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Key Findings

QueenslathCod Sean Gas (CSG) habecone an importart ard integra
componehof Easten A u s t gnaurdiga siipply Continuirg growh of
CSG production in Queenslahhas the potentidto suppot anew large scag
expot industly basd on liquefiel naturdgas (LNG) aswel assuppy to
domesti usesin Queenslathard southen statesSud developmersthave
the potentidto delive vely large econont benefis to the stak ard to the
nation.

This study preserg an assessmenf the economt benefis arisirg from three
QueenslathCS5 growh scenarios:

A A Base Case unde whidh theindusty growsto suppot six LNG expot
trains (nomin&productian capacit 24 million tonnes pe yea of LNG)
with additionaproduction availald to suppy domest customers.

A An 8-train Expansion Case unde which the industy grows to suppot
eight LNG expot trains (nomin&production capacit 32 million tonnes
pe yea of LNG) with additionaproduction availat# to suppy domest
customers.

A A 10train Expansion Case unde which the industy grows to suppot
ten LN G expot trains (nomin&production capacit 40 million tonnes pe
yea of LNG) with additionaproduction availal® to suppy domest
customers.

In orde to assesthe resultig econong benefitseat of thes scenarisis
compard with aReferene Scenarigcounterfactualhiwhich no further
developmeinof Queenslathor New Souh Wales CS5 occusbeyomr current
levelsSud ascenad would see no expot LNG developmentsieclining
productian of QueenslashCSG ove time ard heay reliane on conventionia
gasreserveard discovey of new conventionbgas and tight gassourcein
areg sut as Bas Strai ard the Coope Basin.

Summary of results

Tabk ES 1summarisskey performane parametesin relation to the gas
industry electriciy industy ard the generbeconomyfor Queenslashard
Australaas awhole for eat of the CS5 developmeincase compard to the
Referene Scenario.

Introduction 1
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Table ES1 Key economi c performanc e parameters: Base, 8-train Expansion and 10-train Expansio n
Scenario s compare d to the Referenc e Scenario

Base Case 8-train 10-train
Parameter Unit
QLD AUST QLD AUST QLD AUST
Gas consumption increment EA
including LNG (2035) PJ/a 1,998 2,474 2,400 2,654 2,743 2,975
Wholesale gas price% change relative
to Reference Case % change 114% na 2% na 9% na
(Brisbane avg 20157 35)
Powergen CO2 emissions at 2035 Mtpa 70.7 192.1 70.9 184.1 70.9 1835
Queensland wholesale electricity
price % change on Reference Case % change 123% i 20% 1 15% 113% 1 10% 1 10%
(20157 35)
GSP/GDP change from Reference $ billion 363 368 427 450 497 515
Case i aggregate to 2035
GSP/GDP change from Reference .
Case i NPV(7%) to 2035 $ billion 146 152 173 183 197 207
Real income (gross) to 2035, change ¢ 5, 231 351 286 438 342 515
from Reference Case
i 0,
Real income NPV (7%) to 2035, $ billion 9 142 110 173 131 200
change from Reference Case
Employment (Annual avg FTE), FTE jobs 14,242 14,031 17,125 17,016 20,210 19,420

change from Reference Case

Queensland Government royalties,
payroll tax & QLD-sourced GST i $ billion 21.6 n.a. 26.7 n.a. 32.0 n.a.
gross, to 2035

Queensland Government royalties,
payroll tax & QLD-sourced GST i $ billion 8.9 n.a. 10.9 n.a. 12.9 n.a.
NPV (7%) to 2035

All Australian government taxes
(excluding transfer taxes and

= $ billion n.a. 162 n.a. 228 n.a. 275
greenhouse gas penalties) i gross to
2035
All Australian government taxes
(excluding transfer taxes and $ billion na 66 na 90 na 107

greenhouse gas penalties) i NPV
(7%) to 2035

Data source: ACIL Tasman modelling

Wholesa gas priceson adelivere Brisbam bass will be 14%lowe on
average over the period 2015 to 20@tr the Base Case (CSG expansion
with 6 LNG trains)For the 8train Case the average Brislmmsprices over
the same pericale2% lower Forthe 16train LNG Case average Brisbane
gasprices will b&% higheithan for the Reference Case as a result of the
heavy call on CSG resources to support the $magerof LNG production.
Thisisillustrate in Figue ES 1, which comparsindexedyas prices' on a

1Index based on Reference Case modeled price in 2012 = 100

Introduction 2
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levelisd (rolling 10-yea contract) basier the three CSG casegh the
Reference Scenario

Figure ES1

CSG industry impact son gas prices

180

Indexed levelised gas prices at Brisbar

160

SR

140

—Qe=0==0==0==Fr= =gy
-

-]
S~ geeQeepe-o="

60

40

Delivered Gas Price Index (Reference Case 2012

20

2012 2013/2014/2015 2016/2017/2018 2019 20202021 2022/ 2023 2024 2025/ 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Base Case 82 | 90 | 95 | 101| 105|107 | 109| 111 | 114| 117| 119 121 | 123| 126 | 128 | 129| 130| 132 133| 135| 136 | 138 | 140 | 140

Reference Scenarji100| 109 | 113| 114| 120 | 126 | 130| 136 | 142 | 147| 150 | 151 | 152| 152 | 153 | 152| 151 | 151 147 | 146 | 146 | 147 149| 151

8-train Case 87 | 96 | 104 | 111| 117 | 122| 125| 127| 131 | 134| 137 | 140 | 143 145| 148| 149| 150| 152 | 152| 152 153 | 153 | 154 | 154

10-train Case 94 | 104|114 | 124| 132| 139 | 142| 145| 149 | 152| 155| 158 | 160| 162 | 164 | 165| 166| 167 | 167| 167 | 167 | 167| 167| 167
=—4—Base Case =O= Reference Scenarir 8-train Case  ==>¢= 10-train Case

Source: ACIL Tasman GMG Australia modelling

Easten Australatota gas consumptia leves (domesti us plusLNG

exports) fothe variols cassare compard in Figue ES2.

Figure ES2 CSG industry impact s on Eastern Australia ga s consumption

—4—Base Case 8-train Case =¢=10-train Case -—Reference Cast
4000
3500
3000 // //("qf B ——t
2500 W: ¢ ’ g "4
2000 /
1500
1000 -
500
0 2012|2013|2014| 2015/ 2016|2017|2018| 2019|2020/ 2021|2022 2023| 2024| 2025| 2026| 2027 2028|2029, 2030
Base Case 716 | 863 |1033|1622| 2197| 2368| 2379| 2418| 2472| 2536| 2577|2614 2657| 2698| 2732| 2777| 2822| 2883 2958
8-train Case 715 | 863 |1030| 1610|2194 2598| 2721| 2868| 2918| 2979 3022| 3057, 3095| 3129| 3156 3189| 3225| 3268 3317
10-train Case | 715 | 863 |1029| 1608 2191| 2756| 2941| 3265| 3381| 3430, 3467| 3499| 3531| 3573| 3606| 3629 3666| 3696| 3688
Reference Case 710 | 830 | 810 | 877 | 910 | 916 | 918 | 941 | 963 | 986 | 986 | 979 | 968 | 960 | 946 | 922 | 910 | 902 | 820
Source: ACIL Tasman GMG Australia modelling
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Figue ES 3comparemodelle wholesa electriciy priceindices (Queenslash
RegionbBReferenePrice) fo the three CS5 caseard the Referene Scenario.

Figure ES3 CSG industry impact s on wholesal e electricit y prices

Queensland Indexed
Wholesale Electricity Prices

300

250

200

150

100 4

50

2012|2013 2014/2015/2016|2017|2018|2019|2020|2021/2022 2023|2024, 2025/2026/ 2027 2028 2029 2030 2031|2032 2033|2034
-13 | -14 | -15| -16 | -17| -18 | -19| 20 | 21 | -22 | -23 | -24 | -25 | -26 | -27 | 28 | 29 | -30 | 31| 32| 33| 34| -35
Base Cas¢ 100 99 | 108 112|115/ 116|118 119|121 |123|126| 129|131 | 134|138 | 141| 144|148 | 151 | 155| 158 162 | 165
8-rain expansion | 101 | 101 | 111 | 117 | 123 | 125|128 | 130 | 133 | 137 | 140| 144 | 147 | 151 | 155 | 159 | 163 | 166 | 170| 174 | 178 182 | 185
10-train expansior] 101 | 102 | 113 | 125 | 133 | 137 | 140 | 142 145|148 | 151 | 154 | 157 | 160 | 164 | 166| 169 | 172 | 174| 176 | 179| 181 | 184
Reference Scenarii100 | 99 | 102 | 107 | 112|117 | 124 | 133 | 145 | 161 | 181 | 191 | 203 | 216 | 229 | 239| 248 | 221 | 219| 221 | 222 | 223 | 224

—&—Base Case == _8-train expansion 10-train expansion === Reference Scenari

Source: ACIL Tasman PowerMark LT modelling

Note: Index based on Reference Scenario 2012 = 100.

Figue ES 4comparstheleves of CO,emissionacrosthe whok of the
Nationd Electriciy Marke (NEM) for the three CSG case and the Referene
Scenario.

Figure ES4 CSG industry impact son whole of NEM CO 2 emissions

NEMwide emissions
Mt CO2e

250

200

150

100

50

2012|2013/2014/2015/2016/2017|2018 2019|2020/2021/ 2022|2023 2024 2025|2026/ 2027/2028 2029 2030 2031/ 2032 2033/ 2034
-13 | -14 | -15 | -16 | -17 | -18 | -19 | 20 | -21 | -22 | -23 | 24 | 25| -26 | -27 | -28 | 29 | -30 | -31 | -32 | -33 | -34 | -35

Base Case 172|172 172|173 173|172 171|171 |171 171|174 |176|178| 180|182 | 185|185 | 182| 182 | 184 | 187 | 189 | 192
8-train expansion | 172 | 172 | 173 | 173 | 173|173 | 171|171 | 171|171 173|174 176|179 | 181| 183 | 183 | 180| 177 | 179| 181 | 182 | 184
10+rain expansion 172 | 172 | 174 | 174 | 174 | 173|172 171|171 | 171|173 |175|176| 179 | 181| 183 | 183|179 | 177 | 178| 180| 181 | 183
Reference Scenari172 | 172 | 173 | 173|173 | 173 | 171|171 170|170 | 171|171 |170| 169 | 169 | 168 | 164 | 153 | 148 | 145 | 145| 145 | 146

~4—Base Case =ill=8-train expansion 10-train expansion =>¢=Reference Scenari

Source: ACIL Tasman PowerMark LT modelling
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Figue ES 5shows the impacs of the three CS5 growth scenarison
QueenslatGross Stae Product(GSP) By 2035 the CSG development
scenarios add between $15 billion and $25 billion annually to Queensland GS

Figure ES5 CSG industry impact s on Queenslan d Gross State Produc t
relativ e to Referenc e Scenario

Addition to GSP ($
million)

30,000

25,000 —

20,000

15,000

10,000

5,000

R T T . T, W S SN SN WN Y
PP P PFTPRI PP
AT AR AR AT AT DT DT A AT AT AT AT AT A

%
%
Y Y

=4—=QLD Base =#=QLD 8&rain QLD 1@rain

Source: Tasman Global modelling

Figue ES 6shows the impacs of the three CS5 growh scenarison
employmennumbes in Queenslaah (full-time equivalenemploymenbasis).

By 2035 the CSG development scenarios add between 20,000 and 30,000 ful
time equivalent jobs annuathQueensland.

Figure ES6 CSG industry impact s on Queenslan d job s

Additional employment
(FTE jobs)

35,000

30,000 —

25,000

20,000

15,000

10,000

5,000 i

=4=QLD Base =#—QLD 8rain QLD 1@arain

Source: ACIL Tasman modelling
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Summary Resultsii Base Case

Base Case

The study findstha the Base Case woul resut in:

Gas market impacts

A Anincreasin overal ga consumptia in Easten Australacompare to
the Referene Scenariowith the differene widenimg ove timeto some
2474PJ/ pe annum (PJ/a) by 2035 Gas consumptia in Queensl|ash
woul be almost2,0® PJ/ahighe ove the sane period In terms of gas
suppy for locd markes (tha is, excludig LNG exports) consumptio
would be up to 1,@28PJ/ahighe by 2035

A Wholesal gas priceswoul be 14% lowe on averagin Queenslarfver
the periad 2015 to 2035 when compard to the Referene Scenario
Wholesa gas prices woul al® be lowe by 126 on averagin NSW ove
the sane period In Victorig Souh Australaard Tasmardaveraggas
prices ove the perial 205 to 2035 would be lowerby 226, 14% ard 3%
respective|yss aresul of reduced demand for exports from the Bass Strait
region

Electricity market impacts

A Totd electriciy generatin in the NEM (tha is, excludig non-schedulé
generators) wadireat 340,00 GWh by 2034-35, 11% highethan unde
the Referene Scenario

A In Queenslandotd electriciy generatdunde the Bag Cag assumptios
reache 127,00 GWh by 203435 Thisis 18,50 GWh or 17% highethan
underthe Referene Scenario

A Totd gasfor-powe generatin consumptia in the NEM is projectel to
grow dramaticallyfrom 310 PJin 201213to 1,2% PJin 203435 The
largesincreasgin gas consumptia for electriciy generatin occu in
Queenslamand Victoria.

A The changig fud mix unde the Bag Ca® is projectel to produ@ a
progressireductia in emissia intensiy acros the NEM, from 0.2
tCO.e/MWh (sen out) b arourd 0.5 tCO,e/MWh (seri out) by 203435.

A Compard to the Referene Scenaripaverag electriciy pricesin the
NEM unde the Bag Ca® ove the periad 201415to 203435 will be 20%
lower.

2 Calculated on the basis of wholesale delivered prices at Brisbane City Gate.

3 Average prices calculated as the simple arithmetic avéiragevefghted regional
reference prices.
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Generd economic impacts

A Around $328 billion cumulatie dired capitainvestmenhin upstrean CG
developmetrard agan of arourd $26 billion of associaterecurreh
operatig expenditug in Queenslashove the periad to 2035

I Whilethe® gan will be a leas partly offsd by reduce investmehard
expenditue on gas productian elsewhexin the country the ne resut
sesan increasin red QueenslaihGross Stae Produd of $363 billion
in totd ove the periad to 203435

| Thisequatein net presehvalleterms (7% discoutrate)to a $146
billion increasin red valueadded equal t@pproximately 55 per cent
of the total value of GSP in Queensiamdhe 2016aL1 financial year
A Queenslamred incorre $231 billion highe in totd over the periad to 2035
($90 billion higher in net present value temmish based on current
population represerapproximately $19,600 per Queensland resident)
A Totd employmenin Queenslath14242highe pe yea on averag (FTE
basis)

Queenslard Governmert Revenue

A QueenslalhGovernmenreceips from CSG royaltiespayrol tax ard
Queenslandourced GST ove the perial to 203 increasa by $21.6
billion in aggregater $8.9billion in NPV terns (7% discoutrate)

All GovernmentRevenue

A Nationally, Australiarogernment receipts over the period to 2035 increase
by $.62.2billion in aggregate 085 9billion in NPV terms (7% discount
rate)

Summary Results i 8-train Expansio n Scenario

The 08-train Expansiond S ¢ @woadrreisul in:

Gas market impacts

A Anincreasin overal gas consumptia in Easten Australacompard to
the Referene Scenariowith the differene widenirg ove time to more
than 2,690 PJ/ pe annum (PJ/a) by 2035 Gas consumptia in
Queenslathwould be up to 2400PJ/ahighe ove the sane period In
ternms of gas suppy for locd markes (tha is, excludig LNG exports)
consumptia would be up to 725PJ/ahighe by 2035

A Wholesal gas prices woull be 2% lowe on averagin Queenslarfove
the perial 2015 to 203 when compard to the Referene Scenario

4 Calculated on the basis of wholesale deliverednpiéseforBrisbane City Gatavith
index based on Reference Case 2012.= 100
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Wholesa gas pricesin New Souh Waleswoul al® be lowea by 10% on
averagove the sane period In Victorig Souh Australaard Tasmara
averaggas pricesove the perial 2015 to 2035 would be lowerby 20%,

12% ard 1% respectivelyas a result of reduced demand for exports from
the Bass Sttaiegion.

Electricity market impacts

A Totd electriciy generatin in the NEM (tha is, excludig non-schedulé
generators) wadireat 340,00 GWh by 203435 11% highethan unde
the Referene Scenario

A In Queenslandotd electriciy generat@unde the 8-train Expansio Cag
assumptiosireache 127,00 GWh by 203435 Thisis 18,50 GWh or
17% highethan for the Referene Scenario

A Totd gasfor-powe generatin consumptia in the NEM is projectel to
grow dramaticallyfrom 156 PJin 201011to 947 PJin 203435 The
largesincreasein gas consumptia for electriciy generatin occu in
QueenslandNew Souh Walesard Victoria.

A The changig fud mix unde the 8-train Expansio Ca is projectel to
produ@ aprogressigreductio in emissia intensiy acrosthe NEM,
from 0.2 tCO,e/MWh (sen out) o arourd 0.5 tCO,e/MWh (ser out)
by 203435

A Compard to the Referene Scenaripaverag electriciy prices’ in the
NEM unde the 8-train Expansio Cag ove the perial 201415to 2034
35will be 13% lower

Generd economfc impacts

A Around $371 billion cumulatie dired capitainvestmenhin upstrean CSG
developmetrard agan of arourd $307 billion of associatérecurren
operatig expenditug in Queenslathove the periad to 2035

I Whilethe® gan will be a leas partly offse by reduce investmehard
expenditug on gas production elsewhexin the country the net resul
sesan increasin red QueenslaihGross Stae Produd of $427 billion
in totd ove the periad to 203435

| Thisequatein net presehvalieterms (7% discoutrate) b a$173
billion increasin red valueadded equal t@pproximately 65 per cent
of the total value of GSP in Queensiamdhe 2016aL1 financial year

A Queenslamred incorre $285 billion highe in totd over the periad to 2035
($110 billion highe in net presetvalie terms which based on current
population represerapproximatel$23,900 per Queensland resident

5 Average prices calculated as the simple arithmetic averagevefghtextegional reference
prices.
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A Totd employmenin Queensla17125highe per yea on averag (FTE
basis).

QueenslandGovernmentRevenue

A Queensland Government receipts from CSG royalties, payroll tax and
Queenslangourced GST over the period to 2035 increase® by $2
billion in aggregate, at@9billion in NPV terms (7% discount rate).

All GovernmentRevenue

A Nationaly, Australianayernment receipts over the period to 2035 increase
by $£28.3illion in aggregate 08 1billion in NPV terms (7% discount
rate)

Summary Results i 10-train Expansion Scenario

The 0l1Gtrain Expa n s i o n 6owsuld eesubirr. i

Gas market impacts

A Anincreasin overal ga consumptia in Easten Australacompard to
the Referene Scenariowith the differene widenig ove timeto sone
2,975PJ/ pea annum (PJ/a) by 2035 Gas consumptia in Queenslash
woul be up to 2,743PJ/ahighe ove the sane period In ternms of gas
suppy for locd markes (tha is, excludig LNG exports) consumptio
would be up to 702PJ/ahighe by 2035

A Wholesa gas prices woull be 9% higheron averagin Queenslarfdbver
the perial 2015 to 203% when compard to the Referene Scenariorhis is
a result of the large volume of CSG required for LNG exports, which
pushes up the marginal cost of CSG produdtibolesad gas pricesin
New Souh Waleswoul al® be slightly highetbf 1% on averag) over
the sane period In VictoriaandSouh Australaaveraggas prices ove
the perial 2015 to 203% woul be lowerby 17% ard 9 % respective)gs a
resul of lower demand for exports from the Bass Strait region, while in
Tasmania avegagas prices would be around 2% higheverage over
the period.

Electricity market impacts

A Totd electriciy generatio in the NEM (tha is, excludig non-schedule
generators) wadifea® 340,00 GWh by 203435 11% highethan unde
the Referene Scenario

6 Calculated on the basisndfolesale delivered price index for Brisbane City Gate, with
index based on Reference Case 2012.= 100
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A In Queenslandotd electriciy generatgunde the 10-train Expansio
Cagassumptiosireache 127,00 GWh by 203435. Thisis 18,50 GWh
or 17% highethan for the Referene Scenario

A Totd gasfor-powe generatin consumptia in the NEM is projectel to
grow vely stronglyfrom 156 PJin 201611to 936 PJ/ain 203435 The
largesincreasein gas consumptia for electriciy generatin occu in
QueenslandNew Souh Walesard Victoria.

A The changig fud mix unde the 10train Expansio Cag s projectel to
produ@ aprogressigreductio in emissia intensiy acrosthe NEM,
from 0.2 tCO,e/MWh (sen out) © arourd 0.5 tCO,e/MWh (sert out)
by 203435

A Compard to the Referene Scenaripaverag electriciy price$in the
NEM unde the 10trainExpansio Cag ove the perial 201415to 2034
35will be 10% lower

Generd economfc impacts

A Around $434 billion cumulatie dired capitainvestmenhin upstrean CSG
developmetrard agan of arourd $355 billion of associatérecurren
operatig expenditug in Queenslathove the periad to 2035

I Whilethe gan will be a leas partly offsd by reduce investmehard
expenditue on gas productian elsewhexin the country the ne resut
sesan increasin red Queaslanl Gross Stae Produd of $49 billion
in totd ove the periad to 203435

| Thisequatein net presenvalie ternms (7% discounrate) b a$197
billion increasin red valueadded equal t@pproximately 74 per cent
of the total value of GSP in Queensiamdhe 2016aL1 financial year

A Queenslamred incone $32 billion highe in totd ove the periad to 20%
($13 billion highe in net presehvaluewhich based on current
population represerapproximately $28,300 per Queensland résident

A Totd employmenin Queenslah20,21thighe pe yea on averag (FTE
basis).

QueenslandGovernmentRevenue

A Queensland Government receipts from CSG royalties, payroll tax and
Queenslandourced GST over the period to 2035 increase@Pty $
billion in aggregate, at2® billion in NPV terms (7% discount rate).

7 Average prices calculated as the simple arithmetic averagevefghtexl regional
referencerices.
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All Govanment Revenue

A Nationally, Australiarogernment receipts over the period to 2035 increase
by £74.%illion in aggregate ot @.7illion in NPV terms (7% discount
rate)
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1 Introduction

A largescaé cod sean gas (CSQ industy isnow emergig in Queensland
with production havirg risen ove the pas decad from les than 20 PJ/ato
more than 200 PJ/a QueenslachCS5 now accourd for arourd 30% d
naturdgas production in eastar AustraliaFurthe developmeistnow unde
way will seethe constructia of liquefi@ naturdgas (LNG) productio
facilities ard associateinfrastructue in CentrdQueenslashcapat# of
producirg more than 20 million tonnes of LNG annualf from CSG feed
The® developmestwill transfom the eastar Australia gas sectoil until
now entirey focussd on domest supplyi by establishig amaja expot
industy worth more than $10 billion pe year.

While CS5 exploratio ard developmetactivily in New Souh Wales has not
ye achievd the succesof theindusty in Queenslandt has cleary
establishetthat there are vely large in sitresourceof CS5 in New Souh
Wales ard tha the® resourcgha\e the potentidto suppot alargescag¢
productian industy supplyig locd gas consumeasndexpot markets.

Over the pag yea or so, public opposition to CSG developmerstin
Queenslathard NSW has been gainig momentumOpponens of CS5
developmeirha\e callel on governmerstin both statsto stop or a leasto
defer CS5G developmemstpendiry furthe investigatiosinto ther potentid
impactsThe® calk hawe gaine sone politicd traction particulastin New

Souh Waleswhele the governmenduring 2011 imposel a60-day moratorium

on grart of new exploratio permisfor coa] CSG ard petrolem aswel asan
extendd moratorium on the use of hydrofracturig( 0 f r ac ci nyg 6)
during CSG drilling.

1.1 Abou t this Report

The Australia Petrolem Productia & Exploration Associatio Limited
(APPEA)engaga ACIL Tasma PtyLtd( 0 AJla s m&éanalysard to
repot on the economt impacs likely to arie from the growh of amaja
CSG industy in Queensland

SpecificallyACIL Tasman waaske to undertak astuds addressigmthe
following questions:

1. Whéa econont benefis could be expectd as aresul of continuel growh
of the QueenslathCS5 industy to the levesrequirel to suppot sk LNG
expot trains (nomin& 24 million tonnes of LNG per year) awel as
productia for locd domest markets?
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2. How woul the estimatd econong benefis chang if the Queenslaah
CSG industy were to expard to theleves require to suppot eight LNG
expot trains (homin& 32 million tonnesof LNG per year) awel as
productia for locd domest markets?

3. How woul the estimatd econong benefis chang if the Queenslaah
CSG5 industy wele to expaml even further, to the leves requirel to
suppot ten LNG expot trairns (nomin&40 million tonnesof LNG pe
year) awel as productio for locd domestt markets?

1.2 Methodology

1.2.1 Gasdemand , supply and pric e projections

Gasdemangsuppy ard price projectiors in thisrepot hawe been prepard
usirg GMG (GasMark GlobalpustraligACIL T a s mapropidetay modé of
the eastar Australia gas market The GMG Austrahmodé isalong range
(20to 30 year) economimodéd tha attempsto matd suppy ard demau in
eat of theregionamarkes in Easten Australawith the dud objectie
functiors of:

A minimisimg the cog of gasto consumers; and

A maximisig field netbackto produces (deliverd price less transpor
costs).

The modé takesinto accouhassumptionabou gas suppy (reserves
productian ratesminimum sellirg prices)gas deman atindividud custome
or customegroup leve (annubquantity price tolerance)sawel as existing

ard possibé future transmissio pipeline (curren capacityfuture expansions
tariffs)

Furthe detais on GMG Austrahare providel in Appendk A.

For the purposs of thisrepot four cass hawe bean modelled

1. TheBase Cas generajirepresertACIL T a s raeurreit defaul
assumptio se for gas modellirg purposedt assumgtha the Queensl|aoh
CSG industy growsto suppot six LNG expot trains (nominaproductio
capacit 24 million tonnes per yea of LNG) with addition&productian
availat# to suppy domest customersHoweve in order to be abkto
accommodatthe Expansio Cass (se below) i was necessgito modify
our defaul assumptiosiregardig the QueenslathCS5 suppy cog cune
(tha is, the amoun of developal@CS5 production capacit availaks at
differert breakeven gas production costs}o ensuetha the resoure bag
ard production capabily would be adequagto suppy up toten LNG
trairs (40 million tonnes of LN G pe year) The sane QueenslashCSG
productian cog curwe assumptioswelre then usel for al four scenarios.
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2. An 8-train Expansion Case which adops the sane assumptiosias the
Ba® Cag exceptha the CS5 LNG industy growsto suppot eight LNG
expot trains (hnomind productian capaciyt 32 million tonnes per yea of
LNG) with additiondproduction availald to suppy domest customers.

3. A 1Gtrain Expansion Case which adopsthe sane assumptiosias the
Ba® Cag exceptha the CS5 LNG industy growsto suppot ten LNG
expot trains (hnomind productian capaciyt 40 million tonnes per yea of
LNG) with addition&productian availald to suppy domest customers

4. TheReferen@ Scenaro whichis ahypotheticescenaa thateffectivey
establishess acomparatie benchmarkwha the econony woul look
like intheabseed theCSG industry

1.2.2 Electricit y marke t projections

ACIL T a s milang t@m modé of the Nationd Electriciiy Markeé (NEM)i
PowerMaLTi hasbea usal to assestheimpacs of CS5 developmein
policy on electriciy generatiopwholesad prices ard CO, emissioafrom the
electriciy generatin sectorPowerMatL T isadyname leas cog modelthat
optimise existiryg generatio operatios and new investmergove the perial
2010 to 205Q given arange of input assumptiosiregardig deman growth
generation technologgstsinterconnectorsiew developmeincoss ard
governmenpolicy setting (CEF, expandd RET etc.) PowerMat T utilises a
large scak commercibLP solver PowerMiat T solves by providirg the
efficientleas cog solutian for asingé long term scenad (technolog costs
policy setting etc.) Furthe detais on PowerMaL T are provideal in Appendxk
B.

The four modellirg scenarishawe been se up in PowerMatL T by usirg the
wholesad gas price projectios generate by the gas mode] GMG Austrakfor
the correspondiggas modé scenariasl he wholesa gas prices are usel to
speciy fud pricesfor eat of the existig ard newentran gasfired generata
in PowerMiat_T. Changig the fud price relativitis betweea gasfired
generat@ard othea generatig plart (coaifired, liquidfuelled hydro ard
othe renewabk® wil resul in changein plart mert orde ard therefoein
the dispatb leves for differert generatig units Thisin turn affecsthe leves
of gas consumptia for eledricity generatin as wel asthe wholesa electricy
prices determind by PowerMaLT. All otha assumptiosin PowerMiat T
(for examp othe fud pricescarba priceselectricly demaun ard the capitd
ard operatiig coss for existig ard new entrar plant) ae held the sanein al
scenariswih oreexceptiamde the Referene Scenarithe assumptios
regardig electricyy demax hawe been adjustd downwad reflectirg lowe
electriciy deman as aresul of substantiallhighe electriciy prices.
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1.2.3 Estimation of broade r economi c effects

The economt impacs of apolicy, projed or othe activiy can be estimatd
usirg avariey of economt analysitools with the mog often utilised
generajl beirg inputoutput (I-O) multiplie analysard computale generk
equilibrium (CGE) modellingThe selectia of theright toal iscriticd to the
accuragof the estimatd impacs ard depend upan the characteristsof the
project/industrySometimgarang of tools are required.

Fundamentaljyalthoudp variows aspecof apolicy or projedfi sud asthe
numbe of jobs or the siz of theinvestmenexpenditugi are of relevaneto
certamn stakeholdershe key aggregatmeasug of the impad of aprojed isthe
exten to which the totd wealh of the econony has changd asaresul of the
policy or project. Typicaly thisis measure by red gros nationadisposala
inconme (RGNDI), althoudp red gros domest produd (GDP) am consume
surpls (amorg others) caal® beimportan aggregatmeasuredependig
on the natue of the policy or projec beirg analysed.

The man factos tha neel to be considerd when analysig the econonmg
impacs of aprojec or policy include:

A thedired ard indire¢ contribution to the econony as aresul of the
activities associatkwith the project

A arybcr gedi B i myHidi iswhee theuse sf scareresource
in one projet¢ meastha resourceare divertal from othe productive
activitiespotentiajy 6 ¢ r qgw d it e adiivities sy delayig or
preventiig them from occurriry

A ary productiviy effecs generaigas adired resul of the policy or projed
activities @ particulast ary endurirg productiviy changsor productiviy
spillovesto othe activities not directly associatewith the projed or

policy
A ary changsto the factos of productia in the economy

A ary welfaeimplicatios associatewith changsin terns of trace or
foreigh inconetransfers

A whethe therisadynami elemento the siz of ary of the aboe effecs
(dueto differert phaseof the projed for example).

8 Analysis of any nemarket impacts (such as the loss of biodiversity, changes in air quality,
social justice implications, etc.) may also be relevant in assessing the full implications of a
project or policy.
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Figue 1 shows the® componerdg graphicallySone of the® effece may have
negligibéimpad while otheis may be vely significabhard an understandiof
therelatie siz of the® effect helps determie the mog appropriag tool(s)
for the analysis

Figure 1 Estimating the economi ¢ impac t of a projec t or policy

Total economic impact

(real income/RGNDI)

Economic output impact Terms of Foreign income
(GDP) trade effects transfer effects

Direct
economic
contribution

Indirect

economic
contribution

Value
added

Factors of
production
impacts

Supply chain
impacts

Taxes less
subsidies

Productivity
impacts

Crowding
out impacts

Source: ACIL Tasman

For mary projectsstatt estimatsof the dired¢ econont contribution ard
supp¥y chan implicatios can be obtainel throudh the use of 1-O multipliers
Estimatimg the siz of otha componerg usirg multiplie techniqusis eithe
not possibé or very complexasis estimatig the econome impacs throuch
time In contrastmos CGE modes$ are abk to estimat al of the componerg
shown in Figue 1 with dynami CGE mode$ abk to estimat the impacs
throudh time The greatecomplexiy of CGE modes generajlincreasethe
cog of undertakig analysicompard to usirg I-O multipliersbut it enablsa
mud broade rang of economt impacsto be considere within asingé
framework

Ongoirg developmenof the CS5 industly in Queenslashwill hawe significan
econont impacs a the nationalstat ard regionalevel The dired benefis
will come through:
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A investmenhexpenditurgin upstrean explorationdrilling productio ard
processigactivily 0 whidch provides benefis throudh the flow-on to
domest businesactiviyy ard employment

A investmenhexpenditurgin gas transmissio pipeline usel to transpot the
processg CSG to erd use customergncludirg expot LNG facilitiesard
locd consumers

A investmenhexpenditurgin downstrem facilities sud as powe statiors
ard industriafacilitiesthat usethe CSG

A ongoirg operatim ard maintenaneexpenditureduring the operatio of
facilities acros the entire suppy chain

The=injectiors ard flow-on effecs will result inncreaseé consumptia ard
welfae for the peope of Queenslathard for Australias generallyOwingto
the natue of theimpacs, CGE modellig (ratherthanI-O multiplieranalysis
has bea chosa asthe preferre tool to undertak the economt impacs
assessmem thisreport

The Tasman Globa CGE Model

For thisanalysisACIL T a s m@GEdnodelknown asrasnmaGlobahas
bea usal to estimat theimpacs of the constructio ard operatio activities
associatewith the developmetof the QueenslandSG industry Tasma
Globhis alarge scaledynamiccomputat# generbequilibrium modé of the
world econony that has been developd in-housg by ACIL TasmanTasnma
Globbis apowerfu tool for undertakig econoni analysiat the regional
state nationdard globa levelsMore detal of the TasnraGlobbmodé is
provideal in Appendk C. CGE mode$ mimic the workings of the econony
throudh asysten of interdependdrbehavioureard accountig equatios
whid are linked to an inputoutpu databas& he& modes provide a
representatioof the whole economysé in anationdard internationh
tradirg context startirg with individua marketsproduces ard consumesard
building up the systen viademand ard productio from ea& component
When an economt shod or changesud as the expansio of the Queenslash
CSG industryisappliel to amode) ead of the markes adjuss accordig to
the se of behaviourigparameteywhich are underpinnd by economt theory

Thistheor ard the use of the modes are generajlwel understod ard
respecte by decisio makes from variows Australia GovernmentsCGE can
be apowerfu tool for understandipthe implicatiors of aprojed to affectel
regionsthe stat ard nationaly asthe modegsrecognis not only the dired¢ ard
secou round impacs but the third ard fourth round etc impacs of aproject
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2 The Queenslan d CSG Scenario s

2.1 Introduction

Naturd gas suppy to the maja populatio centres of Souh Eag Queensl|aoh
commencein 1969 basd on conventionbgas productia in the Sura Basin
(Romadistrict) Furthe conventionbgas suppy source were subsequentl
discoverd in the Bowan Basn (Densim Trough) regio ard in the Coope
Basn (Souh Wes Queenslandand the marke for naturdgas was expandé
with the constructia of transmissio pipelinestha enabld delivey of gasto
CentrdQueenslad ard to North Wes Queenslandn recem yearshowevey
conventionbgas productian in Queenslathhas declind asreservein the
SuraiBowen and Coope Basirs hawe bean largey depletedDeclinirg
conventionbproductian has howeverbea more than offse by arapi
increasin CSG production ove the pas decade

Both reserveard production of CS5 in Queenslathhawe increase
dramaticajlove the pas five yearsasillustrate in Figue 2 ard Figue 3.

Leves of independenyicertifiad reserveof CS5 in Queenslashcontinie to
grow rapidly ard by mid 2011 had reachd around350® PJ of proven ard
probabé (2P) reserveBossil# (P3) resensard contingehresourceare
mud large than the currenty establishe2P reservebasewhich will
therefoe continwe to grow as further drilling provides more informatian on
gas conten ard wel performanceQueenslatproduction of CS5 exceed#
100 PJfor thefirst timein 200708 ard by 200910had risen to 212 PJfrom
some 1,048 producimg welk, accountig for dmog 30% of totd gas suppy in
Easten AustraliaProductim continueto rise with anumbe of projecson
ranp up to mee contractuecommitmerdgfor LNG expors aswel aslocd

supply
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Figure 2 CSG reserve s growt h in Queensland
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Figure 3 Historica | productio n of CSG in Queensland
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211 CSG to LNG Industry

Until 2007 Easten Australahad not been considere aprospectie location
for large scak LN G manufacturgorincipaly becausuncommittel
conventionbgas resourcein theregio wee inadequatto suppot aworld
sca¢ LNG facility However surgng internationbenerg prices togethe with
theidentificatio of large resourceof CSG in southen ard centra
Queenslathchangd the prospedt for Easem Australia LNG. Sine eary
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2007 a leas eigh LNG proposa basd on CS5 feed from the Bowen ard
Sura Basirs hawe bean announcedard there isnow aproposafor amid-scag
LNG plart & NewcastleNew Souh WalesThe propose developmersthawe
had LNG liquefactia train sizesrangirg from 05 to 4.5 million tonnes per
yearwith potentidin eat ca® for installatia of multipke liqguefactio trains
If al of the proposé projecs were to be developd to the ultimae capacitie
announce by ther respectig proponentsthe totd installel liquefactio
capacit would bewel in excesof 60 million tonnesof LNG pe year

To put this prospetinto perspectives0 million tonnes of LNG isequivalen
to abou 3,3® PJof gasAllowing for additionhgas usel in production
transportatio ard processingyros CSs productiaon requirel to suppot this
leve of LNG developmetnwoul be arourd 3,800PJ/a The entire Easten
Australia domesti gas marke (QueenslandNew Souh Wales includirg the
Australia CapitaTerritory Victoria Souh Australaard Tasmania) curremtl
consumearourd 750 PJ/a.

It isunlikey that al of the proposd LNG projecswill proceedHoweve four
large scad projecsin Queenslathare now wel advanced:

A Queenslard Curtis LN G projectfi QCLN G (BG Group/QGC). Up to
12 Mtpa.

A Gladstore LN G projectfi GLN G (Santos/Petronas/Total/KOGAS)
Up to 10 Mtpa.

A Australia Pacific LN G projectfi APLN G (Origin Energy/
ConocoPhillipsUp to 18 Mtpa.

A Arrow Energy LN G Projed (Shell/PetroChinalJp to 16 Mtpa.

All of the® project are propose to belocatel on CurtsIsland on the
eastar sick of Gladstore Harbou in CentrdQueenslandA fifth projecti

Fi s h estamdargLAGM isproposimg to build amid-scat¢ (15 to 3Mtpa)
LN G facility on the mainlad adjacento CurtsIsland.

While it is possibé tha there will be sonme consolidatio of the® projecs over
time, a presehead is beirg pursue independently he following provides a
brief summay of the curren statws of the projects:

A In Octobe 2010 BG/QG C mack afind investmendecisio on atwo-
train, 85 Mtpadevelopmetof the QCLN G project Contracs hawe been
let for sonelong leal items; tle large diamete expot pipelire has bean
fabricatd in Chiraard deliverd to Gladstone; atthe projed isnow wel
into constructionFirg LNG shipmend are schedulé for late 2014 There
isscope for QCLNG to add athird liquefactio tran subjetto further
reservedefinition within the BG/QG C area or introductian of third-
party gas reserves.
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A The Santos/Petronas/Total/KOGA consortiun reachd afina
investmendecisia in relation to thefirst two trains of the GLN G projed
in Januar 2011 The developmetrapprovatriggere maja works on
upstrean field developmenpipelines ard constructio of a 7.8 Mtpatwo-
tran LN G facility at GladstoneFird LNG shipmend are scheduléin
2015 Theris potentidfor addition of athird train to the GLNG project
subjetto identificatio of sufficiert CS5 reserveard securig customes
for the additiondLN G volumes.

A In Novembe 2010 Origin Energ ard ConocoPhillipgaine the requirel
Queenslathgovernmenenvironmenteapprovad for ther Australa
Pacifc LNG (APLNG) projectThe correspondig Commonweait
Governmehapprova were grantel in Februay 2011 In April 2011
APLNG completd binding agreemestwith Sinope of Chirafor the saé
of 43 Mtpaof LNG ove 20 yearsSinope has al® taken a15% equit
interesin the project The ded effectivey accountd for al productio
from thefirst train of the projed whidh was subsequentcommittel unde
afina investmendecisio (FID) taken in July 2011 Firg LNG production
from Train lisscheduléin mid 2015 APLNG expecs$to take FID on
Tran 2during 2012with first LNG production from Tran 2by eary
2016.

A TheArrow Energy LNG projed (AELNG; Shell/PetroChina} tesigne
to produe up to 16 Mtpaof LNG througdh the phasd constructio of up
to four LNG trairson CurtisIslard & GladstoneStag linvolvesthe
constructio of two trains eat of arourd 4 MtpacapacityAELNG
submittech detailel Environmenthlmpad Statemeni early 2012
Subjetto receip of the necessgrenvironmenteard othe developmein
approvad and apositive fina investmendecisionit is anticipatd thet first
LNG shipmend from the projed coud occu in 2016/17.

In summaryit isnow confirmel that at leas 20.8Mtpaof CSGbase LNG
productian capacit will be constructd a Gladstoneard it islikely that this
figure will rise A positive developmeindecisiao by the APLNG partneson a
secod LNG train late thisyea would see committel CS5 LNG capacit a
Gladstor increasto more than 25Mtpa, while developmetnof al four
projecsto ther maximum announce targe capacit would increasaggregat
capacit to almos 60 Mtpa

Committel ard plannel QueenslacthCS5 LNG productian capacit
associatewith the four active projecsis summarisgin Figue 4.
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Figure 4 Committe d and planne d Queenslan d CSG LNG productio n
capacity
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Data source: ACIL Tasman compilation of public domain sources

2.2 The study scenarios

This study presents an assessment of the economic benefits arising from thre
Queensland CSG growth scenarios. In order to assess the resulting economic
benefits, each of these scenarios is comparedRetbrane Scenario
(counterfactual) in which no further development of Queensland or New
South Wales CSG occurs beyond current levels. Such a scenario would see r
export LNG developments, declining production of Queensland CSG over
time and heavy reliance on aartional gas reserves and discovery of new
conventional and tight gas resources in areas such as Bass Strait and the
Cooper Basin. The key assumptions and modelling outcomes for the Referen:
Scenario are discussed in Chapter

TheReference Scenario is compared with the follthveg) CSG
development scenarios:

A A BaseCaseunder which the industry grows to support six LNG export
trains (nominal production capp@# million tonnes per year of LNG)
with additional production available to supply domestic customers. The
results of the Base Case scenario are set out in @hapter

A An 8-train Expansion Caseunder which the industry grows to support
eight LNG export trains (nominal production capacity 32 million tonnes
per year of LNG) with additional production available to supply domestic
customers. The results of the Base &&&s®rio are set out in Chapter
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A A 16train Expansion Caseunder which the industry grows to support
ten LNG export trains (nominal production capacity 40 million tonnes per
year of LNG) with additional production available to supply domestic
customers. The results of the Base Case scenario are set out i8.Chapter
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3 The Referenc e Scenario

The Referene Scenad establishethe ba® line againswhich the three othe
scenarids Ba Case8-train Expansio Cag ard 10train Expansio Casé
are compard to demonstratthe economigmpads of the CSG industy in
Queensland.

The Referene Scenaa effectivey establishess acomparatig benchmark
wha the econony woul look like withoutthe CSG industry Unde this
counterfactuaa® we assura no further developmeinof Queenslathor New
Souh Wales CS5 beyonl curren levelqa situation that would imply
government intervention to put a hold on furtb8G drilling and production
activity. As aresultno CS5 LNG expot developmestoccur Existing CS5
fields continte to produe gas for locd marketsbut aggregatproduction
capacit declinsove time asindividua CS5 welk produe & lowe rates ard
are not replacd with new wells Gas prices hawe been effectively cappd a

LN G impott parity by includirg (on the suppy side) tle option of importing
LNG if locd pricesreat leves tha would male thiseconomicajiviable The
Referene Scenad reflecsrelativey low leves of gas demaud for electriciy
generatio becausof constraing gas suppy and high gas prices The assume
leve of new gasfired electrt generatig plart includel unde thisscenad is
consistenwith the correspondigelectricy modellirg scenan establishe
usirg the PowerMiat. T model Importantly we assurathat currer policiesin
relation to greenhousgas abatemerare maintaind ard tha no new coat
fired generatig plart isbuilt until sud time as carban captue ard stora@
(CCS}echnologigcan betechnicail ard commerciajideployd to redue
emissioafrom coalfired plant.

Figue 5 showsthe levd of gas demaunl in Easten Australiaby Stateunde
the Referene ScenaridDemar (whid isan inpu to the gas model)falls
significantt from 203 on becauseavith constraing gas suppy ard high gas
pricesnew low emissia electriciy generatin technologig(cod with carban
captue & storagegeothermal)raassumeto becane viabke and competitie
alternativeard becone the preferrel new entran technologigefor electricity
generation.

Figue 6 shows the correspondigleve of gas consumptia (modé output) It
isnotabk that asignificahsuppy ggp emergsafta 202 asthe leve of totd
demau canna be satisfid from availald supply.

Figue 7 shows modelle gas productian (conventionieard CSG) mn Easten
Australiaby Stateunde the Referene ScenarioCS5 productian in
Queenslathcontinuato rise until 2013 aswelk alreag drilled rany up to full
production After 2013 QueenslashCSG production declins steadif from a
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pe& of 279 PJ/ato 81 PJ/aby the erd of the projectia period.The decline in
production from Victoria and South Australia in the period after 2023 is
primarily a response falingdemand, but also reflects resource constiaint
the Gippsland, Bass, Otway and Cooper Basins.

Figue 8 illustrate the modellel gas prices unde the Referene Scenarip

relative taabase year price ex{2012) of 100 at each key market node. The
results show that under the Reference Scenat@saleaas prices rise most
strongly in Queensland (Brisbane and Wallumbilla rodesly prices rise
strongly to 2014. They then faikflyas new sources of supply (tight gas and
oinfill gasdé) are assumed t movithrec o me
some relief to the prevailing supply constr&irasn 2015 prices rise fairly
steadilywith rising demangdntil 2029 Price differences between regions
reflect localised production and/or transmission constrEnetsild

softenimy of pricesfrom 203 is consistetwith the weakegas demand
assumptiosafte thistimeand the entry of new leemission electricity
generation technologies (geothermal, CCS coal)
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Referenc e Scenario: Ga sdeman d by State

Gas demand PJ/a
1200

1000
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400

200

0 -4
2012| 2013|2014/ 2015| 2016|2017| 2018 2019 2020/ 2021|2022| 2023 2024| 2025/ 2026| 2027| 2028 2029 2030/ 2031| 2032 2033 2034| 2035
mVictoria 211 | 242 | 262 | 258 | 268 | 268 | 286 | 308 | 311 | 314 | 315| 316 | 316| 315| 309 | 304 | 302 | 305| 282 | 275| 251 | 242 | 250 | 252
ETasmania 19 22| 21|21 20 20| 20| 18| 19 | 20 | 20| 21| 21| 21| 21| 21 | 21| 22| 20| 13| 13 | 13| 13| 13
South Australia 81 | 116 | 119 | 127 | 129 | 134 | 119 | 108 | 110 | 112 | 114 | 114 | 114 | 114 | 113 | 112| 111| 111|101 | 96 | 86 | 86 | 85 | 85
B Queensland | 201 | 272 | 264 | 281 | 299 | 311 | 303 | 312| 317 | 320 | 323 | 320 | 316 | 313 | 308 | 300 | 292 | 286 | 230 | 226 | 221| 218| 213| 212
BNSW/ACT 169 | 176 | 180 | 181 179 | 180 | 181 | 190| 210 | 242 | 254 | 255| 254 | 252 | 250 | 249 | 249 | 249| 237 | 224 | 217 | 222 | 223 | 222
Source: ACIL Tasman GMG Australia modelling
Figure 6 Referenc e Scenario: Modelle d gas consumption , by State, compare d to demand
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Gas consumption

(PIla) 600

400

° 2012/20132014/2015/2016/2017/2018 2019 2020 2021 2022 2023 2024 2025/2026 20272028 2029 2030 2031 2032 2033 2034 2035
mmmmAustralian Capital Territon 8 8 7 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 9 9 9 9 9
B Tasmania 20 | 23 (20|21 |20 |21 |20| 18| 20| 19|20 20| 20| 20| 20|21 |21 | 21| 19| 12| 12| 12| 12| 13
I South Australiz 88 | 119|115|131|134|135|121|111|111|111|112|111|110| 109| 108|106 |106| 103| 96 | 92 | 83 | 83 | 81 | 81
mmVictoria 222|248 259|266 | 278|277 |294| 315| 316| 314 | 313 | 313 | 312 | 310 | 304 | 298 | 295| 298| 277 | 272| 249 | 240| 247 | 248
mmm New South Wale: 160 | 156 | 147 | 167 | 167 | 167 | 167 | 175| 194 | 221 | 229 | 230 | 229| 227 | 226 | 216 | 216| 215| 215| 203 | 198| 202| 202 | 202
mmmQueensland 212|276 | 261|284 | 303|309 | 307|313 | 315| 313 | 303 | 297 | 289 | 285| 280 | 272 | 264 | 256 | 204 | 200| 199 | 195| 187 | 187
e=t==Total DEMAND 680 | 827 | 845|868 | 895|912 | 909 | 937 | 968|1007/1027/1026/1021/1013/1001 986 | 976| 974 | 870 | 834 | 788| 781| 783| 785

Source: ACIL Tasman GMG Australia modelling
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Referenc e Scenario: Easter n Australia ga s production
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Figure 8 Referenc e Scenario: modelle d gasprice s
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0 2012|2013|2014|2015| 2016 2017/ 2018| 2019| 2020|2021|2022(2023| 2024/ 2025| 2026 2027 2028| 2029| 2030| 2031| 2032 2033 2034/ 2035
=—+=—Brisbane | 100 | 164 | 195 | 160 | 162 | 188 | 164 | 184 | 194 | 216 | 231 | 241 | 246 | 250 | 260 | 259 | 259 | 279 | 248 | 247 | 239 | 239 | 245| 251
===\Vallumbilld 100 | 177 | 213 | 171 | 175 | 205 | 177 | 200 | 213 | 239 | 256 | 269 | 274 | 279 | 291 | 291 | 290 | 314 | 277 | 276 | 266 | 267 | 274 | 282
—s=Moomba | 100 | 146 | 182 | 140 | 133 | 156 | 135 | 130 | 140 | 160 | 173 | 183 | 187 | 191 | 200 | 200 | 200 | 218 | 190 | 190 | 182 | 182 | 188 | 194
=se=Adelaide | 100 | 142 | 172 | 121 | 116 | 136 | 125 | 128 | 136 | 153 | 164 | 169 | 170 | 173 | 174 | 180 | 181 | 189 | 173 | 164 | 158 | 158 | 163 | 168
==Sydney 100 | 136 | 165 | 119 | 114 | 114 | 119 | 122 | 130 | 147 | 155 | 159 | 163 | 163 | 163 | 169 | 170 | 174 | 162 | 155 | 148 | 149 | 153 | 153
==eo==Melbourne | 100 | 145 | 182 | 124 | 118 | 118 | 125 | 129 | 139 | 160 | 171 | 176 | 181 | 181 | 182 | 190 | 191 | 196 | 181 | 172| 165 | 165| 171| 171
==t==Hobart 100 | 133 | 159 | 118 | 113 | 113 | 118 | 121 | 128 | 144 | 151 | 155 | 159 | 159 | 159 | 165 | 165 | 169 | 159 | 152 | 147 | 147 | 151 151
Source: ACIL Tasman GMG Australia modelling
Note: Based on wholesale delivered prices at the relevant market location, with index based on Reference Case 2012 = 100
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Figue 9 shows the mix of electriciy generatio plart in the Nationad
Electriciy Markeé (NEM) unde the Referene Scenarid\ote the inclusia of
significabhleves of geothermlacapacit (afte 2020) ad new bladk ard brown
cod plart (with carban captue & storageCCS) afte2030 Other renewald
technologiesud as solar bagassand biomas contribue to totd energ
suppy outsice the NEM but are not representiin the NEM generatin mix
whidh comprissindividudgeneratig units of a leas 30MW capacity.

Figure 9 Referenc e Scenario: NEM electricit y generatin g plan t mix
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Source: ACIL Tasman PowerMark LT modelling

Totd plart dispatb for the NEM, by plart type isshown in Figue 10. Totd
sentout energ reache 306,60 GWh by 203435.Dispatd of gasfired
generatigplart pealsa 23,20 GWh in 202522 then begirsto declirein
the face of highe gas pricesFrom 202®30 dispatt of gasfired generata
drops sharpy as new low-emissia bladk ard brown cod plart with CCS
becomsavailable.

Figue 11shows wholesale electyigrrice indices under the Reference
Scenarioblased on timeeighted regional reference prices expressed in real
201112 $/MWh; base year 2012 index = 100 Prices step up sharply in

201213 in response to the commencement of carbon emission pritgng un

the Clean Energy Futures legislation. Prices then continue to rise in real term:
peaking in 20230, before falling as clean coal generating technologies with
CCS and geothermal start to enter the maitketstrongest price rises are
expected to occun Queensland, reflecting the rapid rise of wholesale gas
prices.
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Figure 10 Referenc e Scenario: NE M electricit y plan t dispatc h by fuel type
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Figure 11 Referenc e Scenario: NEM wholesal e electricit y prices
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4 The Base Case

Unde the Bag Cag we assurmatha production of CS5 in Queenslash
continusto expaul therely supportimg the establishmerof three separat
LNG projectseat havirg two liquefactia trairs with nomina capacit of 4
Mtpaeachfor atotd combinel LNG capacit of 24 Mtpa The gros
feedstok requiremenfor the six LN G trairs woul be approximatgil,40
PJ/a Continung growh of CSG productian capacit in both Queenslashard
NSW al® contributesto an increasig levé of suppy into locd markets

4.1 Base Case key assumptions

The following summarisethe key assumptiositha hawe been macin
modellirg the Bag Case:

A oMid rang@ suppy ard demaun sice assumption$On the demau side
assumptiosiregardig retal loads (residentiacommercibard small
industrihcustomes servicd by gas distribution businesssard retal
energ sellers) takinto accoutinformatian drawn from recem acces
regulatio cased n particulathere has been amarkel decreasin averag
househal consumptia asaresul of warme winteis ard the effecs of
Stae ard Commonwedftgovernmenenerg efficieny initiatives.

A Gasdemané in particulafor electriciy generatiofi reflecs acarbm
price trajectoy base on the 10 July 2011 policy documenfrom the
Australia GovernmentoSecuriya Clea EnergFuturé which foreshadow
theintroductian of acarba tax commencig on 1 July 2012 a& anomina
rate of $23.0 pe tonne which isthen replacd by an emissioapermt
trading schene from Jul 2012 The policy documehwas accompandaeby
aTreaswreport 0 S tgGrowth_owP o | | whidchiprowidél
information on an estimate carban price trajectoy out to 205 ard
estimatd effect of the emissiosabatemerpackagdJnde the medium
globd actian scenaripTreasuy has estimatd tha the internationemarke
pricein 2015/16 will averagarourd $A29/t CO,-ein nominaterms ard
increas a arourd 5 perceh pe yeatin red termsto 2050.

A Gasdemanl for powe generatin alo reflecs recem downgrade
assessmeswf the contribution from low-emissia technologieBase on
the slow rate of technichprogresand curren estimatsof technolog
costsACIL Tasma doesnot expetcarba captue & storag (CCS) coal
or Hot Rok Geothermb(HRG) technologigeto beviabk a large scad
andon afully commercigbass before 2030

A Consistenwith QueenslathCSG LNG projed¢ commitmers ove the pas
18 months we have assumesix LNG trains & Gladstoneead of 4
million tonne pe yea (Mtpa)capacityThe® developmeistses atotd of
24 Mtpaof ne LNG productian capaci (264 Mtpagrossincludirg gas
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usel in processing) commissior@/e the perial from late 204 to eary
20T. Totd CSG fead requiremenfor LNG production (includirg
upstream/midstrea requirementgeacheabou 1,40 PJ/aat full
developmeniThe QueenslathCS5 production cod cunereflecsrecen
insighsinto coss of CS5 production(see below with totd availal#
resourcesufficiert to suppot up to ten LNG trains (40 Mtpang
production) This assumptio allows the sane CS5 reserveassumptios
to be useal for al modellirg scenarias

I Producibéreserveof QueenslathCSG are assumeto be a little over
100,00 PJacros arange of price points

A Totd productio capabilig from NSW CSG isassumeto rise from
arourd 6 PJ/aat preseh(excludig methame production associatéwith
mining operations)a 133 PJ/a(69% & NSW gas demandpacrosarang
of price pointsby 2020 ard 22 PJ/a(75% & NSW gas demand) 2030
The productian cog curvefor NSW CSG reflecsrecem insighs into coss
of CS5 production(see below).

A Gastransmissio pipelire extensioaand expansiosiae assumeto occu
in line with marke opportunitieswith tariffs for expansio capacy
consistehin red terns with curren tariffs

411 CSG supply cost curve

The CS5 suppy cog curne represersthe amoun of CSG resourethat is
potentialy recoveral@on an economt bass a ary given marke price for gas
All ele beirg equalthe amoun of CS5 tha can be economicajirecoverd in
aparticularegio will rise asthe marke price for gasin tha regio rises
However at the extrems of the price distribution there are typicaly limited
quantitis of reserveavailal# (tha is, belov acertan low marke price there
islittle CSG tha can be producel on acommerciajiviabke basisard as prices
rise apoirt isreachd a whid further increasgin pricedraw forth
increasinglsmal incremerg of supply)As aresulf the suppy cog cuneis
typicajy 0 S h a pi sedFigue 12

The suppy cog cure assumptiosifor QueenslathCS5 usel in thisanalys
are summarisgtin Figue 12 Producibé reserveard resourceof CSG in
Queenslashare assumeto be alittle over 100,00 PJacros al price points
The coss shown in Figue 12representhe longrun margin&coss of
productian inclusie of acommercieretun on capital They therefoe equag
to the sellirg pricestha aproduce woul neal to achieein orde to justify
theinvestmento bring the fieldsinto production

The cod cune assumptioshawe bea compile by ACIL Tasma base on
public statemerstby variots gas exploratio companiswith regad to reserve
ard resoure assessmentsgethe with informatian on productian cog
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rangs gainel throudh interactio with cliensinvolved in CS5 exploratio ard
development.

It is important to note that the estimation of CSG supply cost curves is subject
to significant uncertainty. The exploration for and demonstration of CSG
reserves and resources is againg process and many factors, both

geological and commercial, célnémce CSG production costs. Furthermore,
supply cost curves may change shape and shift over time as a result of

0Ol earning curveod effects and technc

Figure 12 Queenslan d CSG productio n cost curve
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Data source: ACIL Tasman analysis

Other analystsyaymake different assumptions and reach different

conclusions regarding the shape of the CSG supply cost curve. So, for
example, Intelligent Energy Systems (IES) in a recent draft report for the
Office of the Qeensland Gas Commissioner has assumed a cost curve
encompassing around 100,000 PJ of producible resources at LRMC of $9/GJ
or lessandwith 60,000 PJ available at $6/GJ of.|Bgscontrast, we have
assumed for the purposes of this study a producileae®f 100,000 PJ at
$14/GJ or less, with 60,000 PJ available at $7.50/GJ bidassl@). The

IES cost curve incorporates estimates of current high case andddCSG
production costs based on 0a noti ol
15 years ... with each well produci

9 See Intelligent Energy System$,20 0 Gas Mar ket Review 2012:
21 May 2012 Draft, Figure 5.1.
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while there are a number of CSG fields in the Bowen and Surat Basin that
meet or exceetlis average level of production, other fields in the region fall
well short of this benchmaie IES cost curva@soappears to incorporate

some contribution from shale gas: the draft report states that it is based on
as s umpt ithe cugentccosterad tcontinues and that shale would be in

the economic mix by 2020 (by which time 2P reserves may have increased o\
60,000 Pd) Suchfactors mapelp to explain thdifferencedetween the

ACIL and IES cost curviegheyreflect the very real uncertaisiie

estimating futurenit costs of CSG production deposits that remain sparsely
exploredDespite these difference® consider that tlwst curve thate

haveused for this analystseasonabldt draws on considerable detail in

terms of fieldevel resource estimation and site specific cost analysis which we
believe lends considerable weight to the ACIL Tasman assumptions.

Theresourceunde the Queenslathcod cune are sufficien to suppot the
expansio of LNG productian up to ten trairstotalling 40 Mtpanet LNG.
Thisleve of QueenslashCSG5 reserveisassumein al modelliig scenarios:
by assumig aresoure ba® sufficiert to suppot the mog expansig CS5
scenan ard then adoptingha resoure ba® for al scenarios/e effectivey
remo\e from the analysiary effecs arisirg from changeto thereserve
assumption®ith lowe leves of LNG production unde the Bag Caseand
8-Train Expansiao Cag,the actudcalk on the® reservewould be
significanyl reducedaindonly those resourcein the lowe pars of the cog
cune would bebrough into production.

Figure 13 NSW CSG productio n cost curve
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The corresponding CSG production cost curve for New South Wales is
illustrated irFigue 13 The smaller resource base implied by the NSW cost
curvé up to 60,000 PJ pfoducible resource across all price poirgiects

the earlier stage of CSG exploration and development in NSW when compare
with Queensland and is consistent with the exploration and production results
achieved to date.

CSG supply cost curve and thed®erence Case

In order to provide a benchmark against which to measure the impacts of the
CSG industry, we have analysed a Reference Cassaimothatno

further CSG development occurs in Queensland or New SouthA¥ales.
previously noted, the Refece Case adopts the same underlying CSG supply
cost curve as the three CSG LNG Development Cases. However, in effect this
supply capability is assumed to be withheld from the market as a matter of
policy intervention. The resource basically remains uhtappeut of reach.
Supply under the Reference Case has to be obtained mainly from convention;
gas sources that are not represented in the CSG supply cosElusrves.

explains why modelled gas prices under the Reference Case are higher than
the Base &e and-&ain Expansion Case, despite the fact that these cases see
much greater quantities of CSG produced to support LNG production.

4.2 Gas Modellin g Resultsfi Base Case

421 Gasdeman d and consumption

Figue 14 shows the modellel gas consumptionby Statefor Easten Australa
includirng CSG produce for LNG manufactugin Queenslandinde the Bag
CaseLNG manufactwraccourd for more than haf of tota production with
sone 1,447 PJ/ausel for LNG from 2017 on. Domestt consumptio grows
mod strongy in Queenslathard Victorig with Queenslashconsumptia
rising 176% from 267PJin 205 to 738PJin 2035. NSW consumption grows
some 104% over the same period, from 172 PJ to 351 PJ, Vibitsisn
consumptia rising 9% from 287 PJto 561 PJ. Thisreflecs an assumptin
tha mog new entrath combineecyck gasturbine (CCGT) generatyplart
will locate in Queenslah Victoriaand NSWbecausof acombinatio of
proximity to gas suppy ard location relative to existig generatio sites
includirg (in the cag of Victoria)plart likely to be partialy or wholly replacd
as aresul of carban pricing.

Over the sane time period gas consumptia in Souh Australaand Tasmania

is projected to decline by¥8@nd 25% respectively as these are the regions
least competitive for gied electricity generation as newédomssion
technologies start to enteetmarket.
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Totd production a the erd of the projectian perial is alittle ove 3,20 PJ/a
i some 33%% highethan the 739PJunde the Referene Scenario.

Figure 14 Base Case: Eastern Australia modelle d gas consumption , by State, includin g CSG for LNG

productio n
3500
3000
2500
2000 -
Gas consumption
(PJ/a)
1500 -
1000 -
500 -
07 20122013/ 2014{ 2015|2016/ 2017|2018 2019 2020 2021 2022 2023| 2024| 2025/ 2026| 2027| 2028 2029 2030 2031 2032 2033 2034 2035
Australian Capital Territon 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 9 8 9
[ Tasmania 20| 23| 21| 21|20 | 21| 21| 18| 19| 19| 19| 19| 19| 19| 19| 20| 20| 20| 20| 18| 17| 17| 17| 16
mmmm South Australiz 89 | 126| 127|132| 130|129 121 111| 110| 109| 108| 109| 103| 102| 102 | 102 | 103| 102| 102| 96 | 100| 99 | 95 | 93
= Victoria 223|256 274 | 287 | 285|286 | 301| 337| 363| 396 | 409 | 417 | 433| 444 | 444 | 438 | 449| 470| 512| 547| 544| 548| 552| 561
mmmNew South Wale: 163| 166 | 167 | 172|173 | 175| 175| 174| 176 184 | 184| 193| 201| 211 | 226| 239 | 250| 263| 272| 282| 296 312| 335| 351
mmmQueensland 213|284 271|267 | 288 | 303 | 308| 322| 348| 374| 402| 421 | 445| 466 | 486 | 523 | 545| 573| 596 624 653| 684| 710| 738
mmmmNot Specified 0 | O |164|734|1293|1447/1447 1447 1447 1447 1447 1447 1447/ 1447|1447 1447|1447 1447 1447 1447 1447 1447 1447 1447
==c==Reference Scenario Tot | 710| 830 | 810 | 877 | 910 | 916 | 918| 941 | 963| 986| 986| 979 | 968 | 960 | 946 | 922 | 910| 902| 820| 788| 749| 741| 739| 739

Source: ACIL Tasman GMG Australia modelling

Figue 15shows the modellel gas deman inputsfor Queenslandxcludiig
gasfor LNG expot productionunde the Bag CaseGasdeman in
Queenslathgrows steadil a first, rising more rapidy in late yeas as aresul
of increasig demaul for gasfired powe generationCompard to the
Referene ScenariopQueenslathdomestt gas deman ove the periad 2015 to
20D ison averag19% PJ/aor 81% higheunde the Bag Case.

Figue 16 shows the correspondig gas consumptiolf mode outputs by load
type for Queenslathunde the Bag Caselt highlighs the fad tha growt in
gas consumptia will be driven very mud by the requiremerstof combinel
cyckgasturbine (CCGT) electriciy generationindeed unde the mode
assumptiongonsumptia in the industrialcommercibard residentibsectos
isnot expectd to grow significantlyConsumptia in open cyck gasturbine
(OCGT) generatmplart grows strongy in the perial to 204 as aresul of

10]n this study the terd ¢ 0 n s wefeys to the amdunt of gas that each customer consumes
in a given year, and isarput resfritm the model. The terim d e msthe dimount of
gas that each customer is seeking to buy (at the price they expect to pay: the model takes
account of price elasticity of demand) andirgpamm assumptmthe model.
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availabili of rampup gas prior to LNG stat up, but is projectel to declire

toward the erd of the modellirg perial as exces CS5 suppy istaken up by

the LNG plants.

Base Case: Queenslan d gasdeman d (mode | inputs)
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20122013/2014,20152016 2017/2018 2019 2020 2021/2022 2023 2024 2025 2026 2027 2028 2029 2030 20312032 2033 2034 2035
EmmTOTAL 201|270 | 260 | 259 | 283 | 298 | 302 | 313 | 340| 366 | 397 | 416 | 440 | 462 | 485| 523 | 545| 571|597 | 626 | 659| 690| 718| 745
===Reference Scenario TOT/201 | 272 | 264 | 281|299 | 311|303 | 312| 317 | 320 | 323|320 | 316| 313 | 308| 300| 292| 286 | 230 | 226 | 221| 218 213| 212

Source: ACIL Tasman GMG Australia modelling

Figure 16 Base Case: Queenslan d gasconsumptio n (modelle d outputs) , by load type
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01 2012| 2013 2014| 2015| 2016 2017| 2018| 2019| 2020| 2021| 2022| 2023 | 2024| 2025| 2026| 2027| 2028| 2029| 2030, 2031| 2032| 2033| 2034| 2035
mmmmpPower GenerationCCGT 62 | 91 | 96 | 91 | 108 | 131 | 140 | 157 | 178 | 212 | 243 | 264 | 286 | 312 | 334 | 370 | 392 | 419 | 443 | 470 | 501 | 532 | 559 | 586
mmmmPower GenerationOCGT 29 | 68 | 49 | 50 | 47 | 33 | 27 | 23 | 27 | 21 | 18 | 15 | 17 | 14 | 14 | 14 | 13 | 13 | 13 | 13 | 13 | 13 | 12 | 12
mmmL_arge Industrial 84 | 83 | 82 | 83 | 8 | 91 | 92 | 94 | 94 | 94 | 92 | 92 | 93 | 93 | 92 | 92 | 93 | 93 | 93 | 93 | 92 | 92 | 91 | 92
mmmmSmall Industrial 12 | 12 |12 | 12 | 12 | 12 | 12 | 12 | 12 | 12 | 12 | 12 | 12 | 12 | 12 | 12 | 12 | 12 | 12 | 12 | 12 | 12 | 12 | 12
mmmmCommercial/Residentie | 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
==o==Reference Scenario TOT 214 | 277 | 262 | 286 | 305 | 311 | 309 | 315 | 317 | 315 | 305 | 299 | 291 | 287 | 282 | 274 | 266 | 258 | 206 | 202 | 201 | 198 | 190 | 189

Source: ACIL Tasman GMG Australia modelling
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422 Ga s supply

Figue 17shows modellel CS5 production by Stateunde the Bag CaseThe
shap risein productian in Queenslanaoincidirg with the commencemé of
LNG operationsisvery apparentProductio in New Souh Wales alo grows

rapidy as CSG in the Sydng ard Gunneda Basirsis developd to suppy
locd markets.

Base Case: Eastern Australia n ga s productio n by State

Gas production PJR500
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2012201320142015201620172018201920202021]2022202320242025 2026 20272028 2029203020312032203320342035
. TAS 20/ 20(20| 3030|303 |2/|19|18 17|16 |16 | 15| 14| 12| 11| 10| 9 | 8 7 7 6 | 5
I SA 108|102| 64 | 77 | 109| 120| 140| 170|191/ 191|191|191|191|191| 190| 190| 190| 166| 146| 146| 146| 146| 146| 146
EmmvIC 309|355|441|479| 495| 492|472 477|467 | 483|490 497|506 518| 521| 522| 538| 552| 581 | 585| 585| 585| 590| 589
I NSW 13|20 | 26| 42| 51| 69 | 84 |110( 129|140 145|146|146| 159| 175| 185| 195| 210| 222| 236| 247| 256| 270| 280
EmQLD 265|367 |482| 995|15131658165316411666170417341764179918151832186818881945200020462080212221512194
=C==Reference Scenario TOT.710| 830 810| 877| 910 916 918|941 963 | 986|986 979| 968| 960| 946 922| 910| 902| 820 788| 749| 741 739| 739

Source: ACIL Tasman GMG Australia modelling

4.2.3

Upstream CSG development

ACIL Tasma hasusal itsin-houg CSG field developmetmode in orde to
estimag wha thisleve of QueenslashCS5 production would mean in ternms
of numbe of CS5 welkdrilled upstrean CS5 developmetncapitd
expenditug ard recurrehexpenditureBase on an assumptio that haf of
Qu e e n sAS&mpnoduGtian is source from surfae to in-sean multilaterd
completios ard the other haf from vertichwel completionsard adoptirg
wha we consideto be reasonaklassumptiosiabou averagwel
performane and costswe estimag that the leve of production capacit unde
the Bag Cag would imply drilling of abou 14,2@ CS5 production welkin

The Base Case
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Queenslathove the periad 2011 to 203 (se Figue 18 ™. Accordirg to this
analysighe perial of mog inten® drilling activiy will bein 204 ard 2015, in
the lead up to commencemérmf LNG productionwith betwea 1,5® ard
2,0@ welk per yea drilled at that time After commissionigof the LNG
facilitiesthe ongoirg drilling requiremenis estimate to fall to arourd 500
welk per year.

Figure 18 Queenslan d CSG drillin g unde r the Base Case
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Source: ACIL Tasman analysis

Thisleve of upstrean developmetnwoul imply capithexpenditue (for
drilling and completia of wells gas gatheringprocessigand compressio
ard wate gatheringtreatmenard disposal) totallgimore than $43 billion
ove the periad 2011 to 203 (see Figue 19).

BACI L T a s nfield dewelogin8nEmodel schedudlglling investmat efficiently to
achieve a defined production target (in this case the production profile illustigtesl in
17). Because of the lag in ramp up of CSG productioneach new wethe modemay
tend to Oovershootd production targets
subsequent year. The CSG Field Development model is currently limitegetara 20
production time frame from 2010 to 2029usive. The estimates of drilling requirements
in years 2030 to 2035 are based on extrapolation of thiechtvdalds, and are consistent
with the demand growth profile
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Figure 19 CSG Upstream Capita | Expenditur e unde r the Base Case
(nominal A$)
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Source: ACIL Tasman analysis

The correspondigleve of recurrehoperatiig expenditug is estima to tota
arourd $37 billion ove the sane perid (Figue 20).

Figure 20 CSG Recurrent Operatin g Expenditur e unde r the Base Case
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Source: ACIL Tasman analysis

424 Gas prices

Asshown in Figue 21, the modeled wholesa price trends for Queenslash
(takirg an index opricesfor gas deliverd a Brisbame City Gateand
Wallumbilla hulas referene points) shav arapd rise ove the perial 2012 to
2016 Thesepricerises areinfluencd by the commencemeérmf LNG
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production ard saleswWholesa pricesin Queenslahthen setteon a
trajectory broadly parallelihg<s observd a maja marke nodesin the
southern states.

Figure 21 Base Case: mode | wholesal e ga s price s at majo r Eastern Australia n marke t nodes
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0 2012|2013/2014|2015/2016|2017/2018|2019, 2020/ 2021 2022| 2023| 2024/ 2025| 2026/ 2027| 2028 2029| 2030, 2031| 2032 2033| 2034, 2035
==t==Brisbane | 100 | 131 | 139 | 173 | 207 | 210 | 210 | 207 | 210| 218 | 231 | 237 | 239 | 239 | 254 | 256 | 258 | 258 | 265| 267 | 275| 277 | 290 | 291
=m=\\allumbilla 100 | 123 | 143 | 180 | 218 | 221 | 221 | 218 | 221 | 230 | 245 | 251 | 253 | 253 | 260 | 261 | 264 | 263 | 272 | 274 | 283 | 285 | 299 | 300
==te==\oomba 100 | 117 | 131 | 145|172 | 174 | 160 | 136 | 138 | 145| 156 | 160 | 166 | 175| 185| 187 | 188 | 199 | 211 | 211 | 217 | 219| 229 | 230
=re=Adelaide 100 | 114 | 124 | 124 | 143 | 145 | 133 | 129| 131 | 136 | 145| 149 | 153 | 161 | 169 | 171 | 172| 181 | 191| 190 | 196 | 197 | 205 | 206
===Sydney 100 | 113 | 124 | 124 | 122 | 124 | 123 | 123 | 126 | 132 | 140 | 146 | 150 | 158 | 164 | 166 | 167 | 174 | 183 | 184 | 189 | 190| 198 | 199
==o=Melbourne| 100 | 116 | 128 | 128 | 126 | 128 | 128 | 128 | 132 | 139 | 149 | 157 | 162 | 173 | 182 | 184 | 185| 196 | 207 | 210 | 215| 224 | 227 | 238
Hobart 100 | 111 | 120 | 119|118 | 119|119 | 119 122| 127 | 135| 140 | 144| 151 | 158 | 159 | 160 | 167 | 176 | 178 | 181 | 188 | 190 | 198

Source: ACIL Tasman GMG Australia modelling

Note: Based on real wholesale delivered prices at the relevant market location, indexed to 2012 = 100

Figue 22comparethe modellel wholesa prices for gas delivere to

Brisbae unde the Bag Cag assumptioswith the correspondig prices

unde the Referene Scenariol he price indices are based on the Reference
Scenario 2012 price having an index value dDa@¥eragove the perial
205 to 2035 red wholesa gas prices at Brisbanende the Bag Cag are

14% lowe than unde the Referene Scenario.
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Figure 22 Modelle d wholesal e gas price s at Brisbane: Base Case vs Referenc e Scenario

=1(

Price Index (Base Year 2012 Index

300

250

200

150

100

50 -

T2012

2013 2014/20152016/2017/2018 2019 20202021 2022/2023 2024 2025/2026 2027/2028 2029 2030 2031 2032 2033 2034 2035

i Base CaseBNE

81

106

112 139|166| 169|169 167|169 |176| 186 | 191| 192| 192 | 205| 206 | 208| 207 | 214 | 215| 222 | 223 | 233| 234

—c=mRReference scenaridBNE 100

164

195|160 | 162|188 | 164 | 184 | 194 | 216 | 231 | 241| 246| 250 | 260| 259 | 259 | 279| 248 | 247 | 239 | 239| 245| 251

Source: ACIL Tasman GMG Australia modelling

Note: Based on wholesale delivered prices at the relevant market location, with index based on Reference Case 2012 = 100

4.3 Electricit y Modellin g Resultsii Base Case

In this sectimm we summarigthe resuls of modellirg of outcomesin the
Nationd Electriciy Markeé (NEM) basd on ACIL T a s maodéllirg usirg
the PowerMat. T model.

4.3.1 Key assumptions

This sectim ses out the key input assumptiosuseal to develp the Bag Cag
projection Key inputsincluce plart characteristsard operatig costs fue
costselectricy demandnew entrar coss ard renewald energ plart
commitmend ard energ generation.

Carbon price

A price on carba will affed thermaplart in two maja ways:

A Thecarbm priceswill redu@ the competitivenesof less efficient/highe
carba emittirg therma plart which will leal to areductio in dispatb of
the plart as othe more efficient/lowe carba emittirg plart ente the
market
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A Thene revenusof the less efficient/highe carbm emittirg therméaplart
will fall becausof reducd margirs (highe SRMC due to cog of carbon
ard lowe leves of dispatch.

The carba priceisan exogenosinput to PowerMat T with al plart coss
beirg automaticaflupdate accordig to the carba price assumptiong-or
thisanalysisve hawe taken accounhof the late$ governmenannouncemest
ard hawe includel an assumeé carba tax commencigon 1July 2012 at
$23/tCO ,e with the price escalatipat 5% in nomina terns during the fixed
price periad to 30 Jure 2015 after which we have adoptel Treaswy &0 ce r
p o | tacbg pricetrajectoy to 20352

The carban price trajectoy usel in the Bag Cag modellig isillustratel in
Figue 23

Figure 23  Carbo n pric e assumptions
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New entrart plant and plant closures

PowerMalL T is aforwardlooking intertemporamode which maintais an
efficiert generatin mix baseé on theinitid plart flee ard arang of new
entran technolog options ead of which has cog structure ard operationh
characteriststha may chang ove time (for exampé as new technologigare
developdard o | e goumeie h f e etaken into account)The mode
shusdown plart onceit becoms unprofitabé on asustainé basisard
schedulenew entran plart to replae retirad plart aswel asto med new
demanl growth It doesthis by choosig the mog economiclavailals
generatio options taking into accounthe assumptiosiregardig cos

12The Treasury, Commonwealth of Australia, 2081t r ong g r o wiing a calbanw p
p r iClkad 5.1, p.90.

The Base Case 42



- Economic significance of Coal Seam Gas in Queensland

ACIL Tasman

Economics Policy Strategy

structuresoperationbcharacteristicdeploymenconstrairg ard other factors
relevanto eat technolog option.

GECsand NGACs

We assuratha the QueenslathGas Schere ard the NSW GreenhousGas
AbatemenSchem (GGAS) clog when aprice on carba commences

Our analysisuggasha the QueenslathGas Schereis oversubscritgeard is
likely to continte to be oversubscrilzkard the Gas Electriciy Certificate
(GEC) haelittle valie,with curren spd pricesa abou $3.00

The NSW GGASschemeisles clea becaus anumbe of eligibe entities
wetre excludd from the schene asit was beirg wourd up in anticipatio of the
introduction of aprice on carbon Howeve curren spd prices of arourd
$5/certificak indicae tha the marke anticipatethe NSW Governmen
makirg furthe amendmerstto the schene to increas NGAC supply Hene
we assura aprice of arourd $5/certificae until the schene closes.

Demand projection

For the Bag Cag we hawe usa the officid projectio of regionhsumme ard
winte pek demandard annuaenerg to 2020521 publishé in the
Electriciy Statemeinof Opportunities (ESOO) ly AEMO as abassfor the
demanl projectiors.

The load forecasfrom 220321 to 203@31 has bean taken from the load
forecasbeirg useal for the 2011 Nationad Transmissio Network
DevelopmenPlan (NTNDP). The load forecasbeyoml 203@31 is
extrapolateg by ACIL Tasman.

The load forecasis basé on the medium growh outlodk ard pe& summe
ard wintea pe demandare the 50%Probabiliy of Exceedere(POE) level
All load forecasdatiisonanosgener at eddé basi s.

The load forecasinclude an allowane for cod sean gas (CSG) pumpigard
compressioand associateloads load in Queenslasthcommencigin 201112
a arourd 100 MW ard increasig to arourd 700 MW by 201518

Theenerg ard load projectios usel in the Bag Cagarthe0 me di u mo
energard 0 5 OP®WEG g demandsThe energ forecasisrelatel to asd

of undelying GDP growh assumptiongut simply the energ forecasusel

in the scenarisassum&the mog likely econome growh conditiorsin eat
regian of the NEM. The pe« load forecastakesinto accouhtypicd ambiem
temperatug conditiors and isdevelopd by eat of the regionatransmissio
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authoritiesThe® assumptiosiare implict within the Annud Plannirg Reviev
forecastard are not explicity availaldto ACIL Tasman.

4.3.2 Electricity modellin g resultsfii Base Case

Electricity generation

Figue 24 summarisktoveral electricy generatin in the NEM unde the Bag
Cag assumptiondy fud type Totd energ generat@rises from jug over
200,00 GWh in 202-13 to arourd 340,0@ GWh in 203435 (Referene
Scenad 306,60 GWh). Dispatt of bladk cod plart falls 3%, from abou
1030 GWh in 20P-13 to 100,00 GWh in 203435.0ver the sane period
thedispatb of brown cod plart decline by 4% from 47,30 GWh to 23,900
GWh. In percentagiterms renewald (wind) growvelry stronglyi asixfold
increasé but in absolug terms the contribution of renewablgto overall
energ supply from the NEM remais relativey modes a arourd 9% for wind
ard 5% fa hydio in 203435.Naturd gasisthe key growh fuel with gasfired
energ increasig four-fold ove the period ard accountig for 50% o energ
outpu by 203435

Figure 24 Base Case: Whole -of-NEM generate d electricity , by fuel type
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Totd electricy generai@in Queenslathunde the Bag Cag assumptios
reache 127,00 GWh by 203435.Thisis 18,50 GWh or 17% highethan for
the Referene Scenada (Figue 25). The fud mix for electriciy generatinin
Queenslathis currenty dominate by bladk cod which accourd for 86 of
totd generatio a presentWhile the contribution of blak cod as a
proportion of totd generatio in Queenslaahis projectel to declireto arourd
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32% by 203435,actudoutpu from blad cod plart falls by only 17%, from
5000 to 41,00 GWh ove the sane period Wind generatin in Queensl|ash
isprojectel to grow rapidy off alow ba® to morethan 3,700 GWh, but agan
it isgasfired generatin tha is expectd to accounfor the bulk of the growh
in energ generatedising eleverold from 6,7® GWh (12% ¢ Queenkrd
generation)tgpresento 81,30 GWh (6446 o Queenslathgeneration)yo
203435

Figure 25 Base Case: Queenslan d generate d electricity , by fuel type
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Source: ACIL Tasman PowerMark LT modelling

Figue 26 summarisethe modellel consumptia of gasfor electriciy
generatio in the NEM, by Stateove the periad to 203435.Totd gasfor-
powe generatio consumptia is projecte to grov dramaticallyfrom 156 PJ
in 201611to 1,2% PJin 203435.The largesincreasgin gas consumptia for
electriciy generatio occu in Queenslashard Victoria.
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Figure 26 Base Case: modelle d gas consumptio n for electricit y
generation , by state
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CO,emissions

The changig fud mix unde the Bag Ca®is projectel to produe a
progressiwreductia in emissia intensiy acros the NEM, from 0.2
tCO,e/MWh (sett out) 1 arourd 0.5 tCO,e/MWh (ser out) by 203435.
Howeverour modellirg shovs tha unde the Bag Cag assumptioaNEM-
wide emissioawill increas by arourd 9% from 176 to 12 Mt-CO.e betwea
201011ard 203435 (Figue 27).

The correspondigprojectel changin Queenslathis a46% increasin
emissioafrom abou 48 to 71 Mt-CO,e driven by the vely strorg growh of
gasfired generatin in the State.

The NEM-wide CO,emissia intensiy trend unde the Bag Cag assumptios
isshown in Figue 28 Emissim intensiy unde the Bag Cagisvirtually
identichto tha unde the Referene Scenaa until 202930, After thistime,
emissia intensiy unde the Referene Scenad fallsrelative to the Bag Cag
becausof the ently of large scak low-emissia clea cod generatig plart

with CCS
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Figure 27 Base Case: modelle d CO:2emission s from electricit y generation
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Figure 28 Base Case: NEM-wid e CO2emission intensity
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Wholesak electricity prices

Wholesa electriciy pricesacrosthe NEM are projectel to see asep-chang
increasin 201213with the introductian of carban pricing declinirg resere
margirs ard upwad pressug on fud prices Subsequentlprices unde the
Ba® Cag assumptiosare projectel to rise steady in red termsin the face of
rising carbon costs and gas prid#mlesa electriciy pricesin Queenslash
are projectel to rise to a greater extent than in the southern statesliatel
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following the commissionig of the LNG production facilitiesbut will then

fall relative to pricesin the otha NEM regiors so that by the end of the
projection period all of the mainland NEM statiéhave seen a similar
increase in real wholesale electricity micsund 3.25 times current levels

Figure 29 Base Case: modelle d wholesal e electricit y prices
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Note: Wholesale price indices based on time-weighted regional reference prices expressed in real 2011-12 $/MWh;
base year 2011-12 index = 100

Source: ACIL Tasman PowerMark LT modelling

Compard to the Referene Scenarigaveragelectriciy prices®in the NEM
unde the Bag Ca® ove the periad 201415to 203435 will be 20% lower.

4.4 Economi ¢ Impact s Modellin g Resultsii Base
Case

In this sectionwe compae the resuls of the TasmaGlobBCGE modellirg of

the economt impacs of unde the Bag Caseassumptiosiwith the
correspondigmodellig resuls for the Referene ScenarioThe® resuls
incorporag the projectel revene effecs from CSG production as determined
from theGasMat modellinges wel asthe projectel detaile changein

electriciy generatio by technolog ard stak ard projectel dispatb weighte
pricesard investmehimplicatiors from PowerMaikT .

44.1 Annua | investmen t

Over the period to 2033b,totaladditional investment related to Queensland
CSG and LNG production activities is projected to be $59.2 billion higher

13 Average prices calculated as the simple arithmetic averagevefghted regional
reference prices.
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under the Base Casdlative to the ReferenBeenarigFigue 30). Although

much of the additional investment occurs in the current decade, there is still
substantial ongoing investmexiated to developing upstream CSG fields over
the entire projection period.

Figure 30 Base Case: Projecte d annua | investmen t relate d to Queensland
CSG productio n activitie s (in 2010-11 terms)
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Source: ACIL Tasman

4.4.2 Real economi ¢ outpu tand real income

One of the mog commony quotel macroeconoroivariabls & anationa
leve is GDP which isameasuwe of the aggregatoutpu generate by an
econony ove aperia of time (typicaly ayear)From the expenditug side
GDPiscalculate by summirmg totd privae ard governmenconsumption
investmenard net trade'’ At the regionaleve the GDP equivalenis callel
GRP (Gross RegionBProduct) while a the stak levé it is callel GSP (Gros
Stae Product) To redue the potentid confusim with the variots acronyms
the term economic output has been usel in the discussio of the resuls
presente in thisreport.

Althoudh changsin red econont output are usefll measurgfor estimatig
how mud the outpu of an econony may chang unde differert industy or
policy scenarigglifferencein therea income of aregiom are moreimportan
sine they provide an indicatio of the chang in econont welfae of the
residerg of aregionIndeedit ispossibétha red econong outpu can

14 From the income side, GDP is equal to the returns to factors plus all tax revenues.
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increaswith no, or possiby negativechangein red income In Tasma
Globalchangsin red incone a the nation&leve is synonymosiwith red
gros nationadisposatdincome (RGNDI) reportel by the ABS

The changin red inconeisequivaletto the changin red econong output
plusthe changin net foreign incomne transfersplusthe chang in terms of
trace (whicdh measurechangsin the purchasig powe of aregior@ expors
relative to itsimports) As Australias hawe experienagfirst-hard in recem
yearschangein terms of trace can hawe asubstantiampad on peoplé&
welfaeindependenglof changein red GDP. Thechangin red incone (as
projectel by TasmaGlobalis ACIL Tasmafs preferrel measus of the chang
in economt welfae of residents.

Figue 31 showsthe chang in red economt outpu ard red inconein ead
region for eat yea of the projection perial (201011 to 2084-35 unde the
Ba® Caseelatieto the Referene Scenario

Figure 31 Chang e in real economi c outputand realincom e 0 Base Case relativ e to the Referenc e
Scenario (in 2010-11 terms)
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Source: ACIL Tasman

It can be se@ tha the Ba® Casas projecte to hawe agreateimpad on the
red economt outpu in Queenslandompard to the red incone of
Queenslatresidents

Tabk 1 shovs the cumulatie impacs of the Bag Caseelatieto the
Referene Scenad for eat region while Tabk 2 preserg adecompositio of
the changein Queenslanded economt output ard red income.
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Table 1 Projecte d change sin real economi ¢ outputand realincom e by
regio n 8 Base Case relativ e to the Referenc e Scenario
Total (2011-12 to NPV 4% real NPV 7% real
2034-35 discount rate discount rate
2010-11 A$m 2010-11 A$m 2010-11 A$m
REAL ECONOMIC OUTPUT
Queensland 363,711 210,617 146,617
Other NEM regions 18,273 13,799 11,177
Rest of Australia 13,401 17,348 14,871
Australia (Real GDP) 368,583 217,068 152,923
REAL INCOME
Queensland 231,366 132,155 90,943
Other NEM regions 117,778 70,235 50,024
Rest of Australia 2,220 1,560 1,233
Australia (Real income) 351,364 203,950 142,200

Note: For the purposes of this modelling Other NEM regions includes New South Wales, Victoria, Tasmania, South
Australia and the ACT. NPV = Net present value. It should be noted that the NPV calculation only includes impacts
through to 2034-35 even though the Base Case scenario will likely to continue to have a significant impact beyond this
artificial time horizon.

Data source: ACIL Tasman

Table 2 Decompositio n of change sin Queensland real economi ¢ output
and real incom e 0 Base Case relativ e to the Referenc e Scenario

Total (2011-12 to NPV 4% real NPV 7% real

2034-35 discount rate discount rate

2010-11 A$m 2010-11 A$m 2010-11 A$m

Private consumption 116,870 67,109 46,356

Government consumption 21,814 12,494 8,614

Investment 76,670 44,925 31,538

Net foreign and interstate trade 119,526 70,916 50,326

Real QLD economic output (GSP) 363,711 210,617 146,617

Terms of trade 87,855 50,352 34,819

Net foreign income transfers 1194,211 1112,513 178,491

Real QLD income 231,366 132,155 90,943

Note: NPV = Net present value. It should be noted that the NPV calculation only includes impacts through to 2034-35
even though the Base Case scenario will likely to continue to have a significant impact beyond this artificial time
horizon.

Data source: ACIL Tasman

Red economic output

Over the periad 201112 to 203435, the Bag Cased projecte to chang the
red economt outpu of:

A Queenslan@.e red GSP) ly acumulatie totd of +$364 billion relatie to
the Referene Scenad (with ane presetvale of +$147 billion, usirg a 7
pe cert red discoumrate)
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A Res of NEM regiors by acumulatiwe totd of +$182 billion relative to the
Referene Scenad (with anet presenvalie of +$112 billion, usirga7
per cert red discoumrate)

A Australa(i.e red GDP) acumulatie totd of +$368.6billia relatie to the
Referene Scenad (with anet presenvalie of +$1529 billion, usirga7
per cert red discounrate).

To place this in perspective, the discounted present value of the gain in real
economic output is equivalent an increase of approximately 55 per cent in the
level ofQu e e n s2D18Inld 6GSP and 10 per-llcent o
GDP. This is aerysubstatial change in the level of economic activity as a
result of production changes from a single industry.

Red income

Thered incone of Queensland projectel to be boostedsignificantl as a
resul of the development @S5 productionand LNG exports under the
Base CasAspresentdin Tabk 1, the Base Cassprojectel to changthe
red economt outpu of

A Queenslanby acumulatie tota of +$2314 billion relative to the
Referene Scenad (with anet presenvalie of +$909 billion, usirga7
pe cert red discoumrate)

A Res of NEM regiors by acumulatie tota of +$1178 billion relatie to
the Referene Scenad (with and presetvalle of +$500 billion, usirga7
pe cert red discoumrate)

A Australa(i.e RGNDI) acumulatie tota of +$3513 billion relatie to the

Referene Scenad (with anet presenvalie of +$1422 billion, usirga7
pe cert red discoumrate).

To place this in perspective, the discounted presenfAfaldescount ratef
the gain in real income is approximately equivalent teo#f orerease in the
average real income of all curf@aeenslandesidents of approximately
$19,00 per person.

443 Labou r market

Aswel as affectirg longterm employmenacros the Queenslandconomy
the drilling ard completio of CS5 welk ard associatkinfrastructue
generatga substantianumbe of jobs during the exploratio and developmein
period In addition to the dired jobs generaté on-site the constructio ard
operatim phassrequie significahquantitis of Queenslandource goods
ard servicesProductiom of the® inputs has further impacs on the demau for
labou acrosthe Queenslandconomy.
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A key issie when estimatig theimpad of an investmentprojed or policy
changis determinig how the labou marke will clear? Asdiscussain
Appendx C, for thisanalysiincreasein the demau for labou in Queensland
can be me by three mechanismancreasig migratio from the reg of
Australa (migratia is taken to include shorttem fly-in fly-out or drivein
driveout commuting); increagjparticipatio ratesand/or averaghours
worked; ad by reducig the unemploymetrate Thefirst two mechaniss
are driven by changein the red wage paid to workesin the locd regin

while the third isafunction of the additionhlabou demaux relative to the
referene caseGiven the moderat unemploymetrrate assumethroughot
the projectia period changein the red wage rate accours for the majoriy

of the addition&labou suppy in the policy scenarisrelatiwe to the Reference
Scenario

Thisanalysidoes not assuraary chang in net foreigh migration asaresul of
ary of the alternatie scenarias

Employment

The projectel changsin employmenin Queenslandrd Australaare
summarisetin Tabk 3 ard Figue 32

Totd employmebnacros Queensland projectel increas substantiallunde
the Base Cadaut is offse by adecreasin employmenin the Res of the
NEM as CSG activities are relocatedMore specificallyover the projectian
periad unde the Base Case

A Queenslanémploymetrises by acumulatie totd of 327,52 employe
yeas compard to the Referene Scenaa 6 equivalento an averaggan
of 14242FTE jobseat year

A Res of Australaemploymendecreaseby acumulatie totd of 4,845
employe yeas compard to the Referene Scenad d equivalento an
averagdecreasof 211FTE jobseat year

A Australia employmetrises by acumulatie totd of 322710employe
yeas compard to the Referene Scenad 8 equivalento an averaggan
of 14031FTE jobseat year.

On ayearon-yea basisthe employmenimpacs trak the changsin red
income more closey than the chang in red economt output Thisisbecaus
there are significahleves of employmenin the consumeorientatd sectos

15 CGE models place digit limits on the availability of factors of production and the nature
of the constraints can greatly change the magnitude and nature of the results. In contrast,
most other tools used to assess economic impacts, inclddimgjtiplier analysis, do not
place constraints on the availability of factors of production. Consequently, these tools tenc
to overestimate the impacts of a project or policy.
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of the Queenslandconony (sut asretal trade governmenservices
recreatia ard othe services) althe® sectos are primarily influence by
househal ard governmenincomes

Table 3 Projecte d chang e in employmen t by main occupation & Base Case relativ e to the
Referenc e Scenario
Queensland Australia
Cumulative total Annual average Cumulative total Annual average

(2011-12 to 2034-35)  (2011-12 to 2034-35)  (2011-12 to 2034-35)  (2011-12 to 2034-35)

Employee years Employee years Employee years Employee years
Managers 45,065 1,959 45,766 1,990
Professionals 61,120 2,657 69,178 3,008
Technicians & Trades 67,188 2,921 54,508 2,370
Community & Personal Service 20,329 884 25,396 1,104
Clerical & Administrative 55,704 2,422 53,607 2,331
Sales 23,307 1,013 26,662 1,159
Machinery Operators & Drivers 24,805 1,078 20,232 880
Labourers 30,037 1,306 27,361 1,190
Total 327,556 14,242 322,710 14,031

Notes: FTE = full time equivalent. An employee year is equivalent to one full time job held for a year or, for example, 0.5 of a full time job held for two years
equals one FTE.

Source: ACIL Tasman modelling
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Figure 32  Projecte d annual chang e in employmen t 6 Base Case relativ e
to the Referenc e Scenario

A. Queensland employmen t by majo r category
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Red wages

Figue 33showsthe projectel changein red wags unde the Base Case
relative to the Referene Scenariorl he projectel changein red wagsfollow
the changein labou demangwith wages actirg to balane deman ard
suppy in ead yearIn addition the magnitue of the projectel changsin red
wagsisafunction of therelative siz of the demand ard suppy imbalane
with respetto the overall siz of the labou marke (tha is, large percentag
increasein labou demaud will terd to resut in large percentagincreasgin
red wagesrelatie to the Referene Scenarip

Over the projectian period relative to the Referene Scenarigaveragred
wags acros Queenslandnde the Base Cagese by an averag of:

A 08 pe cent ove the periad 2012-13 to 201920
A 19 pe cent ove the periad 202621 to 203435
A 15 pe cent ove the entire projection periad 2012-13 to 203435

The® are sizeald changsin the contex of the additional labour demand
relative to the size of the entire Queensland economy

Figure 33 Chang e in averag e real wage sby regio n d Base Case relativ e
to the Referenc e Scenario
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Source: ACIL Tasman

4.5 Governmen t revenues

Government revenues will rise significantly as a resuldfiihenal CSG
and LNG activities occurring in the Base Case relative to the Reference
Scenariolt is likely that some of the additional revenue will be returned to
private households throulgiwer effective tax rates compared to the
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Referencé&cenaripwhile the rest will be used to provide public goods and
servicesTable4 provides a summary of the aptted total additional tax
revenuegeneratednder the Base Case relative to the Reference Scenario
whileFigure34shows the changes in different revenue sttbamgh time.

Table 4 Cumulative change in real government tax revenues 0 Base
Case relative to the Reference Scenario (2010-11 to 2034-35)
Total (2011-12 NPV (4% NPV (7%
to 2034-35) discount rate) discount rate)
2010-11$m 2010-11$m 2010-11$m
QLD Payroll tax 1,891 1,114 786
QLD Royalties 9,321 5,523 3,914
QLD originated GST 9,125 5,305 3,695
Other QLD excises and charges (not
including taxes on property and motor 1,275 713 483
vehicles)
Total Queensland 21,612 12,655 8,879
Commonwealth Government income taxes 58,484 33,715 23,440
Other Australian Government taxes 82,057 47,857 33,546
Total Australian Government taxes 162,153 94,227 65,865

a Note that GST revenues generated within the Queensland economy may not all be transferred back to Queensland.
Similarly, a portion of other tax revenues may actually be transferred to Queensland (either directly or indirectly). Other
tax revenues do not include the cost of emission permits (even though some or all may add to consolidated revenues),
nor does it include stamp duties or other transfer taxes and taxes on motor vehicles.

Source: ACIL Tasman

Figure 34 Changes in annual real government revenues 0 Base Case relative to the Reference
Scenario (in 2010-11 terms)

1,600
1,400
1,200
1,000
80
60
40
20
A$m

o O ©o o

A. Queensland Government B. All Australian governments
# Other QLD excises 14,000 ki Other Australian Govt taxe
and charges 12,000 ld Commonwealth Govtincom
i QLD originated GS taxes
10,000 &= Other QLD excises and char
. 8,000
H QLD Royalties k== QLD originated GS
6,000
¥ QLD Payroll ta: 4,000 4 QLD Royalties
i 2,000 &= QLD Payroll tay
Ei A$m e=mTotal QLD Govttaxe
2010 2015 2020 2025 2030 2035 2010 2015 2020 2025 2030 2035

Note: All years are Australian financial years ending June 30.

Source: ACIL Tasman modelling

The Queenslan@Government is projected benefit fromhighertax revenues
of around 81.6 lilion as a result of trelditional CSG and LNG activities in
the Base Case relative to the Refefermeariancluding

A $1.9 bllion of additional ayroll tars
A $9.3 billion of additional royalties
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A $9.1 billion of additiai Queenslandriginated GST revenues, which may
or may not be distributed in full back to Queen$land

A $1.3 billion of other revenues from a range of Queensland excises and
charges.

The Queenslan@overnment should also experience higher revenues from
transfer taxes (notably stamp duty) related to the increased employment and
population associated with Preject.However, stimating the potential size

of these revenues is beyond the scope dalrthigsis.

The Australian Government will the major beneficiary through higher
collections of company tax and personal incomeliéh are projected to
increase by a cumulative total of $58.5 billion over the forecast period under
the Base Case relatio the Reference Scenario.

Cumulativly, government revenues throughout Australia are projected to
increase byl$22 billion, relative to the reference ¢agh a discounted
value of 59 billion using & per cent discount rate).

These estimate® not include any additional revenues that may be raised
from greenhouse gas emission taxation or permit sales, which, depending on
the policy framework, may be added to consolidated government revenue.

16 Distribution of Commonwealth GST between States in not hypothecated back to States
based on their conriition of gross revenue, but rather is distributed based on a complex
formula calculated by the Commonwealth Grants Commission taking into account revenue
raising capacity, O6disabilitiesd and exp
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5 The 8-train Expansion Case

Unde the 8-train Exparsion Cag we assuratha productian of CSG in
Queenslashcontinusto expai strongy therely supportirg the establishmen
of four separaLNG projectsead havirg two liquefactio trainswith
nomina capacit of 4 Mtpaeachfor atotd combinel LNG capacit of 32
Mtpa The gros feedstok requiremenfor the eight LN G trairs would be
approximatgi1,92 PJ/a Continuirg growh of CS5 production capacitin
both Queenslasthard NSW al® contributes to an increasig leve of suppy

into locd markets

5.1 8-train Expansio n Case key assumptions

The key assumptiosunde the 8-train Expansio Cag are the sane asthose

for the Bag Casewith the following exceptios:

A Highe volume of LNG exportsarnd consequentiacalig up of CSG
productia requirements he assumptiosiregardig the underlyig CS5
productian cog curwe ard resoure endowmetreman the same

A Lowe gademan for electriciy generatin as aresul of highe gas prices.

5.2 Gas Modellin g Resultsii 8-train Expansio n Case

5.2.1 Gasdeman d and consumption

Figue 35shows the modellel gas consumptionby Statefor Easten Australa
includirg CSG produce for LNG manufactuin Queenslandinde the 8-
train Expansio CaseLNG manufacturaccours for around two-thirds of
totd productian with sonme 1,929 PJ/ausel for LNG from 2019 on. Domestc
consumptia grows mog strongy in QueenslandNew Souh Wales ard
Victorig with Queenslathconsumptia rising 14?6 from 266PJin 2015 to
658PJin 203%; New South Wales consumption rises 80% from 171 PJ to 308
PJ; and Wtorian consumptia rises3%o from 274PJin 2010 to 380PJin
2030 Thisreflecs an assumptio tha mog new entramn combineecyce gas
turbine (CCGT) generatyplart will locat in Queenslay New South Wales
ard Victoriabecausof acombinatio of proximity to gas suppy ard locatio
relatie to existirg generatio sitesincludirg (in the cag of Victoria) plah
likely to be partialy or wholly replacd as aresut of carba pricing Over the
sanetime period gas consumptia in South Australia and Tasmasia
projectel to fall 30% and 26% respectively.

Totd production a the erd of the projectian periad isalmos 3,400 PJ/af
almost fivaimes highe than the 739PJunde the Referene Scenario.
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Figure 35 8-train Expansio n Case: Easter n Australia modelle d gas consumption , by State, includin g
CSG for LNG productio n
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Source: ACIL Tasman GMG Australia modelling

Figue 36 shows the modellel gas deman inputsfor Queenslandxcludiig
gasfor LNG expot productionunde the 8-train Expansio CaseGas
demax in Queenslathreache 691 PJ/aby the erd of the projectian perial in
2035 Thisissone 54 PJ/alowe than for the Bag Ca® as aresul of highe
gas priceswhidh resul in reducd gas demauw for powe generation
Compard to the Referene ScenaripQueenslathdomestt gas demaud over
the periad 2015 to 20% ison averag 161 PJ/aor 68% higheunde the 8-
train Expansiao Case.

Figue 37 shows the correspondig gas consumptia for Queenslash
(excludig LNG), by load type unde the 8-tran Expansio CaseOveral
Queenslathdomesti consumptia reache 660 PJ/aby 2035 This is80 PJ/a
lesthan unde the Bag Cae (reflectig lowe gasfor-powe generatio
deman ard highe gas prices) busome471PJ/amore than unde the
RefereneScenario.
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Figure 36 8-train Expansion Case: Queenslan d gasdeman d (mode | input)
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Source: ACIL Tasman GMG Australia modelling

Figure 37  8-train Expansion Case: Queenslan d gasconsumptio n (modelle d outputs) , by load type
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Source: ACIL Tasman GMG Australia modelling
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5.2.2 Ga s supply

Figue 38shows modellel CS5 production by Stateunde the 8-train
Expansio CaseTotd production reachsalmos 3,4® PJ/aby 205
(RefereneScenaa 739PJ/a) The shap risein production in Queensland
coincidig with the commencemerf LNG operationss vely apparent
Productio in New Souh Wales alo grows rapidl as CS5 in the Sydng ard
Gunneda Basirsisdevelopd to suppy locd markets.

Figure 38 8-train Expansio n Case: Eastern Australia n ga s productio n by State
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Source: ACIL Tasman GMG Australia modelling

5.2.3 Upstream CSG development

ACIL Tasma hasusel itsin-hous CSG field developmetmode in orde to
estimat wha thisleve of QueenslashCSG production would mean in terms
of numbe of CSG welkdrilled upstrean CS5 developmeincapita
expenditue ard recurrehexpenditureBase on an assumptio that haf of
Qu e e n sAS&Epnodudtian issource from surfae to in-sean multilaterd
completios ard the othe haf from vertichwel completionsard adoptirg
wha we consideto be reasonaklassumptiopabou averagwel
performane ard costswe estimag that the leve of production capacit unde
the 8-train Expansio Cag woul imply drilling of abou 16,00 CS5
production welkin Queenslashove the periad 2011 to 203 (se= Figue 39).
Accordirg to thisanalysighe periad of mog inten drilling activily will bein
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204 ard 2016 in thelea up to commencemérmf LNG productionwith
betwea 1,3M ard 2,100 welk pe yea drilled a tha time After
commissionigof the LN G facilitiesthe ongoirg drilling requiremenis
estimatd to fall to arourd 500 welk per yearon average

Figure 39 Queenslan d CSG drilling unde r the 8-train Expansio n Case

Number of CSG wells | Total wells
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Source: ACIL Tasman analysis

Thisleve of upstrean developmetnwoul imply capithexpenditue (for
drilling ard completia of wells gas gatheringprocessigand compressio
ard wate gatheringtreatmenard disposal) totallgimore than $49 billion
ove the periad 2011 to 20% (see Figue 40).
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Figure 40 CSG Upstream Capita | Expenditur e unde r the 8-train Expansion
Case
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Source: ACIL Tasman analysis

The correspondigleve of recurrehoperatiig expenditugis estimadd to
totd arourd $44 billion ove the sane perial (Figue 41).

Figure 41 CSG Recurrent Operatin g Expenditur e unde r the 8-train
Expansion Case

$ million M Total opex

$2,500

$2,000

Source: ACIL Tasman analysis

5.2.4 Gas prices

Asshown in Figue 42 unde the 8-tran Expansio Cag the modellel
wholesa price trends for Queenslaoh(takirg pricesfor gas deliverd a
Brisbar City Gateand Wallumbilla huds referene points) shav arapd rise
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ove the periad 2012 to 2018. This priceriseisinfluence by the

commencemérf LNG production ard salesThe rate of increase in

wholesal@ricesin Queenslashthen settes back to a similar levelttee rates
observd a maja marke nodesin the southern states

Figure 42  8-train Expansio n Case: mode | wholesal e gas price s at majo r Eastern Australia n marke t
nodes
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==t==Brisbane | 100 | 129 | 139 | 173 | 207 | 231 | 237 | 231 | 248 | 255 | 260 | 266 | 271 | 280 | 286 | 296 | 298 | 309 | 315 | 313| 315| 315| 318 | 320
«=m-=\\Vallumbilla 100 | 120 | 143 | 180 | 218 | 245 | 251 | 245 | 252 | 260 | 265 | 272 | 278 | 288 | 295 | 306 | 308 | 320 | 326 | 324 | 326 | 326 | 330 | 332
==s==Moomba | 100 | 115| 131 | 145 | 172 | 174 | 160 | 155| 161 | 167 | 171| 176 | 180 | 188 | 193 | 201 | 203 | 212 | 217 | 215| 217 | 217 | 220 | 221
—==Adelaide | 100 | 112 | 126 | 122 | 143 | 145 | 133 | 133 | 145 | 154 | 158 | 162 | 165 | 172| 176 | 183 | 184 | 191 | 195 | 194| 195| 195| 197 | 199
==Sydney 100 | 111 | 124 | 122 | 122| 124 | 123 | 129 | 140 | 149 | 152 | 156 | 159 | 167 | 168 | 175| 176 | 183 | 186 | 185| 186 | 186 | 188 | 190
==o==Melbourne | 100 | 114 | 128 | 125 | 126 | 128 | 128 | 135| 149 | 159 | 164 | 169 | 173 | 184 | 185| 193 | 195| 204 | 209 | 207 | 209 | 209 | 212 | 214
Hobart 100 | 110 | 120 | 118 | 118 | 119 | 119 | 125| 134 | 142 | 145| 148 | 151 | 159 | 160 | 166 | 167 | 173 | 177 | 176 | 177 | 177 | 179 | 180

Source: ACIL Tasman GMG Australia modelling

Note: Based on real wholesale delivered prices at the relevant market location, indexed to 2012 = 100

Figue 43comparethe modelled wholesale prices for gas delivered to

Brisbane under thet&in Expansion Case assuomn with the
corresponding prices under the Reference Scenario. The price indices are ba:
on the Reference Scenario 2012 price having an index value of 100. On aver:

over the period 2015 to 2035, real wholesale gaspBcsbanender thes-
train Expansio Ca® are 2% lowe than unde the Referene Scenario.
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Figure 43 Modelle d wholesal e gas price s at Brisbane: 8-train Expansion Case vs Referenc e Scenario
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Note: Based on wholesale delivered prices at the Brisbane City Gate, with index based on Reference Case 2012 = 100

5.3 Electricit y Modellin g Resultsii 8-train Expansion
Case

In this sectimm we summaristhe resuls of modellirg of the Nationa
Electriciyy Markeé (NEM) unde the 8 Train Expansio Casebase on ACIL
T a s maaddlirg usirg the PowerMial. T model.

531 Key assumptions

The key inpu assumptiosiusel to develp the 8-train Expansio Cag
projectiaon are the sane asthose for the Bag Ca® with the exceptia of the
gas price assumptioswhich are consistenwith the resuls of the GMG
Austrak gas marke modellirg for the 8-train Expansio CaseAll othe inputs
includng carban pricesplart characteristiand operatiig costselectricy
demangdand new entran coss are as for the Bag Case

5.3.2 Electricit y modellin g resultsfi 8-train Expansion Case

Electricity generation

Figue 44summariseoveral electriciy generatin in the NEM unde the 8-
train Expansio Cag assumptiondy fud type Totd energ generatdrises
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from jug unde 200,00 GWh in 201611to arourd 340,00 GWh in 203435
(RefereneScenad 306,60 GWh). Dispatt of bladk cod plart falls 7%,
from abou 111,00 GWh in 2010/11 to 104,00 GWh in 203435.0ver the
sane perial, dispatt of brown cod plart initially falls to as little 84,147
GWh in 2@9-30 before growing61,700GWhii an increase of4on 2010
11 levels, once brown coal with CCS technology becomes commercially
availablel n percentagterms renewald (wind) growvely stronglyi a
twentyfold increasé but in absolug terns the contribution of renewablgto
overal energ suppy from the NEM remais relativey modes a arourd 11%
for wind and 5% fa hydio in 203435.Naturd gasis agan akey growh fuel,
with gasfired energ increasig severold ove the period ard accountig for
38% of energ outpu by 203435

Figure 44  8-train Expansio n Case: Whole -of-NEM generate d electricity , by
fuel type
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Source: ACIL Tasman PowerMark LT modelling

Totd electriciy generaigin Queenslathunde the 8-train Expansio Cag
assumptiosireachealmostl27,00 GWh by 203435.Thisis 20,40 GWh or
19% highe than for the Referene Scenad (Figue 45). The contributian of
blad cod as aproportian of totd generatinis projectel to declireto arourd
3%% by 203435, althoudp actudoutput from bladk cod plart falls by only
10%, from 49900 to 44,700 GWh. Wind generatin in Queenslathis
projectel to grow rapidy off alow bagto almos 7,5®@ GWh, but agan it is
gasfired generatin that isexpectd to accounfor the buk of the growh in
energ generatedising tenfold from 6 670 GWh (12% & Queensl|aoh
generation)tgpresento 74,00 GWh (58% o Queenslathgeneration)yo
203435
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Figure 45 8-train Expansio n Case: Queenslan d generate d electricity , by
fuel type
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Figue 46 summarisethe modellel consumptia of gasfor electriciy
generatio in the NEM, by Stateove the periad to 203435 unde the 8-train
Expansio CaseTotd gasfor-powe generatin consumptia is projecte to
grow vely stronglyfrom 156 PJin 201611to 947 PJ/ain 203435 (Bag Ca®
1,2% PJa; Referene Scenaa 19 PJ/a) Thelargesincreasgin gas
consumptia for electriciy generatio occu in QueenslandNew Souh Wales
ard Victoria.
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Figure 46  8-train Expansio n Case: modelle d gasconsumptio n for
electricit y generation , by state
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CO,emissions

The changig fud mix unde the 8-train Expansio Cagisprojecté to
produ@ aprogressigreductio in emissia intensiy acrosthe NEM, from
0.2tCO.e/MWh (ser out) © arourd 0.5 tCO,e/MWh (ser out) by 2034
35.Howeverour modellirg shovs tha unde the 8-train Expansio Cag
assumptio®NEM-wide emissioswill increas by arourd 5% from 176 to 184
Mt-CO.e betwea 201011ard 203435 (Figue 47).

The correspondigprojectel changin Queenslathis a47% increasin
emissioafrom abou 48 to 71 Mt-CO,e driven by the vely strorg growh of
gasfired generatio in the State.

The NEM-wide CO, emissia intensiy trerd unde the 8-train Expansio
Cag assumptiosis shown in Figue 48 Emissim intensiy unde the 8-train
Expansio Ca®isvirtually identicato tha unde the Referene Scenaa until
202829 After thistime, emissia intensiy unde the Referene Scenad falls
relative to the 8-train Expansio Cag becausof the ently of large scad low-
emissia clean cod generatig plart with CCS
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Figure 47  8-train Expansio n Case: modelle d CO2zemission s from electricit y
generation
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Figure 48 8-train Expansio n Case: NEM-wid e CO2emissio n intensity
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Wholesak electricity prices

Wholesa electriciy pricesacrosthe NEM are projectel to see astepchang
increasin the 201213financidyea with theintroduction of carba pricing
declinirg resere margirs ard upwad pressug on fud prices Subsequently
prices unde the 8-train Expansio Cag assumptiosare projectel to rise
steadyl in red termsover the remainder of the modelling pefgdolesad

The 8-train Expansion Case 70



- Economic significance of Coal Seam Gas in Queensland

ACIL Tasman

Economics Policy Strategy

electriciy pricesin Queenslashare projecte initiallyto rise more quickly than
in the southern statesmediatsi following the commissionigof the LNG
productian facilities However Queensland electricity prigkselative to
pricesin the otha NEM regiors so thatduring the laterears of the projection
period they come back fairly well in line thighother mainland NEM states
(Figue 49. By 203485real wholesale electricity priceQueesland are
around 375 times current levels

Figure 49  8-train Expansio n Case: modelle d wholesal e electricit y price s
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Source: ACIL Tasman PowerMark LT modelling

Compard to the Referene Scenarigaverag electriciy prices’ in the NEM
unde the 8-train Expansio Ca® ove the periad 201415to 203435will be
13% lower.

54 Economi ¢ Impact s Modellin g Resultsii 8-train
Expansio n Case

In this sectionwe compae the resuls of the TasmaGlobBCGE modellirg of
the economt impacs of unde the 8-train Expansion Casssumptiosiwith
the correspondig modellirg resuls for the Referene ScenaricAgain thee
resulsincorporag the projectel CSG revene effecs from GasMae aswel as
the projectel detailel changein electriciy generatio by technolog ard stae
ard projecte dispatb weighte pricesard investmenimplicatiors from
PowerMark

17 Average prices calculated as the simffienatic average of timeeighted regional
reference prices.
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541 Annua | investmen t

Over the period to 20356, total additional investment related to Queensland
CSG and LNG production activities is projected to be $72.3 billion higher
under theB-train Expansion Case, relative to the Reference Sdéigam (

50. Compared to the Base Case, the additional investmeneidegelghe

peak investment till later in the current decade rather than increasing the size
of the peak.

Figure 50 8-train Expansio n Case: Projecte d annua | investmen t relate d to
Queensland CSG productio n activitie s (in 2010-11 terms)
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Source: ACIL Tasman

54.2 Real economi ¢ outpu tand real income

Figue 51shovwsthe changin red econont outpu ard red inconein eah
region for eat yea of the projection perial (201011 to 2084-35) unde the 8-
train Expansio Caseelati\e to the Referene Scenario
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51 Chang e in real economi ¢ outputand real incom e @ 8-train Expansio n Case relativ e to the

Referenc e Scenari o (in 2010-11 terms)
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Tabk 5 shows the cumulatie impacs of the 8-train Expansion Caselative to
the Referene Scenad for eat region while Tabk 6 preserd adecompositio
of the changein Queenslanded econont outpu ard red income.

Table 5 Projecte d change sin real economi ¢ outputand realincom e by

regio n d 8-train Expansion Case

Scenario

, relativ e to the Referenc e

REAL ECONOMIC OUTPUT
Queensland

Other NEM regions

Rest of Australia

Australia (Real GDP)

REAL INCOME

Queensland

Other NEM regions

Rest of Australia

Australia (Real income)

Total (2011-12 to
2034-35

2010-11 A$m

427,774
23,324
1240
450,858

286,414
142,065

9,987
438,466

NPV 4% real
discount rate

2010-11 A$m

247,838
15,346
1169
263,015

162,300
83,236
5,664
251,200

NPV 7% real
discount rate

2010-11 A$m

172,343
11,665
1133
183,875

110,940
58,539
3,883
173,362

Note: For the purposes of this modelling Other NEM regions includes New South Wales, Victoria, Tasmania, South
Australia and the ACT. NPV = Net present value. It should be noted that the NPV calculation only includes impacts
through to 2034-35 even though the 8-train Expansion Scenario will likely to continue to have a significant impact

beyond this artificial time horizon.
Data source: ACIL Tasman
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Table 6 Decompositio n of change sin Queensland real economi ¢ output
and real incom e 9 8-train Expansion Case , relativ e to the
Referenc e Scenario

Total (2011-12 to NPV 4% real NPV 7% real

2034-35 discount rate discount rate

2010-11 A$m 2010-11 A$m 2010-11 A$m

Private consumption 142,336 81,329 55,918
Government consumption 26,361 15,034 10,321
Investment 88,995 52,327 36,764
Net foreign and interstate trade 133,232 79,904 57,011
Real QLD economic output (GSP) 427,774 247,838 172,343
Terms of trade 127,790 71,330 48,331
Net foreign income transfers 233,180 134,581 193,500
Real QLD income 286,414 162,300 110,940

Note: NPV = Net present value. It should be noted that the NPV calculation only includes impacts through to 2034-35
even though the 8-train Expansion Scenario will likely to continue to have a significant impact beyond this artificial time
horizon.

Data source: ACIL Tasman

Red economic output

Over the periad 201112 to 203435, the 8-train Expansion Casgeprojectel
to changthe red econont outptt of:

A Queenslan@.e red GSP) ly acumulatie tota of +$4277 billion relatie
to the Referene Scenad (with anet presenvalie of +$1732 billion,
usirg a 7per cert red discounrate)

A Res of NEM regiors by acumulatie totd of +$233 billion relatie to the
Referene Scenad (with anet presenvalwe of +$116 billion, usirga7
pe cert red discoumrate)

A Australa(i.e red GDP) acumulatie tota of +4508 billion relatie to the

Referene Scenad (with anet presenvalie of +1838 billion, usirg a 7
per cert red discounrate).

To place this in perspective, the discounted present value of the gain in real
economic outputat 7% real discount rateequivalent an increase of
approximately 65 per centin the lev€) afe e n s2D1811 G&SPsand 13

per centof Ausr a | i -A18GOP. ZHis Is@erysubstantial change in the
level of economic activity as a result of production changes from a single
industry.

Red income

The real income of Queensland is projected to be boosted significantly as a
result of the development of CSG production and LNG exports under the
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Base CasAspresentdin Tabke5, unde the 8-train Expansion Case
projectel to chang the red economt outpu of

A Queenslanty acumulatie totd of +$286.4billia relatie to the
Referene Scenad (with anet presenvalie of +$1109 billion, usirga7
per cert red discoumrate)

A Res of NEM regiors by acumulatie totd of +$1421 billion relatie to
the Referene Scenad (with and presetvalle of +$585 billion, usirga7
per cert red discoumrate)

A Australa(i.e RGNDI) acumulatie tota of +$4384 billion relatie to the
Referene Scenad (with anet presenvalie of +$1736 billion, usirga7
pe cer red discounrate).

To place this in perspective, the discounted present value of the gain in real
income is approximately equivalent to sofinecrease in the average real
income of all currelueenslandesidents of approximateh\8&R0 per

person.

Employment

The projectél changsin employmenin Queenslandrd Australaare
summarisgin Tabk 7, Figue 52andFigue 53

Totd employmenacros Queenslana projectel rise noticeabl unde the 8-
train Expansion Caddore specificallyover the projectia perial unde the
8-train Expansion Case

A Queenslandmploymetrises by acumulatie totd of 383,88 employe
yeas compard to the Referene Scenaa 6 equivalento an averaggan
of 17,15 FTE jobseat year

A Res of Australaemploymendeclingby acumulatie totd of 2,510
employe yeas compard to the Referene Scenad d equivalento an
averagdecreasof 10 FTE jobseat year

A Australia employmetrises by acumulatie totd of 391358employe
yeas compard to the Referene Scenad 8 equivalento an averaggan
of 17016FTE jobseat year.
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Table 7 Projecte d cumulative chang e in employmen t by main occupation & 8-train Expansion
Case, relative to the Reference Scenario
Queensland Australia
Cumulative total Annual average Cumulative total Annual average

(2011-12 to 2034-35)  (2011-12 to 2034-35)  (2011-12 to 2034-35)  (2011-12 to 2034-35)

Employee years Employee years Employee years Employee years
Managers 54,245 2,358 54,439 2,367
Professionals 73,920 3,214 84,580 3,677
Technicians & Trades 80,104 3,483 68,245 2,967
Community & Personal Service 24,570 1,068 30,847 1,341
Clerical & Administrative 67,550 2,937 66,210 2,879
Sales 28,119 1,223 32,204 1,400
Machinery Operators & Drivers 29,335 1,275 22,273 968
Labourers 36,025 1,566 32,561 1,416
Total 393,868 17,125 391,358 17,016

Notes: FTE = full time equivalent. An employee year is equivalent to one full time job held for a year or, for example, 0.5 of a full time job held for two years
equals one FTE.

Source: ACIL Tasman modelling
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Figure 52  Projecte d annual chang e in employmen t & 8-train Expansion
Case relativ e to the Referenc e Scenario

A. Queensland employmen t by majo r category
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Red wages

Figue 53shows the projectel changein red wags unde the 8-train
Expansion Cagelatieto the Referene Scenario

Over the projectian period relative to the Referene Scenarigaveragred
wages acros Queenslandnde the 8-train Expansion Cagereasby an
averagof:

A 09 pe cent ove the periad 2012-13 to 201920
A 23 pe cent ove the periad 202621 to 203435
A 18 pe cent ove the entire projection periad 2012-13 to 203435

Thesaaresizeablehanges the contextof the size of the additional labour
demand relative to the size of the entire Queensland economy.

Figure 53 Chang e in averag e real wage s by regio n @ 8-train Expansion
Case relativ e to the Referenc e Scenario
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1.50 e==» Queensland
e Rest of NEM
1.00 Rest of Australia
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% T —————————————————
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Source: ACIL Tasman

5.5 Government revenues

Government revenues will rise significantly as a resultdfiiienal CSG

and LNG activities occurring in thér&in Expansion Case relative to the
Reference Scenarks discussed in Sectib® it is likely thaat leassome of

the additional revenue will be returned to private households through slightly
lower effective tax rates compared tdReferenceScenaripwhile the rest

will be used to provide public goods and serViabke4 provides a summary

of the anticipated total additional tax revenues gethender the 8rain
Expansion Case relative to the Reference Scevfalesigure34shows the
changes in different revenue streams through time.
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Table 8 Cumulative change in real government tax revenues 0 8-train
Expansion Case, relative to the Reference Scenario (2010-11 to
2034-35)

Total (2011-12 NPV (4% NPV (7%
to 2034-35) discount rate) discount rate)
2010-11$m 2010-11$m 2010-11$m

QLD Payroll tax 2,434 1,417 990
QLD Royalties 11,330 6,699 4,734
QLD originated GST 11,355 6,552 4,536
Other QLD excises and charges (not

including taxes on property and motor 1,583 878 591
vehicles)

Total Queensland 26,702 15,547 10,851
Commonwealth Government income taxes 85,588 48,593 33,333
Other Australian Government taxes 116,048 66,472 45,908
Total Australian Government taxes 228,338 130,611 90,093

a Note that GST revenues generated within the Queensland economy may not all be transferred back to Queensland.
Similarly, a portion of other tax revenues may actually be transferred to Queensland (either directly or indirectly). Other
tax revenues do not include the cost of emission permits (even though some or all may add to consolidated revenues),
nor does it include stamp duties or other transfer taxes and taxes on motor vehicles.

Source: ACIL Tasman

Figure 54 Changes in annual real government revenues 0 8-train Expansion Case, relative to the
Reference Scenario (in 2010-11 terms)

A. Queensland Government B. All Australian governments
1,800 ® Other QLD excises 18,000 ld Other Australian Govt taxe
1,600 and charges 16,000 =i Commonwealth Govtincom:
1,400 u QLD originated GS 14,000 taxes
1,200 12,000 = Other QLD excises and char
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ASM =i ff PELLLLLL L] A$m e ’ e==Total QLD Govttaxe
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Note: All years are Australian financial years ending June 30.

Source: ACIL Tasman modelling

The Queenslan@overnment is projected benefit fromhigher tax revenues
of around 86.7 billion as a result of trelditional CSG and LNG activities in
the8-train Expansion Caselative to the ReferenSeenarigncluding

A $2.4billion of additional pyroll tars
A $11.3 billion of additionabyalties
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A $11.4billion of additional Queenslandginated GST revenues, which
may or may not be distributed in full back to Queenland

A $16billion of other revenues from a range of Queensland excises and
charges.

The Australian Government will the major beneficiary through higher
collections of company tax and personal incomeltégoh are projected to
increase by a cumulative total8&6billion over the forecast period under
the8-train ExpansioCase relative to the Reference Scenario.

Cumulaitvely, government revenues throughout Australia are projected to
increase by2283 billion, relative to thReferencé&cenarigwith a discounted
value of 80.1billion using & per cent discount rate).

As discussed in Sectib these estimates do not include any additional
revenues that may be raised fo@nsfer taxes, motor vehicle taxes or
greenhouse gas emission taxation or permit sales

18 Distribution of Commonwealth GST between States in not hypothecated back to States
based on their contribution of gross revenue, but rather is distributed based on a complex
formula calculatday the Commonwealth Grants Commission taking into account revenue
raising capacity, O6disabilitiesd and exp
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6 The 10-train Expansio n Case

Unde the 10train Expansio Cag we assuratha production of CSG in
Queenslashcontinuesto expam rapidy therely supportimg the establishmen
of four separaLNG projecs with acombinel totd of ten liquefactia trairs
ead with nomina capacit of 4 Mtpa, for atotd LNG capacit of 40 Mtpa
The gros feedstok requiremenfor the ten LN G trairs woul be
approximatgi2,4® PJ/a Continuirg growh of CS5 production capacitin
both Queenslasthard NSW al® contributes to an increasig leve of suppy
into locd markets

6.1 10-train Expansion Case key assumptions

The key assumptiosunde the 10train Expansio Cag are the sane asthose

for the Bag Casewith the following exceptions:

A Highe volume of LNG exportsarnd consequentiacalig up of CSG
productian requirements he assumptiosiregardig the underlyig CS5
productian cog curwe ard resoure endowmetreman the same

A Lowe gademan for electriciy generatin as aresul of highe gas prices.

6.2 Gas Modellin g Resultsii 10-train Expansion
Case

6.2.1 Gasdeman d and consumption

Figue 55shows the modellel gas consumptionby Statefor Easten Australa
includirg CSG produce for LNG manufaturein Queenslandinde the 10
trainExpansio CaseLNG manufactug accourd for more than two-thirds of
totd productiaon with sonme 2,4® PJ/ausel for LNG from 220 on. After
208 the amoun of CS5 consumd for LNG manufactwbegirsto decline
fallingto 2,22 PJ/aby 203 asreserveconstrais take effect Domestt
consumptia grows mog strongy in QueenslandNew Souh Wales ard
Victorig with Queenslasthconsumptia rising 14®%6 from 213PJin 205 to
657PJin 203%, NSW consumption rising 67% from 170 PJ to 285 PJ over the
same periodyrd Victorian consumptia rising 40% from 272PJto 381 PJ.
Thisreflecs an assumptin tha mog new entrarm combineecyck gas turbine
(CCGT) generatgplart will locake in Queenslash NSWard Victoriabecaus
of acombinatio of proximity to gas suppy ard locatio relatiwe to existiry
generatio sitesincludirg (in the ca of Victoria) plahlikely to be partialy or
wholly replacd as aresul of carban pricing

Gasconsumptia in Souh AustralaandTasmaradeclined over the same
period by 34% and 7% respectiveBiedricity generation in those locations
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IS less competitive once new-Ewission technologies (coal with CCS and
geothermal) begin to enter the market in volfterc2030.

Totd production a the erd of the projectia perial is alittle ove 3,700 PJ/a
i morethan five times highe than the 739PJunde the Referene Scenario.

Figure 55 10-train Expansio n Case: Easter n Australia modelle d ga s consumption , by State, includin g
CSG for LNG productio n
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Gas consumption

(PJ/a) 2000 1
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01 2012 | 2013| 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030| 2031 | 2032| 2033 | 2034 | 2035
[ Australian Capital Territory 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 9
[ Tasmania 20 23 21 21 20 21 21 18 18 18 19 20 20 20 20 20 21 21 20 21 21 20 20 20
[ South Australia 89 127 | 128 | 136 | 141 | 141 | 116 | 107 | 107 | 105 | 105 | 105 | 100 | 100 | 100 | 102 | 108 | 111 | 114 | 104 | 100 97 93 90
[ Victoria 223 | 255 | 268 | 272 | 279 | 278 | 304 | 338 | 363 | 391 | 397 | 398 | 399 | 401 | 401 | 399 | 397 | 397 | 398 | 390 | 390 | 388 | 384 | 381
[ New South Wales 163 | 166 | 167 | 170 | 183 | 180 | 181 | 177 | 183 | 188 | 200 | 212 | 224 | 239 | 252 | 256 | 250 | 267 | 280 | 277 | 277 | 278 | 281 | 285
. Queensland 213 | 284 | 272 | 266 | 266 | 265 | 262 | 271 | 290 | 308 | 327 | 345 | 370 | 393 | 414 | 432 | 472 | 497 | 522 | 548 | 580 | 605 | 631 | 657
I Not Specified 0 0 164 | 734 | 1293| 1863 | 2050| 2345| 2411 | 2411| 2411| 2411| 2411| 2411 | 2411| 2411 | 2411| 2395| 2344| 2339| 2319| 2306| 2293| 2272
=== Reference Scenario Tot: | 710 | 830 | 810 | 877 | 910 | 916 | 918 | 941 | 963 | 986 | 986 | 979 | 968 | 960 | 946 | 922 | 910 | 902 | 820 | 788 | 749 | 741 | 739 | 739

Source: ACIL Tasman GMG Australia modelling

Figue 56 shows the modellel gas deman inputs for Queenslandaxcludig
gasfor LNG expot productionunde the 10-tran Expansio CaseGas
demax in Queenslathreache 693 PJ/aby the erd of the projectian peria in
2035 Thisissone 52PJ/alowe than for the Bag Ca® as aresul of highe
gas priceswhich resul in reduce gas demand, particularlyor electricity
generationCompard to the Referene ScenaricQueenslathdomest: gas
demax ove the periad 2055 to 20% ison averag 196 PJ/aunde the 10-
train Expansio Case.

Figue 57 shows the correspondig gas consumptia for Queenslash
(excludig LNG), by load type unde the 10-train Expansia CaseOveral
Queenslathdomesti consumptia reache 660 PJ/aby 2035 80 PJ ales
than unde the Ba® Cae (reflectig lowe gasfor-powe generatio deman
ard highe gas prices) busome 47PJ/amorethan unde the Referene
Scenario.
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Figure 56  10-train Expansio n Case: Queenslan d gasdeman d (mode | input)
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01 2012|2013 2014 |2015| 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025| 2026 | 2027 | 2028 | 2029 | 2030 2031 | 2032 | 2033 | 2034 | 2035
. TOTAL 201 | 270 | 260 | 257 | 262 | 269 | 268 | 281 | 304 | 327 | 347 | 367 | 397 | 421 | 443 | 462 | 503 | 529 | 555 | 581 | 614 | 639 | 665 | 693
—O==Reference Scenario TOT 201 | 272 | 264 | 281 | 299 | 311 | 303 | 312 | 317 | 320 | 323 | 320 | 316 | 313 | 308 | 300 | 292 | 286 | 230 | 226 | 221 | 218 | 213 | 212

Source: ACIL Tasman GMG Australia modelling

Figure 57  10-train Expansio n Case: Queenslan d gas consumptio n (modelle d outputs) , by load type
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01 2012| 2013|2014| 2015| 2016| 2017| 2018| 2019| 2020| 2021 | 2022| 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2032| 2033| 2034 | 2035

200 -

100 +

mmmmPower GenerationCCGT 62 91 97 90 96 | 109 | 112 | 128 | 146 | 173 | 194 | 213 | 239 | 265 | 286 | 305 | 343 | 369 | 393 | 418 | 450 | 474 | 499 | 526
mmmPower GenerationOCGT 29 68 49 50 40 27 21 19 22 17 14 13 14 12 12 12 12 12 11 11 11 11 11 11
| arge Industrial 84 83 82 83 85 86 85 82 79 75 75 75 72 72 73 72 73 72 73 74 74 74 75 75
mmmmSmall Industrial 12 12 12 12 12 11 11 11 11 11 11 11 11 11 11 11 11 11 11 12 12 12 12 12
mmmmCommercial/Residentie | 6 6 6 6 6 6 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7 7 7

=0==Reference Scenario TOT 214 | 277 | 262 | 286 | 305 | 311 | 309 | 315 | 317 | 315 | 305 | 299 | 291 | 287 | 282 | 274 | 266 | 258 | 206 | 202 | 201 | 198 | 190 | 189

Source: ACIL Tasman GMG Australia modelling
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Figure 58
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6.2.2

Gas supply

Figue 58 shows modellel CS5 production by Stateunde the 10train

Expansio CaseTotd productian reachemore than 3,700 PJ/aby 2035
(RefereneScenaa 739PJ/a) The shap risein production in Queensland
coincidig with the commencemerf LNG operationss vely apparent
Productio in New Souh Wales alo grows rapidl as CS5 in the Sydng ard
Gunneda Basirsisdevelopd to suppy locd markets.

10-train Expansion Case: Eastern Australia n ga s productio n by State
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0 -201220132014201520162017201820192020202120222023202420252026202720282029203020312032203320342035
I TAS 20 20| 20|( 30| 30|(3030|20|19,18|17 16|16 | 15| 14| 12| 11| 10| 9 8 7 7 6 5
I SA 108|102 64 | 77 | 109/ 120| 140| 170|191/ 191|191|191|191|191| 190| 190| 190| 166| 146| 146| 146| 146| 146| 146
mmVIC 309|355|441| 468| 482| 494|493 |520| 542| 567|576 | 583|581 | 584| 586| 588| 591| 596| 598 | 585| 581| 578| 575| 572
I NSW 13 | 20 | 26| 39| 55| 69 | 85 |110|133|142|145|148|152|161| 175/ 186| 198| 210| 222| 236| 248| 259| 270| 280
QLD 264|367 |477|994|151620432193244524962511253825602591,26212642265326752714271327132712271227122711
=0==Reference Scenario TOT 710|830 810| 877| 910 916| 918|941 963 | 986|986 979| 968| 960| 946/ 922| 910| 902| 820 788| 749| 741| 739| 739
Source: ACIL Tasman GMG Australia modelling
6.2.3 Upstream CSG development

ACIL Tasma hasusel itsin-hous CSG field developmetmode in orde to
estimat wha thisleve of QueenslashCSG production would mean in terms
of numbe of CSG welkdrilled upstrean CS5 developmeincapita
expenditue ard recurrehexpenditureBase on an assumptio that haf of
Qu e e n sAS&Epnodudtian issource from surfae to in-sean multilaterd
completios ard the othe haf from vertichwel completionsard adoptirg
wha we consideto be reasonaklassumptiopabou averagwel
performane ard costswe estimag that the leve of production capacit unde
the 10train Expansio Cag woul imply drilling of abou 18,80 CS5
production welkin Queenslashove the periad 2011 to 203 (see Figue 59).
Accordirg to thisanalysighe periad of mog inteng drilling activiy will be

The 10-train Expansion Case

84



ACIL Tasman

Economics Policy Strategy

Economic significance of Coal Seam Gas in Queensland

betwea 204 ard 2018, in the lead up to ard immediatsf following
commencemeérf LNG productionwith an averagof 1570 welk pe yea
drilled ove this period After commissionigof the LNG facilitiesthe
ongoirg drilling requiremenis estimatd to fall to an averag of 600 welk per
yea from 202 on.

Figure 59 Queenslan d CSG drilling unde r the 10-train Expansio n Case
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Source: ACIL Tasman analysis

Thisleve of upstrean developmetnwoul imply capithexpenditue (for
drilling ard completia of wells gas gatheringprocessigand compressio
ard wate gatheringtreatmenard disposal) totallospmore than $57 billion
ove the periad 2011 to 20% (se= Figue 60).
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Figure 60 CSG Upstream Capita | Expenditur e unde r the 10-train Expansio n
Case
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Source: ACIL Tasman analysis

The correspondigleve of recurrehoperatiig expenditugis estimadd to
totd arourd $51 billion ove the sane perial (Figue 61).

Figure 61 CSG Recurrent Operatin g Expenditur e unde r the 10-train
Expansion Case
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Source: ACIL Tasman analysis

6.2.4 Gas prices

Asshown in Figue 62 unde the 10train Expansio Cag the modelle
wholesa price trends for Queenslah(takirg pricesfor gas deliverd a
Brisbar City Gateand Wallumbilla huds referene points) shav arapd rise
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ove the periad 2012 to 2017, driven by the commencemetrof large scale
LNG production ard salesFrom 2029 on, olesa pricesin Queenslathand
at the Moomba hukemainconstant in real terms at levels reflecting LNG
netback prices

Figure 62 10-train Expansio n Case: mode | wholesal e ga s price s at majo r Eastern Australia n marke t
nodes

400
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300

Price index (Base Year 2012 index = 1C

2012|2013/2014|2015/2016/2017/2018/2019| 2020, 2021|2022 2023 2024/ 2025|2026/ 2027 2028 2029 2030/ 2031|2032| 2033 2034/ 2035
==t==Brisbane | 100 | 129 | 139 | 173 | 207 | 260 | 269 | 276 | 277 | 291 | 298| 302 | 313 | 318 | 324 | 334 | 334 | 345| 345| 345 | 345| 345| 345| 345
==m-=\\Vallumbilla 100 | 120 | 143 | 180 | 218 | 276 | 286 | 294 | 295| 299 | 307 | 312| 324 | 329 | 336 | 348| 348 | 359 | 360 360 | 360 | 360 360 | 360
==#==Moomba | 100 | 115| 131 | 145| 172 | 204 | 186 | 192 | 193 | 196 | 202 | 205| 214 | 218 | 223 | 232| 232 | 241| 241 | 241 | 242 | 242 | 242 | 242
—==Adelaide | 100 | 112 | 126 | 121 | 121 | 144 | 133 | 137 | 149| 162 | 172| 176 182 | 181 | 181 | 193| 194 | 205| 207 | 205 | 199 | 196 | 194 | 192
====Sydney 100 | 111 | 124 | 123 | 131 | 147 | 144 | 142 | 144 | 159 | 171 | 178| 185| 188 | 192 | 199| 199 | 205| 205| 205 | 206 | 206 | 206 | 206
==o==Melbourne | 100 | 114 | 128 | 125 | 125| 128 | 128 | 139 | 154 | 173 | 184 | 185| 196 | 196 | 196 | 207 | 207 | 220 | 222 | 219 | 213 | 210| 207 | 207

Hobart 100| 110| 120 | 117|117 | 119|119 | 127 | 138 | 151 | 159 | 160| 167 | 167 | 168 | 175| 175| 184 | 186| 184 | 180 | 178| 176 | 176

Source: ACIL Tasman GMG Australia modelling
Note: Based on real wholesale delivered prices at the relevant market location, indexed to 2012 = 100

Figue 63comparethe modelled wholesale prices for gas delivered to

Brisbane under the-1@in Expansion Case assumptions with the

correspondhig prices under the Reference Scenario. The price indices are base
on the Reference Scenario 2012 price having an index value of 100. On aver:
over the period 2015 to 2035, real wholesale gasapBcsbanender the

10+train Expansio Ca® are 9% higherthan unde the Referene Scenarip

driven by the heavgedstocldemand of the ten LNG trainsvhich pub

marginal CSG productianto the high end of the cost curve
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Figure 63 Modelle d wholesal e ga s price s at Brisbane: 10-train Expansio n Case vs Referenc e
Scenario
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201220132014/2015/2016/20172018 2019,2020,2021 2022|2023 20242025|2026/2027/2028 202920302031 2032 2033 2034 2035

B 10-train Expansion Cas@NE 81 | 104 | 112| 139| 166 | 209 | 217 | 223 | 223 | 234 | 240 | 243 | 252| 256 | 261 | 269 | 269| 278 | 278| 278| 278 | 278 | 278| 278
=C==Reference scenariBNE 100| 164 | 195|160 162 | 188| 164 | 184|194 | 216| 231 | 241 | 246| 250 | 260 | 259| 259| 279 | 248| 247| 239| 239| 245| 251

Source: ACIL Tasman GMG Australia modelling

Note: Based on wholesale delivered prices at the Brisbane City Gate, with index based on Reference Case 2012 = 100

6.3 Electricit y Modellin g Resultsii 10-train
Expansio n Case

In this sectimm we summaristhe resuls of modellirg of the Nationa
Electriciyy Markeé (NEM) unde the 10train Expansio Casebase on ACIL
T a s maaddlirg usirg the PowerMial. T model.

6.3.1 Key assumptions

The key inpu assumptiosiusel to devel@ the 10trainExpansio Cag
projectiaon are the sane asthose for the Bag Ca® with the exceptia of the
gas price assumptioswhich are consistenwith the resuls of the GMG
Austrak gas marke modellirg for the 10trainExpansio CaseAll other
inputsincludirg carban pricesplart characteristsand operatiig costs
electriciy demandand new entran coss are as for the Bag Case.
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6.3.2 Electricit y modellin g resultsii 10-train Expansio n Case

Electricity generation

Figue 64 summariseoveral electriciy generatio in the NEM unde the 10
trainExpansio Cag assumptiondy fud type Totd energ generatdrises
from jug unde 200,00 GWh in 201611to arourd 341,000 GWh in 203435
(RefereneScenaa 306,60 GWh). Dispatt of bladk cod plart falls 7%,
from abou 111,00 GWh in 2010/11 to 104,00 GWh in 203435.0Over the
sane period dispatt of brown cod plart actualf increaseby 5% from
50,00 GWh to 52,800 GWh afte havirg fallen aslow as 32,40 GWh in
202930 Therecovey in brown cod usag reflecs strorg uptale of low-
emissia brown cod generatigtechnolog linked to CCSaftea 20301n
percentagiterms renewald (wind) grows vely stronglyi aroundiwentyfold
increas but in absolueterns the contribution of renewablgto overall
energ suppy from the NEM remans relativey modes a arourd 11% for
wind ard 5% fa hydio in 203435.Naturd gasis agan the key growh fuel,
with gasfired energ increasig sixfold ove the period ard accountig for
376 of energ outpu by 203435

Figure 64  10-train Expansion Case: Whole -of-NEM generate d electricity
by fuel type
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GWh)
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Source: ACIL Tasman PowerMark LT modelling

Totd electriciy generai@in Queenslasthunde the 10-trainExpansio Cag
assumptiosireacheabout126,80 GWh by 203435.Thisis 18,30 GWh or
17% highethan for the Referene Scenad (Figue 65). The contributian of
blak cod as aproportian of totd generatin in the Statés projectel to
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declireto arourd 35% ly 203435, althoudp actudoutpu from bladk cod
plart falls by only 10% from 50,00 to 44,6@ GWh. Wind generatioin
Queenslathis projecte to grow rapidl off alow bag to almos 7,5@ GWh,
but agam it isgasfired generatio that is expectd to accounfor the bulk of
the growh in energ generatedising tenfold from 6,7@ GWh (12% &
Queenslathgenerationin 2010o 74,20 GWh (58% ¢ Queenslath
generation)yp203435

Figure 65 10-train Expansion Case: Queenslan d generate d electricity , by
fuel type
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Source: ACIL Tasman PowerMark LT modelling

Figue 66 summarisethe modellel consumptia of gasfor electriciy
generatio in the NEM, by Stateove the periad to 203435unde the 10tran
Expansio CaseTotd gasfor-powe generatio consumptia is projecte to
grow vely stronglyfrom 156 PJin 201611to 936 PJ/ain 203435 (Bag Ca®
1,2% PJ/a; ReferemScenaa 19 PJ/a) Thelargesincreasgin g
consumptia for electriciy generatio occu in QueenslandNew Souh Wales
ard Victoria.
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Figure 66  10-train Expansion Case: modelle d gasconsumptio n for
electricit y generation , by state
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CO,emissions

The changig fud mix unde the 10-trainExpansio Caisprojecte to
produ@ aprogressigreductia in emissia intensiy acrosthe NEM, from
0.2tCO.e/MWh (ser out)  arourd 0.5 tCO,e/MWh (ser out) by 2034
35.Howeverour modelliig shows tha unde the 10-train Expansion Cag
assumptioeNEM-wide emssiors will increas by arourd 4% fran 176 to 183
Mt-CO,e betwea 201011amrd 203435 (Figue 67).

The correspondigprojectel changin Queenslathis a47% increasn
emissioafrom abou 48 to 71 Mt-CO,e driven by the very strorg growh of
gasfired generatio in the State.

The NEM-wide CO, emissia intensiy trend unde the 10-trainExpansio
Cag assumptiosis shown in Figue 68 Emissim intensiy unde the 10-train
Expansio Cagisvirtuall identicéto tha unde the Referene Scenad until
202829 After thistime emissia intensiy unde the Referene Scenad falls
relative to the 10train Expansio Cag becausof the enty of large scad low-
emissia clean cod generatig plart with CCS
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Figure 67 10-train Expansion Case: modelle d CO2emission s from
electricit y generation
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Source: ACIL Tasman PowerMark LT modelling

Figure 68 10-train Expansion Case: NEM-wid e CO2emissio n intensity

Emission Intensity
tCO2e/MWh

1.00 -
0.90
0.80 ~
0.70
0.60 -
0.50
0.40

0.30

Source: ACIL Tasman PowerMark LT modelling

Wholesak electricity prices

Wholesale electricity prices across the NEM are projected to sehangfep
increase in the 2013 financial year with the introduction of carbon pricing,
declining reerve margins and upward pressure on fuel prices. Subsequently,
prices under the dfain ExpansiorCase assumptions are projected to rise
steadily in real terms over the remainder of the modelling period. Wholesale
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electricity prices in Queenslandpaiogected initially to rise more quickly than

in the southern states immediately following the commissioning of the LNG
production facilities. However Queensland electricity prices fall relative to
prices in the other NEM regions so that during the kdies f the projection
period they come back fairly well in line with the other mainland NEM states
(Figue 69).

Figure 69 10-train Expansion Case: modelle d wholesal e electricit y prices
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Note: Wholesale price indices based on time-weighted regional reference prices expressed in real 2011-12 $/MWh;
base year 2011-12 index = 100

Source: ACIL Tasman PowerMark LT modelling

Compard to the Referene Scenaricaverag electriciy prices’in the NEM
unde the 10trainExpansio Cag ove the perial 201415to 203435 will be
10% lower.

6.4 Economi ¢ Impact s Modellin g Resultsii 10-train
Expansio n Case

In this sectionwe compae the resuls of the TasmaGlobBCGE modellirg of
the economt impacs of unde the 10-train Expansion Casssumptiosiwith
the correspondig modellirg resuls for the Referene Scenariolhe® resuls
incorporag the projectel CSG revene effecs from GasMde aswel asthe
projectel detaile changsin electriciy generatio by technolog ard stae ard
projectel dispatb weighte prices ard investmenimplicatiors from
PowerMatkT .

19 Average prices calculated as the simple arithmetic averagevefghted regional
reference prices.
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6.4.1 Annua | investmen t

Over the period to 2036, total additional investment related to elaed

CSG and LNG production activities is projected to be $87.4 billion higher
under the 1@rain Expansion Case, relative to the Reference Sdeigameo (

70). Althoughtotal investment under the-tt@in Expansion Case is nearly 50

per cent higher than the Base Case, additional Australian content is projected
to be only 40 per cent higher based on the assumption that there will be an
increased use of foreignjasembled modules.

Figure 70  10-train Expansio n Case: Projecte d annua | investmen t relate d to
Queensland CSG productio n activitie s (in 2010-11 terms)
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Source: ACIL Tasman

6.4.2 Real economi ¢ outpu t and real income

Figue 71showsthe changin red econont outpu ard red inconein ead
region for eat yea of the projection periad (201011 to 20834-35) unde the
10Gtrain Expansion Caselatieto the Referene Scenario
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Figure 71 Chang e in real economi ¢ outputand real incom e 6 10-train Expansion Case relativ e to the
Referenc e Scenari o (in 2010-11 terms)
A. Real economi c output B. Realincome
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Source: ACIL Tasman

Tabk 9 shows the cumulatie impacs of the 10train Expansion Caselative
to the Referene Scenad for ead region while Tabke 10presert a
decompositio of the changsin Queenslanded econont outpu ard red

income.

Table 9

Projecte d change sin real economi ¢ outputand real incom e by

regio n d 10-train Expansion Case , relativ e to the Referenc e

Scenario

REAL ECONOMIC OUTPUT
Queensland

Other NEM regions

Rest of Australia

Australia (Real GDP)
REAL INCOME

Queensland

Other NEM regions

Rest of Australia

Australia (Real income)

Total (2011-12 to NPV 4% real NPV 7% real

2034-35 discount rate discount rate
2010-11 A$m 2010-11 A$m 2010-11 A$m
497,701 286,321 197,931
18,408 12,602 9,876

1456 1291 1215
515,654 298,632 207,592
342,686 192,965 131,192
162,000 93,838 65,421
11,025 6,172 4,195
515,711 292,975 200,808

Note: For the purposes of this modelling Other NEM regions includes New South Wales, Victoria, Tasmania, South
Australia and the ACT. NPV = Net present value. It should be noted that the NPV calculation only includes impacts
through to 2034-35 even though the 10-train Expansion scenario will likely to continue to have a significant impact

beyond this artificial time horizon.
Data source: ACIL Tasman
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Table 10 Decompositio n of change sin Queensland real economi ¢ output
and real incom e 8 10-train Expansion Case , relativ e to the
Referenc e Scenario

Total (2011-12 to NPV 4% real NPV 7% real

2034-35 discount rate discount rate

2010-11 A$m 2010-11 A$m 2010-11 A$m

Private consumption 168,561 95,803 65,565
Government consumption 31,134 17,663 12,071
Investment 102,191 59,733 41,755
Net foreign and interstate trade 150,003 89,298 63,333
Real QLD economic output (GSP) 497,701 286,321 197,931
Terms of trade 160,794 89,106 60,019
Net foreign income transfers 268,963 1153,546 1105,794
Real QLD income 342,686 192,965 131,192

Note: NPV = Net present value. It should be noted that the NPV calculation only includes impacts through to 2034-35
even though the 10-train Expansion Scenario will likely to continue to have a significant impact beyond this artificial
time horizon.

Data source: ACIL Tasman

Red economic output

Over the periad 201112 to 203435, the 10train Expansion Cageprojecte
to changthered econoni outpu of

A Queenslan@.e red GSP) ly acumulatie tota of +$4977 billion relative
to the Referene Scenad (with anet presenvalie of +$1979 billion,
usirg a 7pe cert red discoun rate)

A Res of NEM regiors by acumulatie tota of +$184 billion relative to the
Referene Scenad (with anet presenvalie of +$98 billion, usirg a 7per
cert red discounrate)

A Australa(i.e red GDP) acumulatie totd of +$515.6billia relatie to the

Referene Scenad (with anet presenvalie of +$2075 billion, usirg a 7
pe certi red discoumrate).

To place this in perspective, the discounted present value of the gain in real
economic output is equivalent an increase of approxindgtelycént in the

level ofQu e e n s2D18Inld 6GSP and 15 per-llcent o
GDP. This is aerysubstantial change in the level of economic activity as a
result of production changes from a single industry.

Red income

The real income of Queensland is projected to be boosted significantly as a
result of the development of CSG production and LNG exports under the
Base CasAspresentdin Tabk 9, the 10train Expansion Caggprojectel

to changthered econonu outpu of:
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A Queenslanby acumulatie totd of +$3426 billion relatie to the
Referene Scenad (with and presenvalie of +$1312 billion, usirg a 7
per cert red discoumrate)

A Res of NEM regiors by acumulatie tota of +$1620 billion relative to
the Referene Scenad (with anet presenvalie of +$654 billion, usirg a 7
per cert red discoumrate)

A Australa(i.e RGNDI) acumulatie totd of +$5157 billion relatie to the

Referene Scenad (with ane presenvalie of +$2008 billion, usirg a 7
pe cen red discounrate).

To place this in perspective, the discounted present value of the gain in real
income(7% real discount rate)approximately equigat to a oneff

increase in the average real income of all cQuertslandesidents of
approximatly $28,80 per person.

Employment

The projectel changsin employmenin Queenslandrd Australaare
summarisgin Tabke 11ard Figue 72

Totd employmenacros Queensland projecte rise stronglyunde the 10-
train Expasion Caseépecificallyover the projection perial unde the 10-
train Expansion Case

A Queenslanémploymetrises by acumulatie totd of 464,8Q employe
yeas compard to the Referene Scenaa 6 equivalento an averaggan
of 21,16 FTE jobseat year

A Res of Australaemploymendecreassby acumulatie totd of
18,157emploggeas compard to the Referene Scenad d equivalento
an averagdecreasof 1,686FTE jobsead year

A Australia employmenrises by acumulatie totd of 446,65 employe
yeas compard to the Referene Scenaa d equivalento an averaggan
of 19,420~TE jobsead year.
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Table 11  Projecte d chang e in employmen t by main occupation , relativ e to the Referenc e Scenario

Queensland Australia

Cumulative total Annual average Cumulative total Annual average
(2011-12 to 2034-35)  (2011-12 to 2034-35)  (2011-12 to 2034-35)  (2011-12 to 2034-35)

Employee years Employee years Employee years Employee years
Managers 63,986 2,782 61,496 2,674
Professionals 87,482 3,804 97,623 4,244
Technicians & Trades 94,634 4,115 78,623 3,418
Community & Personal Service 28,850 1,254 35,233 1,532
Clerical & Administrative 80,401 3,496 77,094 3,352
Sales 33,049 1,437 36,615 1,592
Machinery Operators & Drivers 34,071 1,481 23,535 1,023
Labourers 42,352 1,841 36,434 1,584
Total 464,825 20,210 446,654 19,420

Notes: FTE = full time equivalent. An employee year is equivalent to one full time job held for a year or, for example, 0.5 of a full time job held for two years
equals one FTE.

Source: ACIL Tasman modelling
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Figure 72  Projecte d annual chang e in employmen t & 10-train Expansion
Case relativ e to the Referenc e Scenario
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Red wages

Figue 73shows the projectel changein red wags unde the 10train
Expansion Cagelatieto the Referene Scenario

Over the projectian period relative to the Referene Scenarigaveragred
wags acros Queenslandnde the 10train Expansion Casggreasby an
averagof:

A 1.1pe centove the periad 2012-13 to 201920
A 2.7pe cent ove the periad 202621 to 203435
A 2.1pe cent ove the entire projection periad 2012-13 to 203435

Thesaaresizeablehanges the contextof the size of the additional labour
demand relative to the size of the entire Queensland economy.

Figure 73 Chang e in averag e real wage s by regio n d 10-train Expansion
Case relativ e to the Referenc e Scenario
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Source: ACIL Tasman

6.5 Government revenues

Government revenues will rise significantly as a resultdfiiienal CSG
and NG activities occurring in the-fifdin Expansion Case relative to the
Reference Scenarks discussed in Sectib® it is likely thaat leassome of
the additional revenue will be returreedrtvate households through slightly
lower effective tax rates compared tdReferencé&cenaripwhile the rest

will be used to provide public goods and serViabke4 provides a summary
of the anticipated total additional tax revenues genandesdthe 1@rain
Expansion Case relative to the Reference Scevfalesigure34shows the
changes in different revenue streams through time.
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Table 12 Cumulative change in real government tax revenues 0 10-train
Expansion Case, relative to the Refere nce Scenario (2010-11 to
2034-35)

Total (2011-12 NPV (4% NPV (7%
to 2034-35) discount rate) discount rate)
2010-11$m 2010-11$m 2010-11$m

QLD Payroll tax 3,034 1,755 1,219
QLD Royalties 13,371 7,880 5,550
QLD originated GST 13,655 7,831 5,393
Other QLD excises and charges (not

including taxes on property and motor 1,893 1,042 698
vehicles)

Total Queensland 31,952 18,508 12,859
Commonwealth Government income taxes 102,954 57,907 39,415
Other Australian Government taxes 140,042 79,410 54,392
Total Australian Government taxes 274,948 155,824 106,666

a Note that GST revenues generated within the Queensland economy may not all be transferred back to Queensland.
Similarly, a portion of other tax revenues may actually be transferred to Queensland (either directly or indirectly). Other
tax revenues do not include the cost of emission permits (even though some or all may add to consolidated revenues),
nor does it include stamp duties or other transfer taxes and taxes on motor vehicles.

Source: ACIL Tasman

Figure 74  Changes in annual real government revenues 0 10-train Expansion Case, relative to the
Reference Scenario (in 2010-11 terms)

A. Queensland Government B. All Australian governments
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Source: ACIL Tasman modelling

The Queenslan@overnment is projected benefit fromhigher tax revenues
of around $2billion as a result of tteglditional CSG and LNG activities in
the 16train Expansion Case relative to the Reference S¢émduding

A $3.0 lillion of additional pyroll tars
A $13.4 billion of additional royalties
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A $13.7 billion of additional Queenstandinated GST revenues, which
may or may not be distributed in full back te€hslartd

A $1.9 billion of other revenues from a range of Queensland excises and
charges.

The Australian Government will the major beneficiary through higher
collections of company tax and personal incomeltégoh are projected to
increasdy a cumulave total of $108illion over the forecast period under
the 16train Expansion Case relative to the Reference Scenario.

Cumulativly, government revenues throughout Australia are projected to
increase by2¥4.9 billion, relative to the Reference Scematfica discounted
value of $06.7illion using & per cent discount rate).

As discussed in Sectib these estimates do not include any additional
revenues that may be raised fo@nsfer taxes, motor vehicle taxes or
greenhouse gas emission taxation or permit sales

20 Distribution of Commonwethl GST between States in not hypothecated back to States
based on their contribution of gross revenue, but rather is distributed based on a complex
formula calculated by the Commonwealth Grants Commission taking into account revenue
rai sing bapatiegp ddidsexpenditure needs.
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A The GMG Australia GasMar k model

The GasMark Glob(GMG) modéis ageneit gas modellim platform
developd by ACIL Tasmanwhich hasthe flexibility to representhe uniqe
characteristsof gas markes acrosthe globe Its potentidapplicatios cove
abroad scopei from globd LN G trade throudh to intracounty ard
regionamarke analysisThe Easten Australia versiam of the modé is known
as GMG Australia

A.1  Data inputs

The use can establik the leve of detal by definirg ase of suppy regions
customergdeman regionspipelinsand LNG facilitiesThe® set of bast
entitiesin the mode can be vely detaild or aggregatkss beg suisthe
objectiveof theuserA 6 p i p e Idirepresénan@aactudidipelireor a
pipelire corrida betwea asuppy ard ademan region A supplie coud bea
whole gas production basn aggregatgthe outpu of mary individuafields or
coul be aspecift produce in asmalle region Similary ademan point
could be asingk industriduse or an aggregatimof smal consumessud as
theresidentibard commercibusestypicaly servicd by energ utility
companies.

Theinpuisto GMG Austrahcan be categorisias follows:

A Existing and potential new sources of gas supply: theg are
characterigskby assumptiosabou availald reservegproduction rates
production declire characteristicard minimum price expectatiosiof the
producerThe® price expectatioemay be basd on longrun margina
cossof productian or on marké expectationsncludigp r oducer 8
understandirgpf substitué prices.

A Existing and potential new gas demand demad may relaeto a
specift load sut asapowe station or fertilise plant Alternativey it may
relaeto agroy or aggregatimof customerssud asthe residentieor
commercibutility load in aparticularegion or location Loads are definel
in ternms of ther location annu&ga demandprice tolerane ard price
elasticy of demau (tha is, the amoun by which demax will increas or
decreasdependig on the price a which gas can be delivered)ard load
facta (definel asthe ratio betwea averagand maximum daily quantiy
requirements).

A Existing, new and expanded transmissian pipeline capacity: pipeline
arerepresentgin terns of ther geograplailocation physichcapacity
systen averagload facta (whidh isrelevahto determinatio of the
effective annuathroughpt capabilig giver assumptiosiregardig short
term [dailyf capacit limits) awl tariffs.
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A Existing and potential new LN G facilities: LNG facilitiesinclude
liquefactio plants regasificatio(receiving) termirghrd assumptios
regardig shippirg coss ard routes LN G facilities play asimila roleto
pipelinsin tha they link suppy source with demandLN G plans ard
terminas are definal a the plart leve ard requie assumptiosiwith regad
to annuathroughpt capacit ard tariffsfor conversion.

A.2  Solving the model: th e marke t settlemen t
process

At itscore GMG isapartid spatidequilibrium model The marke is
representkby acollectiom of spatialf relatel nodd objecs (suppy sources
deman points LNG liquefactia ard receivimg facilities)connectd viaa
netwok of pipelireor LNG shippirg elements.

The equilibrium solutian of the modée isfound throudh applicatio of linea
programmig techniquewhich sed& to maximig the sum of produce ard
consumesurplis acros the entire marke simultaneousiyf he objectie
function of this solution whidh iswel establishain economé theory”,
consiss of threeterms:

A theintegr&of the deman price function over demand; minus
A theintegréof the suppy price function ove supply; minus
A the sum of the transportationconversia ard storag costs.

The solutian resulsin an economicafiefficiert systen whee lowe cog
sourcs of suppy are utilisal before more expensig source ard enduses
who hawe highe willingnesto pay are serve before those who are les willing
to pay Throudh the proces of maximisig produce ard consumesurplus
transportatin coss are minimise ard spatiharbitrag opportunitis are
eliminatedEad marke is cleard with a singé competitie price.

Figue Al seekto explan diagrammaticgla simplifiel exampe of the
optimisatio processThe two chars at thetop of Figue Al shav simpke
linea demaw ard suppy functiors for aparticula market The figuresin the
middk of Figue Al show the integrad of the® dema ard suppy functions
whidh representhe area unde the demau ard suppy curvesThe® are
equivalento the consumeand produce surplussat eat price point alorg
the curve Thefigure on the bottom left shows the summatia of the
consumeand produce surpluswith amaximum cleary eviden a aquantiy
of 90 units Thisisequivalento the equilibrium quantiy when demax ard
suppy curves are overlayd as shown in the bottom right figure.

21 The theoretical framework for the market solution used in GMG is attribMiloeicPrize
winning economist Paul Samuelson.
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Figure A1 Simplifie d exampl e of marke t equilibriu m and settlemen t process
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Data source: ACIL Tasman

The distinguishig characterigtiof spatidprice equilibrium modesliesin ther
recognitio of the importane of spae ard transportatio coss associate
with transportig acommodiy from asuppy sour@ to ademan centre Sin@
ga markes are interlinkel by acomple series of transportatio paths
(pipelinesshippirg paths) wh distind pricing structurs (fixed zond or
distane based)GMG al® includes adetaild netwok mode with thee
features.

Spatibprice equilibritm modes$ hawe been usel to study problensin a
numbe of fieldsincludirg agricultureenerg marketsminerhdeconomicsas
wel asin finance The® perfecty competitie partid equilibrium modes
assuratha there are mary produces ard consumesinvolvel in the
productian and consumptionrespective|yof one or more commoditis ard
tha asaresul the marke settlesin an economicaflefficiert fashion Simila
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approacheare useal within gas marké modes acros the world. Example
include:

A GasPipelire Competitim Modd (GPCM) develope by RBAC Inc
energ industy forecastig systerain the USA.

A Marke Builde from Altos Partnersanothe USbase energ marke
analysicompany.
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B PowerMar k LT

PowerMaL T is adynanmt leas cog mode] which optimise existirg and new
generatio operatio ard new investmergove the periad 2010 to 2050 given
arang of inpu assumptiosiregardig demawl growth incumbehnplart costs
interconnectorsiew developmeincoss ard governmenpolicy setting
(CPRSexpanded RET etc.) PowerMaL T utilises alarge sca¢é commercibLP
solver Powafalk LT solves efficienty providing the solution for asingé long
term scenaao (technologypolicy setting etc.) withn afew minutesThis
mears tha multiple scenad comparisog(for exanple to compae the effed
of differert technolog futures) agpracticawithin asingé se of mode runs
with the full compariso suie availatg quickly.

B.1  Deman d representation

Unlike adetaild simulatio mode) PowerMatL T utilises asampld 50 or 100
point sequentiaepresentatioof demau in ead yearwith ead point
weighte sud tha it provides arealistt representatioof the demaxl
population The samplig utilises atree clusterig proces with aweighte pair
groy centrod distane measure.

Figue Bl showsthefit betwea al point sampld Load Duratian Curwe
(LDC) with an hourl load trace The sampld serig exhibit an extreme}
closfit with the populatio LDC. In thisexamplethe averag sampliig errar
was only 0.36MW (ma 57 MW, min -53MW).

Figure BL  Compariso n of 100 point sample d LDC with hourly trac e (MW)
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Data source: PowerMark LT
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B.2  Supply representation

The suppy siceismodelle at statian level Inputs for ead statian include:
sentout capacity

plannel ard unplannd outag rates

fud costs

therma efficiency

emissia intensity.

To To Do Do o

The modé isnat strictly aleas cog ShortRun MarginhCog (SRMC) model
in tha eat plart isrepresentkby two offer band d one at SRMC ard
anothe a adefinal multiple of SRMC Thisis acrude approximatio of the
comple biddirg behaviouobservd in the NEM ard simulatd within ACIL
T a s mdetaifel PowerMamodel The SRMC offer bard represerst aproxy
forthep | &lave @ contrat cover which ownesare incentivisd to offer to
the marke a its marginhcog of generationThe secondhighe offer bard
reflecs the uncontracte portion of thes t a $outpun 0

B.3  Networ k and new entry

The NEM ismodellel on aregionabass with interconnect@representbas
bidirectionblinkags betwea regiors with definal capacit limitsard linea
(essoppose to quadratic) Ieequations.

PowerMaL T provides an optimd expansio program whid takes into
accouhal generatio costsincludirg carba coss ard construcs new
generatio facilities unde the assumptio of perfe¢ foresigl of future costs.

A rang of new entrarn technologigare availat# for deploymenin eat
region with definel fixed ard variabé costs Fixed coss are in the form of an
annuacharg (specifid in $/kW/year), coverimg capitalfixed O&M ard tax
Variabé coss (specifid in $/MWh), represenfuel, variabé O&M ard carba
costsFor ead technolog constraind may be appliel to constructio limitsin
ary oneyea or in aggregate.

Wherevepossib the modé is calibratd againsthe more detaile PowerMiar
simulatioo modé for theinitid 10-15 yea period.

B.4  Outputs

PowerMaL T provides arange of outpusincluding:

A dispatb ard capacit facta for incumbehgenerators
A new entran plart schedud (timing technolog ard size)
A interconnectoflows (energ flows constraihtimes)
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A marke equilibrium price (efficien dispat price or price requie to justify
new entry)

A unservd energy

A fud use by technolog ard region

A COreemissioareleasgto the atmospherard those capturd ard storel

from CCSplant.
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C The Tasman Globa | model

ACIL T a s meomiutal® generbequilibrium (CGE) modéTasmaGlobhis
apowerfu tool for undertakig econont impad analySat the regionalstate
nationdard globalevel.

There are variows types of econone modes ard modellirg techniquesMary
of the® are basd on partid equilibrium analysitha usualy consides asingé
market Howeverin econont analysidinkags betwea markes and how
the® linkags develp ard chang ove time can be critical TasmaGlobbhas
been developd to mee thisneed.

TasmaGlobhis an analyticktool tha can captue thes linkagson aregional
state nationdard globa scaleTasnmaGlobhkis alargesca¢ computal#
generbequilibritm modeé whicdh is designé to accouhfor al sectos within

an econony ard al economisacrostheworld ACIL Tasma usesthis
modellirg platform to undertak industry project scenan and policy analyses
The modé isabkto analysissusat theindustry globa) nationalstat ard
regionaleves ard to detemine the impacs of variols econoni changson
productionconsumptia ard trace a the macroeconomiard industy levels.

C.1 A dynami ¢ model

TasmaGlobbis amodéd tha estimaterelationshipbetwea variable at
differert pointsin time Thisisin contrasto comparatig statc modelswhich
compae two equilibriuns (ore before apolicy chang ard one following) A
dynami modé sud as TasnraGlobhkis beneficibwhen analysigissus whee
both the timing of ard the adjustmenpath that economiefollow are relevah
in the analysis.

In applicatior of the TasnmaGlobbmode| areferene cag simulatio forms a
0 b u s-asm & 8 & swith whigh $oicompae the resuls of variols
simulationsThereferene cag provides projectiors of growh in the absene
of the changsto be examinedTheimpad of the chang to be examind is
then simulatd ard theresuls interprete as deviatios from the referene
case(Se Figue Cl).

The database

A key advantagiof TasmaGlobhlisthe leve of detal in the databas
underpinnig the model The databasis derivel from the late$ Globd Trade
Analyss Projet (GTAP)databaswhich wasreleasgin 2008 This databasis
afully documentedpublicl availald globd datba® which contairs
complee bilateratradce information transpot ard protectio linkage amory
regiorsfor al GTAP commodities.
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Figure C1 lllustrativ e scenari o analysi s using Tasman Global

A

Evaluation scenario - ——
Economic \/ - _ImIOact of.
indicator J project or policy
(egGDP,
income,
employment,

output, etc) Reference case

2010 2015 2020 2025

Source: ACIL Tasman

The GTAP modé was constructd a the Centefor Globd Trade Analyss at
Purdwe Universiy in the United Stateslt isthe mod up-to-date detaile
databasof itstypein theworld.

TasmaGlobbbuildson the GTAP mo dseduétio structue ard databashby
addirg the following importart features:

dynamis (includirg detailel populatio ard labou marke dynamics)

detaild technolog representatiowithin key industris (sud as electriciy
generatio ard iron and ste¢ production)

disaggregatiof arang of maja commoditisincludirg iron ore, bauxite
aluminaprimay aluminiumbrown coal bladk cod ard LNG

the ability to repatriag labou ard capithincome
adetailéd emissiosaccountig abatemetrframewok
explict representatioof the stats ard territories of Australia

the capacit to explicity represenmultiple regiors within state arnd
territories of Australia

T To To I T> T> I

Nominally the TasmaGlobkdatabasdivides the world econony into 120
regiors (112 internationbregiors plusthe 8state ard territories of Australia)
althoudp in realiyy theregiors are frequenty disaggregaddurther. ACIL
Tasma regulast modes projecs or policies a the statistickdivisian (SD)
leve) as definel by the ABS but finer regionadetal has bean modellel when
warranted.

The TasmaGlobbdatabasal contairs awealh of sectorhdetal currenty

identifyirg up to 70 industris (Tabk C1). The foundatia of thisinformatian
isthe inputoutpu tables tha underpn the databasd he inputoutpu tables
accouhfor the distributon of industy production to satisy industy ard fina
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demanddndusty demandsso-callel intermediat usageare the demand
from ead industy for inputs For exampleelectriciy isan input into the
production of communicationsn othe words the communicatiosindusty
uses electriciy as an intermediainput Find demand arethose mace by
householdgyovernmentsnvestos ard foreignes (expot demand)The®
fina demandsasthe name suggesisepresenthe deman for finished goods
ard servicesTo continte the exampleelectriciy is usel by householdd ther
consumptia of electriciy is afina demand.

Ead sectwo in the econony istypicaly assumeto produ@ one commodity
althoudp in TasmaGlobalhe electricitydieséard iron ard steé sectos are
modellelusijmad t e ¢c mwon dlige 6. Withghis appraachdifferert
known production method are usel to generag ahomogeneasioutpu for
thebt ec gmwn dlge 6 Foiexathpiesléctrioy can be generate
usirg brown coal blak coal petroleumba® load gaspe& load gasnucleay
hydrg geothermabiomasswind, sola or othe renewald basd technologis
d eat of which hawe ther own cog structure.

The othe key featue of the databasistha the cog structue of eat industy
isal® representkin detail Eadh industy purchaseintermediainputs (from
domest ard imported sources) primgfactoss (labour capitallard ard
naturdresources)savel as payimg taxes or receivig subsidies
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Table C1  Sectorsin the Tasman Globa | database
Sector Sector
1 Paddy rice 36 Paper products, publishing
2 Wheat 37 Diesel (incl. nonconventional diesel)
3 Cereal grains nec 38 Other petroleum, coal products
4 Vegetables, fruit, nuts 39 Chemical, rubber, plastic products
5 Oil seeds 40 Iron ore
6 Sugar cane, sugar beef 41 Bauxite
7 Plant- based fibres 42 Mineral products nec
8 Crops nec 43 Ferrous metals
9 Bovine cattle, sheep, goats, horses 44 Alumina
10 Animal products nec 45 Primary aluminium
11 Raw milk 46 Metals nec
12 Wool, silk worm cocoons 47 Metal products
13 Forestry 48 Motor vehicle and parts
14 Fishing 49 Transport equipment nec
15 Brown coal 50 Electronic equipment
16 Black coal 51 Machinery and equipment nec
17 oil 52 Manufactures nec
18 Liquefied natural gas (LNG) 53 Electricity generation
19 Other natural gas 54 Electricity transmission and distribution
20 Minerals nec 55 Gas manufacture, distribution
21 Bovine meat products 56 Water
22 Meat products nec 57 Construction
23 Vegetables oils and fats 58 Trade
24 Dairy products 59 Road transport
25 Processed rice 60 Rail and pipeline transport
26 Sugar 61 Water transport
27 Food products nec 62 Air transport
28 Wine a 63 Transport nec
29 Beer a 64 Communication
30 Spirits and RTDs a 65 Financial services nec
31 Other beverages and tobacco products a 66 Insurance
32 Textiles 67 Business services nec
33 Wearing apparel 68 Recreational and other services
34 Leather products 69 Public Administration, Defence, Education, Health
35 Wood products 70 Dwellings

a A detailed beverage database and model structure covering 52+ alcoholic and non-alcoholic sub-categories and alternative sales channels is also available.
Note: nec = not elsewhere classified
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Detaile d energ y secto r and linkag e to PowerMar k and GasMark

TasmaGlobbcontairs adetaile representatioof the energ sectoy

particulast in relation to the interstag (trace in electriciy ard gas) aah
internationblinkags acrostheregiors represented o allow for more

detaild electriciy secto analysisard to ad in linkagsto bottomup modes
suhasACIL T a s m@adak ard PowerMamodes electriciy generatin
isseparatkfrom transmissio ard distributian in the model In addition the

electriciy secto inthemodd emplogadb t e ¢ fmwon dblge htha ppr o a
separatglidentifies twele differert electriciy generatio technologies:

5. brown cod (with ard withou carban captue ard storage)
blak cod (with ard withou carban captue ard storage)
petroleum

ba® load gas (with ard withou carba captue ard storage)
. pex load gas

10.hydro

11.geothermal

12.nuclear

© 0 N O

13.biomass

14.wind

15.solar

16.othe renewables

To enabé more accurat linking to PowerMathe generatio cog of eadh
technolog isassumeto be equéto ther long run marginacog (LRMC)
while the sals price in ead regian ismatchd to the averagannuadispatt
weighte prices projectel by PowerMia® with ary differene beirg returnel as
an econont rert to electricly generatorsT his representatioenable the
highly detailed markée base projectiors from PowerMato be incorporated as
accuratglas possibé into TasnraGlobal

Factor s of production

Capitalland labou ard naturdresourceare the four primary factoss of
production The capitdstodk in ead region (countly or grop of countries)
accumulatgthroudh investmen(les depreciationynieat period Lard is
usal only in agricultue industris ard isfixed in ead region TasmaGlobk
explicity modes naturdresoure inputs as asecto specift facta of
productian in resoure basé sectos (cod mining oil and gas extractionother
mining foresty ard fishing).
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Populatio n growt h and labou r supply

Populatio growh isan importart determinanof econonme growt through
the suppy of labou ard the demau for fina goods ard servicesPopulatio
growh for the 112 internationbregiors ard for the 8stats ard territories of
Australarepresentdin the TasmaGlobbdatabasis projectel usirg ACIL

T a s mim-hod® demograplsimodel The demograplesimodé projecs how
the populatim in eat region grows ard how age ard gende compositio
changsove timeard isan importart tool for determinig the changsin
regionalabou suppy ard totd populatim ove the projectia period

For eat of the 120 regiorsin TasnraGlobalthe mode projects the changsin
agespecift birth, mortaliyy ard net migration rates by gendefor 101 age
cohors (0-99 ard 100+) The demograplsimodé al® projecs changsin
participatio rates by gende by age for ead region and when combinel with
the age ard gende compositio of the populationendogenougbprojectthe
future suppy of labou in eat region Changsin life expectancare a
function of incone pe persm aswel asassumatechnichprogreson
lowerirg mortality ratesfor agiven incorre (for examplereducig malaria
relatel mortality throudh bette medicineseducationgovernangetc)
Participatia ratesare afunction of life expectancaswel as expectd change
in highe educatia ratesfertility rates ard changsin the work force as ashae
of thetotd population.

Labou suppy is derivel from the combinatio of the projectel regiona
populatia by acge by gende ard the projectel regionaparticipatio rates by
age by genderOver the projection periad labou suppy in mog developé
economisis projectel to grow slowe than totd populatio as aresul of
ageig populatio effects

For the Australia states ard territoriesthe projectel aggregatiabou suppy
from ACIL T a s mdem@graph&modukisusel asthe ba® levd potentia
workforee for the detaild Australia labou marke module which isdescribé
in the next section

The Australia n labou r marke t

TasmaGlobbhas adetaile representatioof the Australia labou marke
which has bean designé to capture:

A differert occupations

changseto participatio rates (or averag hoursworked) deto changs
in red wages

A
A changsto unemploymetrates due to changsin labou demand
A

limited substitutio betweea occupatioaby the firms demandig
labou ard by theindividuas supplyig labour; and
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A limited labou mobility betwea states.

TasmaGlobbrecognisg97 different occupatioawithin Australa d althoudp
the exat numbe of occupatioedependon the aggregatioi he firmswho
hire labou are providel with sorre limited scope to chang betwea thes 97
labou types asthe relative red wag betwea them chamges Similarlythe
individuas supplyiig labou hawe alimited ability to chang@ occupatiosin
responeto the changig relative red wag betweea occupationdg-inally asthe
red wag for agiven occupatia risesin one stae rise relative to othe states
workes are given sorre ability to respol by shifting ther location The modé
producsresuls a the 97 3-digt ANZSQO (Australia New Zealan Standat
Classificatimof Occupations) level.

The labou marke structue of TasnraGlobhisthus designéd to captue the
realiyy of labou markesin Australiawhee suppy ard demaul & the
occupationideve do adjustbut within limits

Labou suppy in TasmaGlobhkis presente as athree stag process:

1. labou makeitsef availatd to the workforae basd on movemergin
thered wag ard the unemploymetrrate

2. labou choossbetwea occupatiorin astat base on relativered
wags within the state; and

3. labou of agiven occupatia choossin whid statto locat base on
movemergin therelative red wage for that occupatio betwea states.

By default TasnaGlobalike al CGE modelsassum&tha markes clear
Thereforeoverall suppy ard demau for different occupatioawill equag (a5
isthe cagin othe markes in the model).

Greenhous e gas emissions

The modé has adetailé greenhousgas emissiosaccountingtradirg ard
abatemeirframewok tha tracks the statis of six anthropogemgigreenhous
gase(namelycarba dioxide methanenitrous oxide HFCs PFGard SF).
Almog al sourceard sectos are represented; emisssdrom agriculturh
residusand landuse chang ard foresty activitiesare not explicity modellel
but can be accountd for in policy analysis

The greenhowsmodellig framewok not only allows accountig of change
in greenhousgas emissiondut alo allows variots policy responsesud as
carban taxes or emissioatradirg to be employd ard assessewithin a
consistenframeworkFor examplethe mode can be usal to measwthe
econont ard emissia impacs of afixed emissioapenaly in singe or
multiple regiors whethe tradirg is allowel or not. Or, it can usel to modé the

C-14



ACIL Tasman

Economics Policy Strategy

Economic significance of Coal Seam Gas in Queensland

emissiospenaly requirel to achiee adesiré cut in emissioabased on
variowstradirg ard taxatim criteria.

Mod el results

TasmaGlobbsolves equatios coverirg industy sals and consumption
privae consumptiopgovernmenconsumptioninvestmenard trade The
modé therefoe produce detailel microecononuiresultssud as:

A output by industry
A employmenby industry; and
A industy imports ard exports.

TasmaGlobbkal® producs afull range of macroeconomiresultsfor eat
Australia ard internationbregion including:

A totd economi output & i.e gros domest produd (GDP), gros stae
produd (GSP) ad grosregion&dprodud (GRP)

tota employment

gros nation&produd (GNP)
privae consumption

public consumption
investmenard savings
imports; and

exports.

T To To To o o I
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D Referenc e Scenario assumptions

As was outlined in secti@nl, themodellingor thisprojectinvolvedthe
developmendf a number of alternative scenarios simulateasiman Global

The Reference or Business As Usual (BAU) Scenario attempts to establish a
scenario where no further CSG development drilling is undertaken in
Queensland and NSW.

ThisChaptediscussearangeof keymacre andmicro-economic
assumptionthatunderliethe Reference Scenario.

D.1.1  Macroeconomic  growth

Projectiongor arangeof keyvariablesinderlighe futuregrowthof
A u s t reeohomyn d asmaGlobalThesancludeassumptionselatingo
projectionf:

A change populatiord includingchanges the numberof peopleof
workingage(15yearold andover)

changes workforceparticipatiorrates
changes theunemploymentate
changes averag@oursworked

growthin labourproductivityd definedhereasthe averageutputper
hourworked.

To o I Do

Thesdadorsunderlighe projectecchangen AustraliarrealGDP for the
scenarioslhe projectionof eachof theseelement$or the Base Casscenario
isdiscusseth thefollowingsections.

It isthesebasecaseprojectionghatform the basidor the otherpolicy
scenarios.

D.1.2  Population growth

Populatiorgrowthis animportantdeterminandf economigrowththrough
the supplyof labourandthe demandor finalgoodsandservicesPopulation
growthfor 114internationategionsandAustraliarepresentesh the Tasman
GlobatlatabasbasbeenprojectedusingACIL T a s mia-hodse
demographimodel.Thedemographimodelprojectshowthe populationn
eachregiongrowsandhowageandgendecompositiorchangesvertime. It
isanimportanttool for determininghe changes regionalaboursupplyand
total populatioroverthe projectionperiod.

For eachof the 120regionsthe demographimodelprojectshe changem
agespecifidbirth, mortalityandnetmigratiorratesby gendefor 101age
cohorts(0-99and100+).Thedemographimodelalsoprojectschangem
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participatiomateshy gendeby agefor eachregionand,whencombinedwith
theageandgendercompositiorof the populationendogenousiygrojectshe
futuresupplyof labourin eachregion Change life expectancgrea
functionof incomeperpersoraswellasassumetechnicaprogres®n
loweringmortalityratesfor agivenincome(for examplereducingnalaria
relatedmortalitythroughbettermedicinesgducationgovernancetc).
Participatiomatesareafunctionof life expectancgswellexpectedhangem
highereducatiomatesfertility ratesandchangem thework forceasashare
of thetotal population.

Forthisanalysighe globalpopulationis projectedo increaseverthe
projectionperiodby 0.83percentayearjncreasinghe globalpopulatiorfrom
around6.7billionin 2008to 8.03billion in 2030 Mostof thisgrowthoccursn
the nextdecadewith theaveragannuabrowthprojectedo be0.95percenta
yearto 2020 fallingto 0.67percentayearhetweer?020and2030.

Theslowingrateof growthis dueto continuingdeclinesn fertility ratesacross
developingountriecoupledwith ageingopulatioreffectsacrossieveloped
economieandsomedevelopingconomiesuchasChina.Forexample,

J a p popudatorbeg@ndecliningn the 2009calendayearwhilethe
populationof the EuropeartJnion overthe periodis atfirst projectedo
increasenoderatelpeforefallingbackto currentlevelsaround2022.

Thetotal Australian population is projected to grow to 31.8 millieB#35
with Queensland reaching 7.6 millidre annuapopulationgrowthrateshy
statearepresenteth FigureD 1. Key factorsunderlyinghe Australian
populatiorprojectionaresummariseth TableD 1.

Figure D1 Reference Scenario projected regional population growth (per
cent, year on year)
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Source: ACIL Tasman projections
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Table D1  Key Australian demographic projections and assumptions, all scenarios

Units 2007-08 2009-10 2014-15 2029-30 2034-35

Australia

Population Million 21.50 22.34 24.53 30.18 31.75
Working age population (aged 15+) Million 17.37 18.12 19.99 24.78 26.27
Workforce Million 11.38 11.90 13.19 15.99 16.78
Average participation rate (people aged 15+) % 65.5 65.7 66.0 64.5 63.9
Life expectancy at birth

i Males Years 79.0 80.1 81.5 84.5 85.4
i Females Years 83.5 84.4 85.5 87.8 88.6
Average fertlity rate f?;:lglr: " 1.88 1.93 1.91 1.90 1.90
Net overseas migration Thousand 277.3 215.6 281.7 152.0 152.0

Note: All years are financial years ending June 30.

Data source: ACIL Tasman

D.1.3  Labour supply

Laboursupplyis derivedrom the combinatiorof the projectedopulatiorby
ageby gendemandthe projectedharticipatiorratesby ageby genderOverthe
projectionperiodlaboursupplyin mostregionss projectedo growmore
slowlythantotal populatiorasa resultof the ageingpopulationTheworking
agepopulationgrowthprojectiondor Australianmegionsusedfor thisanalysis
areshownin FigureD 2 with the projectecaveragannuaparticipatiorrates
presenteth FigureD 3.

Figure D2 Reference Scenario p rojected growth in Au s t r aegionald s
working age population, (per cent, year on year)

8.0
6.0 — —NSW
—Vic.
4.0 Qld
20 eesss SA
— WA
% Tas.
2.0 - NT
— ACT
-4.0 - e AUS

2000 2005 2010 2015 2020 2025 2030 2035

Notes: All years are financial years ending June 30. Working age population is defined as people aged 15+. The effect
of retirement on the available workforce (or labour supply) is captured through the age specific participation rates.

Source: ACIL Tasman projections.
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Figure D3 Reference Scenario p rojected average participation rates by
Australian region

80

—ACT

55 f T T T T T T | e e AUS
2000 2005 2010 2015 2020 2025 2030 2035

Source: Tasman Global projections

D.1.4  Unemployment

In additionto trackingthe availablevorkforcethroughthe change
populationdemographicandparticipatiorrates,Tasma@lobahlsotracks
unemploymemntatesUnemploymenandparticipatiomratesarelargely
interchangeable affectinghe numberof peopleavailabléor workin the
model.Thecomponentareseparateligentifiedto allowabetter
representatioaf thelabourmarketin generalwhenunemploymens high,
increasem labourdemandanlargelybe suppliedy reducinghe
unemploymemntatebut whenunemploymens low, increases labour
demanadwill largelybe metby increasingarticipatiorrategand/or hours
worked) Changes participatioratesn Tasma@lobaaredrivenby changes
in therealwage®fferedby employers.

FigureD4 presentsheassumedustralia widenemploymentatesusedn
thisanalysidNeartermassumptionaretakenfrom the Treasury201112
BudgetPapersvith the unemploymemateacrosustralieassumetb
averagd.5percentby 20145, thentrendingtowardanaveragef 5.0percent
by 201920.
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Figure D4 Reference Scenario Historical and assumed average
unemployment rates
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Note: All years are financial years ending June 30.

Source: ACIL Tasman projections.

D.1.5 Labour productivity growth

Labourproductivityis ameasuref the quantityof goodsandserviceperunit
of timeworked.Growthin labourproductivityis highlyvariableon ayearto
yearasisandis influencedy manydevelopmentis the economyincluding
change# capitaintensityandthe compositiorof the work force?

Overthe past30yeardAustralianabourproductivitygrowthhasaveraged.75
percentayearandl.8percentoverthe past40year$: Neartermlabour
productivitygrowthis basedn projectionf laboursupplyandrealGDP.
Theannualrowthin Australiadabourproductivityisassumetb averagé.6
percentayeairin the Reference ScenaftagureD5).

22 Treasury (2008, ustraliads Low Pollution Fuyture:
www.climatechange.gov.au

23 Treasury. (2010ntergenerational Report 2010: Australia to 2050: fut@ardieitanges.
Commonwealth of Australia.

D-20


http://www.climatechange.gov.au/

- Economic significance of Coal Seam Gas in Queensland

ACIL Tasman

Economics Policy Strategy

Figure D5 Reference Scenario historical and assumed Australian average
labour productivity growth (per cent change, year on year)

5.0 — Annual change

4.0 Decade averagt
3.0 === Assumed long
. A term average
2.0
N
© VN 1R
% I T V

-2.0
1979 1984 1989 1994 1999 2004 2009 2014 2019 2024 2029

Note: All years are financial years ending June 30.
Source: ABS catalogue number 5206.0 and ACIL Tasman projections.

D.1.6  Real economic output growth

In Tasma@Globalthe Reference Scenagmowthin economimutputnationally
(GDP) isbasedn amixtureof historicadataneafstermprojectionsy the
Commonwealtiireasurandmediumlongrun projectionsAustralian
historicalGDP growthto 201011is sourcedrom the ABSnationakccounts,
whilehistoricagrowthfor therestof the Worldis sourcedrom the IMF
World EconomicOutlook.Neartermprojectiondor Australisasawholeare
sourcedrom the latestCommonwealtBudgepapersThe projectiongor the
restof the World (to 2036) aresourcedrom the IMF World Economic
Outlook (November2011). Projectiongor economigrowthpastthesepoints
aredeterminedisingthe previoushdiscussegrojection®f laboursupplyand
labourproductivity The projectedealeconomigrowthusedfor the
Reference Scenario in this analysisisnin FigureD6.
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Figure D6 Reference Scenario Australian real GDP growth, (per cent, year
on year)
8.0
7.0 NSW
6.0 Vic.
5.0 Qld
40 whNMIWA SN e SA
30 — WA
’ Tas.
20 — 7 '/ NT
1o — ) —ACT
% T T T T T T T T T 1 a» e AUS
2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
Note: All years are financial years ending June 30.
Source: ACIL Tasman projections.
Basedn theseeconomigrowthassumptionshelevelof Au st meall i a d s

GDP is projectedo risefrom $140trillion** in 2016011 to$274trillion in
2B435undet he Reference Scenari o, wi t h
$266.6 billion in 20111 to $588.7 billion in 2034

D.1.7  Sectoral efficiency assumptions

The macroeconomiassumptionpresenteth SectiorD.1.1limplyanaverage
annuathangen productivity Assumptionseedio be madeabouttheway
theseproductivitychangearedistributedacrossnputsandacrossndustries.
A rangeof specifiassumptiongreremadewith respecto certaininputsin
certainndustriewvith theremainingroductivitychangesdistributedusingthe
relativesectoraproductivitygrowthratespresenteth Treasury2008).

Morespecifically:

A Theownuseof gasby LNG facilitiesvastakenfrom ACIL Tasman
estimateand are consistent with tBasMarlassumptions in this analysis

A The annual average use of fossil fuels by electricity generation technology
by state and the annual average dispatch weighted price by technology by
state have been taken frBowerMadndPowerMark Ldnd are
consistent with the forecasts in this arsadysoss all scenarios.

A Efficiencie®f certainphysicatransformatioractivitiesveretakento be
fixed (whichin somecasesnaybeanoversimplificationf theunderlying
chemicaprocesses]hesdancludetheamountof bauxiteperunit of

24 Where trillion is defined as 133 per the US nwention. Billion is defined as 1%10
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alumina; alumaperunitof primaryaluminium; irorore perunit of iron

andsteel; andil perunit of petroleunproducts.

A An autonomousgnerg\efficiencyimprovemen{AEEI) of 0.5percentper
yeamwasimposedor all otherenergydemandThisrateis consistentvith

manyotherprojectionexercisemcludingthosecommissionetly the
AGO andDCCEE overthe pastdecader so.

A All remainingoroductivitimprovementsequiredo meetthe assumed
growthin realGDP weresolvedendogenousinddistributedacrossll
(nonspecified) intermediatgutsbasedn therelativé sectoralabour
growthassumptionpresenteth Treasury2008) andeproduceadn Table
D2. Therelativeefficiencyof capitaby sectowasassumetb bethesame
aslabourLandwasassumetb havetwicetherelativeefficiencyof labour
whileall otherintermediategrimarilynon-energygiventhe AEEI
assumption) weessumetb havehalftherelativeproductivity

improvementsomparedo labour.

Table D2  Sectoral labour productivity distribution
Other Rest
Industry Southern ~ SE of
US EU25 China FSU Japan India Canada Australia Indonesia Africa Asia OPEC  world
Coal mining 1 1 1.3 0.5 0.5 15 1 1 14 1 1 1 1
Oil mining 1 1 075 05 0.5 1 1 1 0.75 1 0.75 1 1
Gas mining 1 1 075 05 0.5 1 1 1.4 0.75 1 0.75 1 1
Petroleumand 1 075 05 05 1 1 1.4 0.75 1 0.75 1 1
coal
Electricity 1.25 1 075 05 0.5 0.5 1.25 1.4 0.75 1 0.75 1 1
Mining and 125 1 1 1 15 1 1.25 0.8 1 1 1 1 1
chemicals
Manufacturing = 1.25 1.5 1 1 15 1 1.25 1 1 1 1 1 1
Road transport 15 2 2 1 2 2 15 2 2 2 2 2 2
Waterandair g 75 05 05 1 05 075 1.4 05 1 05 1 1
transport
Crops 075 15 1 1 0.5 0.5 0.75 1 0.75 1 0.5 1 1
Livestock 075 15 1 1 0.5 0.5 0.75 1 0.5 1 0.5 1 1
Fishing and 075 15 1 1 05 05 075 2 0.5 1 0.5 1 1
forestry
Food 1.4 15 1 1 1 1 1.4 1 05 1 0.5 1 1
Services 1 1 0.75 0.75 1 0.75 1 1 0.75 1 0.75 1 1
Data source: Treasury (2008) section B.5.3.
25 InTasmanGlopalas in the Treasury (2008) model

distributed according to a power function. If we, legthe relative distribution across
inputi and industryof the efficency improvememt then it is distributed according to

Q
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