BN ACCESS
= ECONOMICS

Pty Limited

Report 3: State and regional econom
futures report

May 2009

.







Report 3: State and regional economic futures report

V)

This report does not reflect changes
announced bythe Commonwealth on 4 May
2009

éECC)ENSOSMICS The views expressed in these reports do not represketdfficial views of the
e States and Territoriesr of the Council for the Australian Federation






Report 3: State and regional economic futures report

Contents
(€10 TTST= YA i
EXECULIVE SUMIMIATY. ... .uuuuiiiiiiiieiieeeeeeeer e eeeeeeeeeeeaaeaaaaeaaasesaassaaasaasasasnssnsssreraaesssessesseneeereeees i
1 2 7= Tod (o [ {0 11 o PP PPPPRERI 1
0 R Yoo o LT o} {10 (=T o Lo « PR 1
1.2 SOME PreliMINAIIES. . ..cuueiiiiiiiieee e e e e ccec e e e e e e e s et r e e e e e e e e s s s s aasrrrannrereeaaeeeas 2
1.3 Relationship with Other rePOrtS.........cooi i 2
1.4 wSOSyid OKIy3aSa Ay G(GKS.L.2YY2Yy.sSLi.0KQAa.2LRRaAGAZ2Y
1.5  OUtliNE Of thE FEPOIM.....c e e e e e e e 3
2 Economic future without ceordinated global action...............ccccceiiiiiiiii 4
2.1 The environmental impact of climate change.............cceviiiiiiieii e 4
2.2 The potential impacts oOf INACHIAN..............uviiiiiiiiie e 6
2.3 ECONOMIC COStS Of INACHAN........cii it e e e 17
2.4 CoNClUAING COMMENTS.....cciiiiiiiieiiiiiit e ettt e s e et e e e e ibbe e e e e e eeee 19
3 Economic impacts 0f the CPRS ... 20
3.1 Overview of the Commonwealth Treasury modelling............ccccooveveieeeiiininieeennnnnnn, 20
1 J72 S 1o =T o F= T o R ot o < o [= Yo PR 23
3.3 The treatment Of EITES.....coii ittt e e e e e e s s e 24
3.4  Commonwealth Treasury reSUILS......cccceiiiiiiie e e e e e e e e e 26
3.5 Additional detail from AERGEM modelling............ccceeeiiiiiiiiniiiiie e 31
3.6 CPRS no international trade SCENAIIQ..........c.oiiiciiiiiiiiiieiie e e e e 44
4 Opportunities arising fromthe CPRS.........c.iiiiceca, a7
4.2  Broad modelling FESUILS..........uiiii i e e e e e e e e e e e e aeeeeenans 49
e TS 1 Ton (o] = Lo AV T YT USRI 49
4.4  Human caital - professions and sKillS...............ooooiiiiiiei e, 60
4.5  RegioNal PEIrSPECHIVES.....uuiiiiitcc i et e e e ettt e e e e e e e e aaaaaaeeaeeenrnrnnnd 67
4.6  State GOVEINMENT PIANS ... ..oiiiiiiiiiii et eee s 77
5 S (=TT 0 [o L SRR PRRRRSPRIS 87
Charts
Chart 2.1: Estimated economic costs of climate change inaction versus glabglrpsponse;
€110 o = | PR RPP R POPPPRRR 18
Chart 3.1: Australian €miSSIiON PriCe........cuiiiiiiiiii e 22
Chart 3.2: Carbon prices under SCenari@s2l.............ccoeeeeeeiiiiiiiiei e 24
Chart 3.3: Projected impacts on GSP under the GPRE&NArIO.........ceovviiiiieiieeeiiiiiee, 27
Chart 3.4: Projected industry impacts, CPRfaseline scenario at 2025%............cccccceeeeeee. 32

Chart 3.5: Thermal coal production by State, relative to reference case ¢8RS baseline
01T 0= o PP P PP PRPPR PP 35

ECO”NOMICS States and Territoriesr of the Council for the Australian Federation

@ ACCESS The views expressed in these reports do not represketdfficial views of the



Report 3: State and regional economic futures report

Chart 3.6: Cokingoal production by State, relative to reference case leqgl$¥RS baseline
o1 =] o= L o TP PRPP PP 36

Chart 3.7: Aluminium production by State, relative to reference case le¥&aFRRS baseline
ST = o = g o SRR 40

Chart 3.8: Alumina production by State, relative to reference case e @RS baseline
ST = o = g o SRR 41

Chart 3.9: Sectoralneissions abatement, 2050relative to reference case, CPRS 5 baseline
LYo=] o = 1[0 F TP 41

Chart 3.10: Electricity output impacts of the CEBRf&iseline scenarigoutput relative to
reference case ("ifference) in 2020, 2030 and 205Q.........cveiriiieiiiiiiiiieieeeeeeeeee e, 42

Chart 3.11: Electricity sector emissions paths, CPRS 5 baseline and modelled variaticts

Chart 3.12: Decomposition of electricity sector emissions abatement,-2030¢ CPRS

DASElNE SCENANIO........ccc e e e nnneennenneenneeeeeees B
Chart 3.13: Carbon prices under SCENAr@S2L..............cuuriiiiiimiiiiiriiiieereeeeeeeeeeeeaeeaeeaeeeaens 45
Chart 4.1: Electricity generation shares by State and Territory (cuttent).............ccvvve..ee. 51
Chart 4.2: Electricity generation shares by State (20B@RS scenario)...........c..eeeeeeeeeeeenn. Bl
Chart 4.3: Electricity generation shares by State (20BPR® Wy 2 AYIiSNY I GA2y I {1
ESToL = 0 = o ) TP PP PP PR 52

/ KI NI nonY |skatizs grdsd obtpuk.. Q.8....0.2. Lo 66
Tables

Table 2.1: Projected changes to Statiele annual average rainfall, best estimate outcome in a
NO-MITIJALION CASEY......eeiiiieiiiiiei it e e e e s e e e e e e s nnb e e e e e e nneeees 5
Table 2.2: Projected changes to Statiele average rainfall, dry and wet outcomes in a no
MITIJALION CASEX.....eeiiiiiiiie ittt e et e et e e e e s bbb e e e e e e s asb b n e e e e e e s anbbereeeeeaann 5
Table 2.3: Estimated economic costs of climate change inaction versus global policy response
1= 1= | = PP PUPRRRR 18
Table 3.1: Projected enomic impacts under the four emission scenarias...................... 21
Table 3.2: Key features of EITE assistance regime...........cccuuvvvieeeiiiiiieeeee e 25
Table 3.3: Projected stral impacts, CPR® Wo I a4 St A.y.S.Q..L.4... .H.4a.p.030
Table 3.4: Overview of some key sectoral messages from the economic modelling.....33
Table 3.5: Key alumina/aluminium production capacity by State, Australia.................... 37
Table 3.6: Reference case alumina and aluminium capacity additions.......................... 38
Table 3.7: Overview of the aluminium industry in Australia..............ccccuvviiiiiiiiiiieeeeennn.. 38
Table 3.8: Aluminium smelters electriCity SUPPRIY.........uuurumimiiiiiiiee e, 39
Table 3.9: Impacts on GSP and GDP, % change, relative to the reference.case..........45

The views expressed in these reports do not represleabfficial views of th&taes and
Territoriesor of the Council for the Australian Federation



Report 3: State and regional economic futures report

Table 3.10: Impacts on Industry Output, % change, relative to the reference.case....... 46

Table 4.1: Employment for selected industries in Australia, 2007...............cccoeeececnnnnnnd 61
Table 4.2: Projections for a green collar eConomy...............ooooiiiiiieiicciiicnivieeveeeeeeeee 62
Table 4.3: Northern Territory renewable energy initiatives...........ooocvvveeieeininiiiieeeeee e 72
Table 4.4: Summary of opportunities By State............ccvvevieiiiiiie e 77
Figures

Figure 2.1: Potential environmental impacts of a storm surge...........ocooececcnvenvinnnnnnnnne, 8
Figure 2.2: Overview of regional impacts of utigated climate change by 21@0Garnaut
REVIBWL. ...ttt ettt e ettt e e e e e ettt e e e e e e bbbttt e e e e e e e et e e e e e e nannre s 10
Figure 3.1: Location of New South Wales (left) and Queensland (right) coal mining regions as at
2009 34

Figure 4.1: The marginal abatement COSt CUIVE.............uviiiieiiiiiiiiiieee e 47
Figure 4.2: Abatement cost curve for Australia, at 2030..........cccoviiiiiiirieeenniiiieeeeee 48
CAIdzNBE nodoY wSySélofS SySNH& OF LI OA G.A.52
Figure 4.4: Road transport SeCtor fuel USE...........c.eeeiviiiiiiiiiiie e 58

éggﬁl%gl\,/llcs The views expressed in these reports do not represketdfficial views of the
ol e States and Territoriesr of the Council for the Australian Federation






Report 3: State and regional economic futureport

Glossary

ABS Austalian Bureau of Statistics

ACF Australian Conservation Foundation

ACTU Australian Council of Trade Unions

AE Access Economics

AERGEM Access Economics Regional General Equilibrium Model

AGEA Australian Geothermal Energy Association

ATO Australian Taation Office

CAF Council for theAustralian Federation

CCAF Climate Change Action Fund

CCs Carbon Capture and Storage

CEGT Centre for Energy and Greenhouse Technologies, Victoria

CGE Computable General Equilibrium

CQ Carbon Dioxide gas

CONRACE Couwncil of Natural Resource Agency Chief Executives

CPRS Carbon Pollution Reduction Scheme

CPRS Carbon Pollution Reduction Scheme with a 5% emissions reductio
target

CPR85 Carbon Pollution Reduction Scheme with a 15% emissions reducti
target

CSIRO PdzZaGNI EAF QA /2YY2ygSEHtGaK { OASy
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Executive Summary

Responding to thehallenge of climate change is going to require a major change to the way
the Australian economy operates in the future, from the production of goods and services to
the design of cities. Climate change policy nééd to addresadjustment costs in ters of
sectors, regions and skill sets. Overall, these changes may not affect standards of living to a
great extent if the transition is well managed and the opportunities from changes in the
economic structure are taken to cushion these impacts in the tang

Of course, managing the transition will involve considerable challenges as well. This is because
of the high levels of uncertainty. Climate change is surrounded by uncertainty but
encompasses potentially severe consequenc€dimate change resmse policy will also be
subject to a range of uncertainties in terms of:

)f the precise price path for carbon;

Yy global action;

)f technological responses; and

)f the ability and speed of the economy to @arbonise.

Set against this background, this report comstdthe issues of adjustment, restructuring and
potential opportunities in some detail. The aim of the report is to expand on the modelling
analysis undertaken by the Commonwealth Treasury, particularly at the State and industry
levels, and augment thisnalysis with a more detailed consideration of opportunities. This is
done to help policymakers consider issues arising in managing the transition, disase
identify opportunities.

Costs of inaction

There is a significant risk that the costs of inactiarclimate change will outweigh the costs of

policy action to mitigate climate change, particularly in the long run. The long run dimension to

this problem reflects both the increasing costs of climate change over time, and the
corresponding improvemennithe ability of the economy to adjust to carbon pricing in the

long run. This improvement can be facilitated through sufficient time to transform the
SO2y2vyeQa OFLMAGEE &ad201 G2 2yS GKFd Aa tSaa Sy

The costs of climate change are uncérthut have the potential to be quite severe. Sectors

that are reliant on natural resource systems, particularly agriculture, face an uncertain future

in light of climate change. Agricultural production in the Murray Darling Basin is projected to
decreaseas a result of reduced rainfall and increased evaporation. In terms of tourism, climate

change could lead to a loss of attractions, adaptation costsairepand maintenance,
replacement of tourism infrastructure and costs of developing alternative aftrast

ldzZa GNF £ Al Qa KSNARAGI3IS &ardSa &adzOK |a GKS DNBLF
ldzaGNF £ A Qa YIF22NJ LR LMz | GAz2zy OSyuNBa O02dzZ R FI
change in terms of water supply issues, coastal infrastructure threats @ectricity
generation/reliability issues. Health impacts includecreases in disease incidencesd

increases in heatelated deaths. However, the extent to which these outcomes could
eventuate is uncertain and this uncertainty creates considerable ri

égcc)ﬁl%?mcs The vews expressed in these reports do not represent the official views of the j
States and Territoriesr of the Council for the Australian Federation
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The costs of climate change would be expected to differ across regions in Australia, depending
on specific geographical features and industry structure. The nature of the exposure for
individual States and Territories would also be expected to varge@aland and the Northern
Territory would face risks to tourism industries as a result of climatic variations. South
Australia, being the driest State, is vulnerable in terms of water supply issues and agricultural
production. Overall, all regions in Auslia are likely to face some negative impacts as a result

of unmitigated climate change. Some regional industries could benefit as a result of increased
rainfall.

Implications of climate change response policy

The implementation of climate change respengolicy in the form of the Carbon Pollution
Reduction Scheme (CPRS) will encompass significant structural changes. Some sectors and
regions will benefit and grow relative to the no CPRS world, while others will contract. There
will be adjustment costs iterms of sectors, regions, skill sets in the economy, city planning
YR 1 dzaGNIfAlFIQa 20SNItf gte 2F tAFSO

The overall national economic impacts of climate change response policy are driven by the
carbon price. fe carbon priceincreases industrial productin costs and consumer pricésr
emissions intensive produgtsvhich forces producers and consumers to move away from
carbon intensive fossil fuel useto alternatives which are currently more expensive.

In the short to medium term, theseffects will dampen economic activity, resulting in a

decline in the real returns to labour and capital and lov&pss State Produ¢GSP)Access
902y2YA0aQ Y2RSftfAy3a AYRAOFGSa HoKddicion 85t | G A DS
emissions from 2000 levels by 2024Gith similar action overseas, would result in Australian
GrossDomesticProduct (GDPpeing 1.26 lowerthan the reference case by 202 the case

GKSNBE ! dzaldNIfAFQa FOGA2Yy A& dzyAfl GSNIXfX NBLINE:
international enissions permits, this impost could increase to 7%.

In terms of sectoral effects, the implementation of CPRS policy will result in costs in the form
of some highemission sectors having slower output growth, or contraction relative to current
levels of prodiction, as compared to a Amitigation scenario. Modelling by Access Economics
indicates that the sectors most likely to be adversely impacted in terms of growth, relative to a
no-mitigation scenario are:

coalg brown coal, thermal coal and coking produser
aluminium, alumina and bauxite;
electricity;

petroleum and coal products; and

<SS S

iron, steel and metals.

I tAYIGS OKFy3aS NBaLRyaS LRtAOE gAfft Ffaz KI @S
Territories. Economic modelling suggestsmt real GSPRwill be lower in most regions, as

compared to a nemitigation case. The impact of emissions pricing on particular regions is

related to industry composition and export orientation of these regions. Queensland is
expected to experience the greatest impaatsn the CPRS by 2030 due to its heavy reliance

The views expressed in these cgfs do not representhie official views of th&tates and
Territoriesor of the Council for the Australian Federation
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on coal fired electricity, aluminium smelting and strong concentration of exported coal mining
production. Other key regional impacts include:

Y +A00G2NRALF Q& NB t-inténsiv® Sndusrigs nfeana shatAwndllyesiperience
decreased output from these industries.

)/ Victoria, New South Wales and Queensland are all projected to experience similar
patterns in their deviations of CPRS GSP from reference case GSP over the 2010 to 2020
horizon¢ increasing negativiampacts relative to the reference case.

Potential opportunities

Climate change policy will inevitably have impacts on skill sets and the structure of the
economy. There is likely to be a shift of employment away from emissibeissive sectors,
which will experience slowing growth. Ultimately, Australia couldnéfit greatly from
promotion of green jobs and green businesses and the potential growth this can spur.
t20SYyGAlf WINBSyQ aiAftt INBFa AyOfdzRS oO! dza G NI £ )
renewable enegy;

energy efficiency;

sustainable water systems;

green buildings;

sustainable farming and forestry;

green services auditing, accrediting, accounting, banking and trading;

transport- public transport, biefuels, energy efficient cars; and

LSS S S

waste and regcling.

Modelling suggests that thermay beconsiderable opportunities arising from @amissions
trading scheme Simulation results indicate that considerable emissions abatement will be
brought about via fuel switching and structural change, and as sisetement could be
facilitated without commensurate rductions in economic activity. Potential growth
opportunities lie in the following areas:

forestry;
carbon capture and storage technologies;
renewable energies;

the development of energy efficient tecblogies; and

<SS S

bio-fuels and energy efficient vehicles.

éggﬁl%?mcs The vews expressed in these reports do not represent the official views of thejjj
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1 Background

Australia is committed to addressing the global challenge of climate change through domestic
and international action/ SY i NI f (G2 (GKAA&A 202S00A@Bmitheént G KS | dza
to reduce national emissions by &below 2000 levels by 2050.

The introduction of a Carbon Pollution Retlan Scheme (CPRS) in July 204l have an
impact on the Australian economy by changing the relative prices of goods and services and
hence influecing the behaviour of economic agenfBhe impact on the StaseandTerritories

will vary, reflecting differences in their economic structures and regulaad/policy settings.
Access Economics (AEsHzeen engaged by the Council for tAastralianFederation (CAF)
Secretariat toprepare three reports that examine various aspectshaf likely impact of the
CPRS on th&tates and Territories

This third report aims to assess some of the main f@nm issues that will affect the State and
Territory e@nomies as a result of climate change and the policy responses to climate change.
It considers two potential economic development paths extended to 2050:

)f one without ceordinated international action to address climate change; and

)f one that considers a ocordinated policy response that stabilises L£@mission
concentrations in thatmosphere at 550ppm.

Over such an extended period, technology and economies will be subject to considerable
change. Projections of possible development paths can providiilusentext for decisions
needed both to manage the change and to take advantage of opportunities that may arise.
Accordingly, the analysis presented in this report seeks to identify some of the main factors
that may inform decisions relating to areas Buas:

Y regional development;
y' demands on infrastructure;
)/ support for research and development; and

Yy education and skills formation.

1.1 Scope of the report

The reportlooks forward to 2050, to consider what may be the ktegn impact of the CPRS

on the shape ofState, Territory and regional economies. It considers what the effects of

climate change are on key sectors of the economy, and what the economic impact of inaction

might be, commenting on State, Territory and regional impacts where possible. Thissanalys

RNl ga 2y 3ISYySNIf SlidZAf AONAdzY Y2RSft thduged O2 Yy Rdz
modelling capability. It also relies heavily on research conducted for official reviews in

Australia and internationally including the research used to inform the Govéryini Qa4 2 KA G S
Paper, the Garnaut Review and the Stern Review.

In terms of policy action, the report considers the modelling undertaken by the
Commonwealth Treasury as the base, which is augmented by modelling undertaken
specifically for this project. Thesbis of the policy action scenario is GRS scenario which

égcc)ﬁl%?mcs The views expressed in these reports do not represent the official views of 4
States and Territoriesr of the Council for the Australian Federation
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is CQstabilisation at 550ppm. This modelling is undertaken to provide more detail in terms of
State, Territory and regional impacts. In addition, opportunities arising from the trangitian
low carbon economy are also considered in the context of this report.

1.2 Some preliminaries

Unmitigated climate change can pose a threat not only to living standards but ultimately to

l dzZ2 GNF £ A Qa SO2y2YAO aSOdzNA (i & dcononties fake?tiel L2t AO
prospect of adapting to major shifts in the environment which will come at a substantial

economic cost over coming decades. The extent of the adaptation that is needed would be
moderated by effective policy action.

The CPRS is an ecoriompolicy option designed to achieve a set reduction in emissions. It

does this through a market based trading mechanism which encompasses the transfer of
emission permits between emitters. Trading allows emission reductions to be greatest in

those econmic activities where the cost of abatement is lowest. This process will involve the

ANI Rdzl £ GNIYyaF2NXYIGA2Yy 2F GKS -efisdiorszegiRaiogyO | LIA G I f

Given sufficient time, the economic costs of the shift in technology me¢de large. Much of
the existing capital stock would need to be turned over by 2050 and thus, as long as
appropriate incentives are in place, cadffective abatement should be feasible.

Accordingly, at the national level, the lotgym economic cost of (effective) action are
estimated to much less than those associated with inaction. This message is a consistent
theme of all the major reviews that have been conducted in Australia and internationally over
the past decade.

However, the structuralltanges needed to achieve this result can be substantial and there will
be winners and losers along the way. Much of the detail in this report is aimed at assessing
the broad characteristics of those changes.

1.3 Relationship with dher reports

This documenis the third of three reports commissioned by the CAF Secretariat. The first
report examineghe impact of the CPRS on State and Territory economies and fiscal positions
(and is based on the same modelling of tBERS scenario presented in this reportIhe
second report focuses on the sectors (people, industries and regions) that are likely to be most
affected by the introduction of the CPRS.

1.4 wSOSy G OKIFy3aSa Ay (GUKS /2YY2ysSIf K
On 4 May the government announced a number of changes to tiRSQGRat was originally
outlined in the White Paper. The main changes included:

)/ The start date of the CPRS was delayed from 1 July 2010 to 1 July 2011.

)/ A fixed price of permits, $10 per tonne of carbon dioxide, will apply from 1 July 2011 to
1 July 2012.

)/ More generous assistance for emissiatensive tradeexposed sectors (EITE) was
Fyy2dzy OSR dzy RSNJ 6 KS WDf 20 | dn addiSo0eb B af keey . dzF FS1
permitswould be made available fd&ITE activities eligible for @assistance, giving an
effective rate of assistance of almost®%h the first year of the scheme

2 The views expressed in these cgfs do not representhie official views of th&tates and
Territoriesor of the Council for the Australian Federation
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Yy The Governmenalsoallocated up to $200 million to the Climate Change Action Fund in
200910to accelerate the uptake adnergy efficiency before the scheme staiids firms
not receiving EITE assistance.

)f The Government also indicated that an abatement target of up to % @sluction in
emissions from 2000 levels by 2020 would be considered under the right international
circumstances.

In this report, Access Economics has notfagad SR G KS AYLI AOlF GA2Yy A
changes to the CPRS announced on 4 May. In our view, the changes to thHe stieR& o are

not likely to be significant in the long term, although the announced changes would affect the
transition in the shortterm. The prospect of a potentially higher emission abatement target
would be expected to affect the analysis through potentially higher carbon prices, lower
economic activity and a greater structural adjustment over the timeframes considered in this
report.

1.5 Outline of the report

In this report, Chapter 2 summarisé®e literature on the impacts of inaction in regards to
climate change Chapter 3considers the impacts of climate change response policy at the
national, State and Territory leveChapter 4 loks at the opportunities arising in climate
change response.

éggﬁl%gl\,/llcs The views expressed in these reports do not represent the official views of g
Sl States and Territoriesr of the Council for the Australian Federation
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2 Economic futures without cebrdinated global action

The risks of climate change, and therefore the associated costs, are uncertain. Accordingly,

most authoritative analysis of the impacts of diite change has been predicated on risk

principals. Using a risk framework, the sensitivity of economic growth and development to

Ot AYIF(GS OKFIy3aS OFly o6S lFylLfeaSR® ¢KAa Aa GKS FN
report on the costs of unmitigatedioiate change.

This Chapter provides a review of the projected impacts of unmitigated climate change, in a
descriptive sense based largely on a literature review of Australian Government sources, with a
summary of estimates of the economic costs of climetange.¢ KS (G SN Wdzy YAGA I GS
also reflect some form of eordinated global action that still results in some climate change.

2.1 The environmental impact of climate change

Key differences are projected in terms of environmental indicators with aciuah inaction
approaches towards climate change. These are summarised below.

CQ levels andtemperature

)f The Garnaut Review (2008) States ttehperaturehas risen in Australia by 0.9°C since
1910. Furthermore, warming has been unevenly distributed, with greatest warming
occurring in central Australia and high warming in eastern Australia.

Y Under azero mitigationscenario, a 2.3°C rise in temperature above 1990 levels is
predicted by 2050 and a 5.1°C rise in temperature is estimated by 2100 (Garnaut
Revew, 2008).

)f In contrast to this, under th@olicy scenario of CPBICQ stabilisation at 550ppm) a
1.7°C rise in temperature above 1990 levels is estimated by 2050 and 2.0°C rise in
temperature is estimated by 2100 (Garnaut Review, 2008).

y' Temperature chages have flowon effects for rainfall, evaporation, drought/flood
occurrence and water availability for human use.

Rainfall

Yy With global warming, there is likely to be a decrease in rainfall for much of Australia,
particularly the south and east. Howevéhng localised nature of influences on rainfall
will produce considerable regional variation, with some areas expected to experience an
increase in rainfallTable 2.1and Table 2.2show the changes to Statgide annual
average rainfall in a nmitigation scenario relative to 1990.

y' In the mitigation scenarios of 450ppm and 550ppm,G@nual average rainfall changes
to 2030 are minimally different but become more dependent on the mitigation level
later in the century.

4 The views expressed in these cgfs do not representhie official views of th&tates and
Territoriesor of the Council for the Australian Federation
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Table 2.1:Projected changes to Stat@ide amual average rainfall, best estimate outcome in a
no-mitigation case*

‘ NSW Vic. Qld SA WA Tas. NT ACT
2030 ‘ 2.5 13.5 2.4 4.2 4.1 1.4 2.5 2.8
2070 ‘ 9.3 112.9 8.6 115.5 114.9 5.1 719.0 110.3
2100 ‘ 113.7 119.0 112.7 122.8 121.9 7.6 113.3 115.2

* Pacentage change relative to 1990

{ 2 dzNXD S YRediopal rairifall préjections in Australia to 2100 for three climate €a&es R G LINB LI NBR T2 NJ
Garnaut Climate Change Review, CSIRO, Aspendale, Victoria, 2008.

Table 2.2:Projected changes to Stateide average raifall, dry and wet outcomes in a no
mitigation case*

‘ NSW Vic. Qld SA WA Tas. NT ACT
Dry outcome (10th percentile) (a)
2030 ‘ 110.1 18.3 111.5 113.1 112.7 15.2 111.4 18.2
2070 ‘ 137.0 130.3 142.0 148.0 146.5 119.2 141.8 130.1
2100 ‘ 154.6 144.7 161.8 170.8 168.5 128.3 161.6 144.4
Wet outcome (90th percentile) (b)
2030 4.2 0.9 6.0 4.0 4.2 2.6 6.0 2.0
2070 155 34 22.0 14.8 15.5 9.5 22.0 7.4
2100 ‘ 22.8 51 325 21.9 22.8 14.0 32.4 10.9

* Percentage change relative to 1990

(a) There is a 10 peent chancehat the decreasen rainfall will be greater than indicated here.

(b) There is a 10 peent chance that théncreasen rainfall will be greater than indicated here.

{2dz2NOSY /{LwhZ WYwS3IAz2ylf NIAYFI{{ LNPES RilAGRY SLING/LI! NIBIRI NE-2f NU
Garnaut Climate Change review, CSIRO, Aspendale, Victoria, 2008. The methodology for the preparation of these

distributions is described in CSIRO & Bureau of Meteorology, Climate Change in Australia: Technical Report 2007,
CSIRQ\elbourne, 2007.

Other climate variables

y' Studies for the Australia region indicate a likely increase in the proportion of tropical
cyclones reaching the more intense categories, with a possible decrease in the total
number of cyclones with no mitigatiorProjections indicate that the regions of cyclone
genesis and decay on the east coast could shift 200km and 300km southwards,
respectively by 2050 (Abbs et al 2006, Leslie et al 2007).

y' Projects indicate an increase in the intensity and frequency oftbails in the Sydney
basin region with only a-2°C increase in temperature (Leslie et al 2008).

Ecosystems anbiodiversity

YV 2AGK y2 YAGAALGA2YZ 1 dZAGNIfAFQa KAIK Ftdadd
temperature rise, anticipated in about 2030rfeoutheastern Australia, will eliminate
100% of the habitat of the mountain pygmy possum.

)/ The wet tropics of far north Queensland are likely to face high levels of extinction with
unmitigated climate change. It is estimated that a 1°C rise in tempezaaunticipated
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before 2030 with no mitigation, could result in a 50% decrease in the area of highland
rainforests.

2.2 The potential impacts of inaction

The dangers of inaction on climate change have been widely reported in the scientific
community and in themedia. As mentioned, unmitigated climate change is projected to have
an adverse effect on environmental factors such as temperature, rainfall and water availability.
While uncertainty pervades the issue of climate change, adverse changes in environmental
factors are likely to have social costs in terms of human health and living standards, as well
impose costs in terms of lost agricultural production, infrastructure impacts and tourism
industry losses.

2.2.1 Overview

Resourcebasedindustries andcommunities

)f Unmitigated climate change is likely to affect agricultural production through changes in
water availability, water quality and temperatures.

)f Crop production is likely to be affected directly by changes in average rainfall and
temperatures, in distributiorof rainfall during the year, and in rainfall variability.

)f The productivity of livestock industries will be influenced by the changes in quantity and
quality of available pasture, as well as by the effects of temperature increases on
livestock.

)f In an unmitgated case, later in the century, decreasing runoff and increased variation in
runoff are likely to limitthe Murrayp F NI Ay3 . I aAyQa FoAftAGe (2 NB
irrigated agricultural production in the Murray Darling Basin will fall i1y D50 this
loss will increase to 49and by 2100, 9% will be lost due to climate change (Garnaut
Review 2008).

y' A one degree Celsius rise in temperature may lead to a 15% reduction in stream flow in
the Murray-Darling Basin due to factors such as increasegperation (Cai and Cowan
2008).

)/ Climate change will threaten agricultural production through changes in water
availability, water quality, temperatures and threats from pests and diseases. For
example:

~

I For a 23°C temperature increase, pastugeowth will slow by roughly 3% and
the national livestock carrying capacityiivdecrease by approximately 4 Crimp
et al 2002).

A 3°C temperature increase may reduce production from the rdgDarling
Basin by roughly 36 (Garnaut Review 2008).

—f

Tourism andnatural resources

V UYYAGAIFGSR OtAYFGS OKFy3S g2df R I FFSOG ! dzad
the Great Barrier Reef and rainforests of tropical north Queensland, Kakadu, the deserts
of Central Australia, the Ningaloo Reef of Western Australiathedalpine regions of

New South Wales, Victoria and Tasmania. Climate change would lead to loss of
attractions, loss of quality of attractions, costs of adaptation, increased cost of repair,

6 The views expressed in these cgfs do not representhie official views of th&tates and
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maintenance and replacement of tourism infrastructure and insesh cost of
developing alternative attractions.

In a study by HoegBuldberg (2008), 77 Australian tourism regions were assessed for
prospective risk of climate change, with tropical north Queensland, saettt Western
Australia and the Top End in the Nuern Territory the most threatened.

Natural areas particularly at risk include the Wet Tropics and Kakadu wetlands, alpine
areas, and tropical and deegea coral reefs, including the Great Barrier Reghmples
of impacts include the following:

I A 1°C (capared to 1990) increase in temperature is likely to destroy the entire
habitat of the mountain pygmy possum. This temperature increase could also
reduce the upland tropical rainforestd the Wet Tropics by up to 50%.

I A Z;3°C temperature se could leadd the loss of 80%f freshwater wetlands in
Kakadu.

I A Z3°C temperature increase would result in uptoof the Great Barrier Reef
being bleached every year. A greater than 3°C temperature increase would give
rise to catastrghic mortality of coral spees.

I A 5°C increasenay result in a loss of §000%of core hahiat for most native
vertebrates.

Criticalinfrastructure

y

Under a nemitigation case most major population centres across Australia will be
required to supplement their water supply system wighbstantial new water sources
through the 2% Century. Western Australia and South Australia will be the most
severely affected, with development of new water sources for Perth and Adelaide
required now.

More than 80% of Australians live within 50km dfetcoastline. The increased
magnitude of storm events and séevel rise under a nmitigation case is likely to exert
significant pressure on coastal infrastructure through storm damage and localised flash
flooding. In the medium term (203€ 2070) thecost of climate change for coastal
settlements would mainly arise from repair and increased maintenance, -cipaand
emergency response.

ECONOMICS

States and Territoriesr of the Council for the Australian Federation
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Figure 2.1Potential environmental impacts of a storm surge
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Source: Bittock (ed)Climate change: An Australian guide to science and potential imgaefsared for the
Australian Greenhouse Office, Canberra, 2003.

y

Drought has the potential to disrupt electricity generation capacity and affect the
reliability of electricity suppliesReduced water availability affects cdmbd power
stations, which requé& water for cooling, and hydrelectric stations because of low
storage dam levels.

Drought threatens water security. Infrastructure projects to boost water supply will be
costly. For example, to address current water supply problems in ssagh
Queensind, a $1.dillion desalination plant is being constructed as a part of aitign
upgrade to the soutkeast Queensland water grid.

Health

y

For the nemitigation case there will be a large national increase in temperature related
deaths in the second Halof the century, with much of the increase occurring in
Queensland and the Northern Territory.

Australia would also be likely to face health risks from vebtume, foodborne and
water-borne infectious diseases.

Diminished food production and higher ges could result in nutritional consequences
for the population.

International trade

y

y

The supply of Australian imports and demand for Australian exports is likely to be
affected by unmitigated climate change through its effect on the economic activity
leve 2F ! dZAGNI £ A Qa GNIRAY3 LI NIYSNEROD

Climate change could result in a decline in the international demand for Australian
mineral, energy and agricultural exports. Declining coal and mineral prices from
unmitigated climate change would mean a deterioratign i ! dza G NI £ A Q& G SN)Y &
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2.2.2 State and Territory impacts of climate change by 2100 under the no
mitigation caseg Garnaut Review

It is apparent that unmitigated climate change could have potentially severe consequences on
a number of different industriesand not only have economic costs but also social costs. The
impacts are also expected to be different across regions.Gdreaut Review (2008) examines
State and @&rritory impacts of climate change by 2100 under anmitigation case. It is clear

that all regions in Australia will experience some negative effects from not taking mitigation
actions. According to Garnaut (2008), Queensland and the Northern Territory are likely to be
particularly vulnerable to increased temperatures and large increasesripdmture related
deaths. With climate change showing adverse impacts on natural sites such as Kakadu and the
Great Barrier Reef, Queensland and the Northern Territory will particularly feel impacts on
their tourism industries. Garnaut projects that tempéure related deaths will fall in regions

such as Tasmania, the ACT and NSW (which contradicts projections made by the Department
of Climate Change, 2008). However, most Australian regions are projected to experience
strains on water supplies, coastal idtructure and on agricultural production.

éggﬁl%gl\,/llcs The views expressed in these reports do not represent the official views of g
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Figure 2.20verview of regional impacts of unmitigated climate chanlgg 2100¢ Garnaut Review
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Source: Chapter-€limate Change Impacts on Australia, Garnaut Re{2608

2.2.3 Costs of inactiorg Regional

The costs of inactiotowards climate change are further examined below on a regional basis.
The following information and projections were obtained from the Department of Climate

L oqa A
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2.2.3.1 New South Wads
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large population centre clusters on the coastline. New South Wales has strong agricultural and

! http://www.climatechange.gov.au/impacts/costs.html

10 The views expressed in these ogfs do not representhe official views of th&tates and
Territoriesor of the Council for the Australian Federation



Report 3: State and regional economic futures report

tourism industries, which as described above, will be subject &ithpacts of unmitigated
climate change.

In terms of weather events it has been suggested by DCC that hailstorms in Sydney may
become more frequent and more severe, which will have flow on effects to property damage
and insurance losses. With a doubliofgthe preindustrial concentration of greenhouse gases
over coming decades, and increased and more variable coastal rainfall, New South Wales could
also experience more flooding.

Inland, changes in annughinfall and higherevaporation could lead tdess river runoffs in
catchments by 203. This could affect the runoticross the Murray Darling Basin, which is
projected to decrease by 1P5%from historical levels by 2050.

Flowing on, gricultural production wouldbe at risk in New South Wales witlnmitigated
climate change, due to a projected increase in drought frequency of 40% by 2070 (DCC, 2008).
According to the DC@pmparing production under climate change relative to 'what would
otherwise have been', and assuming no mitigation, farm outpoinfwheat could decline by
11.8% by 2050; sheep by 132 beef by 34 and dairy by 1B% Importantly, the CQ®
sequestration benefits expected to be delivered by the forestry industry could be offset by a
decline in rainfall, more bushfires and increaseevalence of pest problems.

In termsof coastal region impactshe DCC reports that more than 200,000 buildings along the
{GFr3SQa 02 ad HeXbriseladd infrilatibno A sdevelirde ofidiéd centimetre
could push the Narrabeen coastlineack by 110 metres and cause local damage of
$230million (DCC, 2008).

Infrastructureimpacts for New South Wales relate to the increased prevalence of droughts
and the consequent disruption to electricity generation capacity and electricity supply
reliabiity, as was the case in South East Queensland in 2007 as a result of drought. Increased
energy demand would result from an increase in temperatures, particularly peak energy
demand from air conditioning units. Increased storm events would lead to anaisederisk to
coastal infrastructure.

Human health impactsy New South Wales relate to the number of healated deaths. DCC
suggests that the annual average number of days over 35 degrees Celsius in Sydney could rise
from three to a range of four to sen by 2030. This could cause a jump in annual-hedated

deaths in the elderly from 176 toetween717-1,312 by 2050.

The strong tourismindustry in New South Wales could be impacted by unmitigated climate
change. Rising temperatures and increased evafmn can lead to an increase bushfires,

and this could affect areas such as the Greater Blue Mountains World Heritage Area. The
impacts of the 2003 bushfires on the tourist potential of the New South Wales Snowy
Mountains were serious, with many bushiks and other popular tourist attractions in that
areathreatened or destroyed

GxSNE | A3KE (2 G9EGNBYSE FANBwbKRGA(NEC, RS8R & O2 dz
and this would affecspecies diversity ithe area. The DCC reports that the spedeersity of

alpine flora and fauna in the Australian Alps is also highly vulnerable to climate change

impacts.

égcc)ﬁl%?mcs The views expressed in these reports do not represent the official views ofq 1
States and Territoriesr of the Council for the Australian Federation



Report 3: State and regional economic futures report

By 2020, a 1:@0% reduction in snow cover is projected by the DR¥duced snow cover in the
Australian Alps area could have ramificationstf@ $550 million per annum ski industry due

to a reduced duration ski season. Diminished snow cover and a shortened ski season could
cost the industry $225 million. In order to protect against such impacts, companies such as
Snowy Hydro have been developisophisticated cloud seeding trials. The aim is to maintain
annual runoff from the Alps, with obvious side benefits for the snow tourism industry in terms
of snow cover.

2.2.3.2 Victoria

Victoria has the highest population density of all regionih the smallest mainlandState
area. The impacts of unmitigated climate change across Victoria are likely to be varied due to
the diversiy of different types of areas.

Temperatures are expectetb increase in Victoria. More hot days, less cold nights and
consequent ioreased evaporation rates could cause an increase in bush fires, less snowfall in
alpine areas and more frequent/severe droughftie DCC projects an increase in droughts by
up to 40% by 2070 isouthreast Australialt also projects a declin@ Victorias annual average
rainfall by up to 2%

An increased frequency and severity eftreme weather eventsuch as flooding could put
Victorian infrastructure such as power, water, transport, communications, buildings and
settlements at greater risklVith increased bushfire risk, it is projected that the number of fire
danger days could increase-38% by 2020 and 2035% by 2050.

According to the DCCpmparing production under climate change relative to 'what would

otherwise be', and assuming no mitigation adaptatior>s + A OG 2 NA | Qa ¢ KSIF (0 LINEZF
be 9.6% lower by 2030 and 13.4% lower by 2050. Sheep industry production would be
expected to decline by 7.1% by 2030 and dairy production by 4.6%. The DCC also projects a

19% decline in regional agricultugaofits from the lower Murray irrigation sector.

Human healthramifications for Victoria relate to heaelated deaths as well as the potential
spread of vectoborne, waterborne and fooeborne diseases to the south. An increase in the
number of days ouwe35 degrees Celsius is expected to increase annual heat related deaths in
the elderly in Melbourne from 289 to between 98318 by 2050 (DCC, 2008).

In terms ofcoastal regionsmore than 80,000 coastal buildings and infrastructure are at risk

from projeded sea level rises, floods and erosion due to climate change, according to the DCC.
Enhancement of water suppigfrastructurecould lead to a doubling of the price of water and

a cost of $4.9 billion for Melbourne (DCC, 2008). A decrease in rainfallaoff would be a

threat for urban water supplies by increasing demand. This would be due to population growth

and climate related reductions in water supply. It is projected that urban water supply could

be reduced by 7 to 35%. Increased prevalence otigind would have the ability to disrupt
+AOG2NAI Qa St SOGNROAGE 3ISYSNIriGAzy OFLIOAGE YR

Tourismimpacts for Victoria relate primarily to its alpine regions which will be impacted by the
shorter, drier winters resulting ém unmitigated climate change. Reduced snow cover,
increased pests and increased bushfire risk are all factors that will have ramifications for the
tourism industry. It is projected by the DCC that snow cover will decrease-#§%y 2020
which will sigificantly affect alpine tourismBiodiversityin alpine regions is likely to be
impacted due to the existence of species such as the Mountain Pygmy Possum which are

12 The views expressed in these cgfs do not representhie official views of th&tates and
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adapted to high elevation and cold environments. DCC projects th&t delgrees Celsiusse
in sea temperature would cause a local extinction of up to d%arine macro invertebrate
species in Victoria.

2.2.3.3  Queensland

Due to its strong tourism and agricultural industries, and coastal developments, Queensland is
vulnerable to many adverse impacof unmitigated climate change. Queensland houses
World Heritage areas such as the Great Barrier Reef and Wet Tropics Rainforest.

v dzS Sy & tohstaIR&@dnsre vulnerable to sea level rises and floods from unmitigated
climate change, due to the exestce of highly developed and populated coastal areas such as
the Gold Coast. In terms of coastal impacts, DCC (2008) reports that Queensland is at the
greatest rik of all Australian States anderfitories, and has 250,000 vulnerable coastal
buildings. Itis projected that a doubling of atmospheric £gncentrations could potentially
increase the flood level of aifi-100 year flood in Cairns by 0.4m (DCC, 2008).

Unmitigated climate change is likely b@ave human health impacis Queensland. According

to DCC an increase in the number of days above 35 degrees Celsius from the current 1 per year
to 21 per year by 2070 could occur, and this could spur an increase in heat related deaths. It is
projected that annual heat related deaths in the elderly coulé fiy ten times in Brisbane
(DCC, 2008). Dengue fever, which is currently a problem for the far north region, could be
spread as far south as Brisbane, due to unmitigated climate change.

Droughts in Queensland are expected to become more frequent, anavithisave impacts on
water supply andthe electricity sector. The number of droughts in eastern Australia is
projected to increase by up to 40% by 2070. As with other regions, increased droughts could
affect electricity generatiogapacity and affect theeliability of electricity supplies.

The soutkheast Queensland region vallnerable to water supplympacts due to effects from
droughts. In particular, the fast annual population increase and consequent growing water
demand could present a number of piems.

vdzSSyatl yRQa | IR eedekxpdsiNio trising yeRpz@turésBand extreme
weather events from unmitigated climate change. In particular, more intense tropical cyclones
in Queensland are likely, and these will have ramifications of ptpmirmage and agriculture
losses (DCC, 2008).

vdzSSyatl yRQa is BkepNd Be WulnkrgbR dizde ioNsBojected adverse effects on
sites such as the Great Barrier Reef and the Wet Tropics World Heritage area. It is reported
that coral bleaching islready occurring in the Great Barrier Reef and future temperature
increases are likely to exacerbate such damage. It is reported by the DCC that a three degrees
Celsius rise in temperature is projected to result in up t&®7 the Great Barrier Reef bajn
bleached per year. A larger temperature increase could cause a serious increase in the
mortality of coral species (DCC, 2008). Furthermore, a one degree Celsius rise in temperature
could decrease the Wet Tropics upland rainforests by half. Up @&l vertebrates found

only in the Wet Tropics could be lost in 50 to 100 years.

2.2.3.4 South Australia
L 8AY3 (KS yIGA2YQa RNRASAG {dFd8% {2dziK ! d&Ad NI £ .
climate change.
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{ 2 dzi K ! dmridullifak pkodu@t®dn isa vulnerable sector. In fact, the DCC reports a
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years.According to the DC@omparing production under climate change relative to 'what

would otherwise have beén and assuming no mitigationvheat output from farming

compared to a mitigation option could decrease by 2213/ 2050, sheep farming output by

11.74 and dairy output by 11%d { 2dzi K ! dzZaG NI f Al Qa GAYSINRGAY 3
due to reduced rainfihand water availability.

In terms of the impacts on coastal zones, IN& LJ22 NIi SR (K G cn>Xnnn o6dzA f RA
coast are at risk (DCC, 2008). An already subsiding coastline across the Lefevre Peninsula and
Barker Inlet is likely to exacerbattee impacts of rising sea levels.

Heat related deaths are projected to result from an increase in the average number of very hot
days in Adelaide to 226 by 2030. Annual elderly heat related deaths could increase from 200

to 482664 by 2050 (DCC, 2008).March 2008, Adelaide experienced 15 consecutive days of
above 35 degrees Celsius temperatures and 13 days of 37.8 degrees or above, setting a new
record for any Australian capital city. It is apparent that future heat related human health
impacts coulde particularly severe for South Australia.

Increases in extreme weather events such as droughts will have ramifications for South
| dza G NihfraskrictOrd, in terms of electricity generation capacity and electricity supply
reliability. There will &lo be increased energy demand, particularly peak demand, due to
increased temperatures.

Water supply isa crucial issue for South Australia, in terms of the effects of unmitigated
climate change, particularly due to its location at the end of the Murraslilly system. DCC
suggests that the current water supply crisis in the MubBarling will worsen with
unmitigated climate change. Adelaide relies on the Basin in terms of its agricultural industries,
its domestic water supply and 9®of the water for mamfacturing. As such, the ramifications

of impacts on the Murrayparling could be particularly severe for South Australia.

2.2.35 Western Australia

Western Australia is the largest Australian State with the majority of its population living along
coastal zones it are particularly vulnerable to climate change.

In terms ofweather events DCC projects that, with current climate trends, droughts in south
western Western Australia could increase by@ty 2070.

Coastal zones withoastal housing and infrastructukeill be at risk from unmitigated climate
change, with more than 94,000 buildings reported to be at risk from projected rises in sea
levels, erosion and flooding (DCC 2008).

According to DCC, impacts of unmitigated climate change on Welstezd (i NJ friupfya ¢ G S
are already apparent. A decline in mean rainfall in seuéist Western Australia from the late

1960s hasleadto a %R SOt AyS Ay RIY AyFi26ad LyFf26a TN
water supply have decreased considerably over the pastdeaades (DCC, 2008).

In terms ofagricultural and fishery industri@&s 2 SAGSNY ! dZaAGNI t Al Q& bonn
western rock lobster fishery contributes Zf the total value of Australian fisheries. Warming
ocean temperatures and changes in ocean auiseas a result of unmitigated climate change
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are likely to affect this fishery. Western Australian regional centres dependent on agriculture

are likely to be adversely impacted due to falling yields from increased temperatures and

livestock heat stress.KIS 5/ / LINRP2SOGa GKIFGEZ O2YLI NARYy3I LINE
20KSNBAAS 0SSYyQ |yR |aadzvyAyd y2 YAGAILGAZ2YS 2}
13.%£%by 2050, sheep farming output by 1362and beef cattle farming by 34

A DCC projected increa# the annual average number of days above 35 degrees Celsius from
28 days to 3&7 days by 2070 would haveuman healthimpacts. DCC projects that the
number of annual heat related deaths in Perth could rise from 294 to 112548 by 2050. As

well as his, increased temperatures and rainfall variation could spur the intensity of food and
water-borne disease.

Increases in extreme weather events such as droughts will have ramifications for Western
I dz& ( Nihfrskrdctrd, in terms of electricity genation capacity and electricity supply
reliability. There will also be increased energy demand due to increased temperatures.
Damage to coastal infrastructure such as ports, harbours, airports and sewer infrastructure
could be potentially significant due tocreased storm events from climate change.

2.2.3.6 Tasmania

The impacts of unmitigated climate change on Tasmania are likely to be varied across the
State.

The DCC reports that most areas in Tasmania area are likely to experience moderately
increased temperattes with associated evaporatiofRainfall impactswill be varied across
regions; with the projection that nmitigation will lead to an increase in rainfall ofl7%in

the west and central areas and a decrease%fif8the north-east by the year 2040, raive to

today (DCC, 2008). The average number of cold days (below zero degrees Celsius) in
Launceston is projected to decrease from 35 te3D6days per annum.

¢CHavYlyal Qa widd valietable td ifugddtian and erosion from sea level rises an

storm surges that could result from climate change. It is reported by the DCC that &eef 20
CFravYlyAlrQa O2FaildtAyS gAftt 0S @dAf ySNIo6fS (G2 GKS:
be affected within the next 5200 years.

¢ I & Yl WdridulQral ndustries will be at risk from climate change; however some
industries, such as wingrowing could benefit from increased temperatures and potentially
rainfall. Comparing production to what would have otherwise been, and assuming no
mitigation dairy output is projected to decrease by 12bby 2050 (DCC)Aguaculture m
Tasmania could be affected by unmitigated climate change due to increased sea surface
temperatures presenting challenges for the production of emater species such as Atlantic
salmon

LYLJ Ol a 2 ytoudsini@ddstry villreage to impacts on the natural environment and

G2 ¢l avYlyAl Q& ¢ Ay BodikeysiBy dzikal\N® te affectéd Yoy yhinitigatad
climate change, particularly alpine environments and coastal systéihe densely forested
Southwest region and alpine environments are included in the Tasmanian Wilderness World
Heritage Area. Increased temperatures will diminish alpine regions and also affect habitat
availability for species. Snow cover is projectedi¢arease by 1@40%by 2030 and this could
cause significant population declines and ecosystem losses in alpine communities (DCC).
Marine biodiversity in Tasmania is also likely to be affected, with warming sea surface

égcc)ﬁl%?mcs The views expressed in these reports do not represent the official views of4 g
States and Territoriesr of the Council for the Australian Federation



Report 3: State and regional economic futures report

temperatures having effects on thestiibution of species with flovon ecosystem effects. It is
reported that waters off the east coast of Tasmania recorded an increase in temperature of
more than one degree Celsius since the 1940s and that there have been noticeable changes in
the distribution of thirty six marine fish species (DCC, 2008).

2.2.3.7  Northern Territory

The NorthernTerritoryis the least populousf the State and Territorielsut faces threats from
climate changeparticularlyin terms of its remote and indigenous settlements. Tirezritory is
divided into two distinct climate zones, thus the effects of climate change will vary across
zones. The Top End zone, which includes Darwin, has a tropical, high humidity climate with wet
and dry seasons. The central, desert centre region includies 8prings and Uluru National
Park and has a serarid environment with little rain during the hottest months. Itdtated

that the Territoryis already experiencing the effects of increased average temperatures.

Although little change in annual rainfaé expected in the Northeriterritory, the Top End
region is likely to become hotter and wetter with unmitigated climate change while the Centre
is likely to become hotter and drier. This will lead to an increase in inteoiswteather events
such as aylones. The Centre could experience more frequent and severe droughts and
increased bushfire risk.

Temperature pojections indicate thatlimate change could cause an increase in the annual
number of days in Darwin over 35 degrees Celsius from 11-808%y 2070. This could have
ramifications for biodiversity, critical habitats, tourism and fq@CC, 2008)

The Australian Bureau of Agricultural and Resource Economics (ABARE) has predicted that
climate change will impact Australia in terms of decliniggailtural productivity and output,

as well as having global impacts on other countries and their production. Taken together, the
relative declines mean that Australia, as a whole, will be one of the most adversely affected
regions in terms of its agritture production and export$This conclusion may not necessarily
translate directly to the Northern Territory situation, as the effects of climate change will vary
across Australia, and further research will be required to determine the impacts of elimat
OKIFy3aS 2y GKS b¢Qa | ANKNOdA G4dzZNBE aSOod 2 N

A preliminary assessment undertaken by ABARE on the vulnerabilities of different production
regions to climate change scenarios has indicated that broader scale (northern) production
systems will be less likely e affected than annual cropping (southern) systems as a result of
climate changé.

The Northern Territor@ & (i 2irdidkyaisylikely to be impacted due to the number of
popular tourist destinations in the area such as the Kakadu National Park. Cliheaigec
impacts would be on the tourism industry as well as on the communities that rely on it. An
increase in average temperatures of 2 to 3 degrees Celsius could lead to a loss of 80% of the
freshwater wetlands in Kakadu (DCC, 2008).

> Gunaskera, D. et al. Australian Bureau of Agricultural and Resource Economics (ABARE) (20070 Australia

Commodities. Volume 14. No. 4. December quarter 2007. pp:6857Climate Change Impacts on Australian
Agriculture.Available from: http://www.abareconomics.com/publications_html/ac/ac_07/al_dec.pdf

® ABARE (in pressreliminary National Assessmerftthe Vulnerability of Australian Agricultural Industries and

Regions to Climate Chang&BARE Report for the Climate Change in Agriculture and Natural Resource
Management Subcommittee. Heyhoe, E. et al. October 2008.

16 The views expressed in these cgfs do not representhie official views of th&tates and
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The BCC States that sea level risof 1 metre by 2100 due to unmitigated climate change
could place coastal houses and infrastructure under threat. In the Northern Territoisy,
estimated that around00 coastal buildings and harbour and port facilities are at risk from
such rises.

DCC projects that the number of days above 35 degrees Celsius will rise in the Northern
Territory leading to impacts ohuman health Increased temperatures and rainfall variation

are likely to increase the intensity of food and water borneedses. As well as this, it is
projected that annual heat related deaths in the elderly could rise from 2 b2%7by the year

2050.

2.23.8 ACT

With unmitigated climate change, the ACT could be subject to rigmperatures and an

increased frequency of weath@ventssuch as intense rainfall, droughts and bushfires. DCC
projects that by 2070, the annual number of days over 35 degrees Celsius in the ACT could rise
from the current 5 days to 25 days. The increased risk of bushfires due to increased
temperaturesis reflected through a projected 9A Yy ONB I &S 2F G OSNE KA IKE
danger days by 2050.

In terms ofimpacts on water supplythe ACT will be particularly vulnerable to reduced rainfall
and runoff, increased evaporation and increased drougbidience from unmitigated climate
change. The ACT currently faces water stress, with inflows to catchment areas decreésing 63
from 2001 to 2008 (DCC, 2008). It is projected by the DCC that, by 208ha@é&ase in water
demand will eventuate as a resuwt higher temperatures, but this will coincide with a%0
decrease in runoff to dams in the ACT. Water storage capacity would need to be increased,;
however this would lead to increases in the price of water for domestic and industrial usage.

¢ KS lagicufudal industryand productivity is likely to be affected with changes in
temperature and water availability. In particular, the Canberra wines region may be affected.

In terms ofhuman healthimpacts, with an increase in very hot days, the numbetloésses

and heat related deaths in the ACT could more than double. The current annual heat related
deaths in the elderly in the ACT is 14. It is projected that this could increased® B 2050

as a result of unmitigated climate change (DCC, 2008hdkease in the incidence of vector
borne, waterborne and fooeborne diseases due to increased temperatures could put
increased pressure on medical and hospital services in the ACT.

2.3 Economic costs of inaction

Garnaut and other analysts, using integratetinjate and economic) modelling frameworks,
have undertaken to estimate the economic costs of inaction.

According to Garnaut, the Australian economy will continue to grow with unmitigated climate
change, but at a lower annual rate than in a world in whitimospheric C®levels are
constrained at 550pm (equivalent to the CPIR®Policy adopted in Australia and other
countries), with reduced adverse effects of climate change. The implication of the modelling is
therefore that the costs of inaction will outwgh those of actionTable 2.3, although this
effect is realised only after 2050. According to the Stern Review:

Only a small portion of the cost of climate change between now and 2050 can be
realistically avoided, because of inertia in the climate system.

éggﬁl%?mcs The views expressed in these reports do not represent the official views of;
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This analysis is contingent on global action to constrain atmosphetide@€)s rather than
unilateral action by Australig to achieve such action will significantly reduce the economic
impacts of a CPRS on Australia. If Australia undertook a CPR8twithitar action overseas,
the economic costs of the CPRS would outweigh the costs of inaction.

Table 2.3:Estimated economic costs of climate change inaction versus global policy response

Australia
Average annual growth rates 2012-20 2021-50 2051-2100
Unmitigated climate change (GNP) 21 1.7 2.0
Unmitigated climate change (GDF) 2.7 1.7 20
Stabilisation to 550 ppm backstop
technology (GNP) 19 1.6 21
Stabilisation to 550 ppm backstop
technology (GDP) 25 1.7 2.1
Stabilisation to 450 ppm backstop
technology (GNP) 18 1.6 22
Stabilisation to 450 ppm backstop
technology (GDP) 2.5 1.6 21

Source: Garnaut Review

The Stern Review, by focusing on longerm horizons (out to 2200) provides a more
compelling case for action on climate change, with substantial reductions in GDP per capita as
a result of climate change modelled (Chart 2.1). The Stern Review took a risk management
approach to the modelling foclimate change impacts, with a broad range of potential
outcomes modelled. It is clear from the Stern modelling that the economic impacts of climate
change become increasingly serious after 2050.

Chart 2.1: Estimated economic costs of climate change inaction verglobal policy response

Global
2000 2050 2100 2150 2200
o -
-
8.
g
oL
5 -
E Baseline Climate, market impacts + risk of catastrophea
E -25 4 High Climate, market impacts + risk of catastrophe
F and — High Climate, market impacts + risk of catastrophe +
non-market impacts
35 4
40 -

Source: Stern Review
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2.4 Concluding comments

The impacts of climate change are subject to uncertainty and this creates significant risk.
According to the Garnaut Review, there is potential for severe environmental impaatte/ith
translate into economic impacts for affected regions and sectors. Increasecb@€entrations

in the atmosphere have been linked with changed weather patterns such as increased or
decreased rainfall and increased variability in weather conditibmghe case of Australia,
reduced rainfall and increased temperatures are projected for much of the continent, with
increased storm frequency and intensity on the coastlines. The flow on effects of such changes
relate to:

)/ Increased uncertainty and poteati reduced output for industries such as agriculture
that rely on the natural resource base;

)f Environmental degradation in inland river systems as a result of reduced inflows and
increased evaporation;
I Water supply sources will likely need to be augmentesfjuiring additional
infrastructure
Y Environmentbased tourism industries stand to be impacted
I According to research undertaken in 20@8pical north Queensland, soutlest

Western Australia and the Top End in the Northern Territory are the most
vulnerable

éggﬁl%gl\,/llcs The views expressed in these reports do not represent the official views of; g
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3 Economic impacts of the CPRS

This Chapter provides an overview of the economic impacts of the CPRS at a National and
State and Territory level. The analysis concentrates on areas where potential challenges are
likely to be faced through the structuratipustment process that will inevitably arise, given the
effort required to decarbonise the economy.

Ideally, detailed results from th€ommonwealthTreasury modelling would be used as the
basis for this analysis. Unfortunately, detailed modelling tesmére not made available. As a
result, Access Economics has replicated@emonwealthTreasury modelling, to the extent
possible, using ARGEM. ARGEM is an thouse general equilibrium model. It is a recursive
dynamic, multiregion, multtcommodty general equilibrium modelling framework. The model
can be characterised as having a global economic structure similar to that of GTEM, and the
State and Territory detail similar to that of the MonalgtMRF model.

Of course, it has not been possible teplicate entirely the Commonwealth Treasury
modelling. Apart from differences in underlying data, model structure and modeoafeim
operation, a key issue hdseen the lack of detail in the reporting by tHt@ommonwealth
Treasury at the State and Ternijolevel. There are very few results that are reported across
scenarios for State and Territories (the main exception being GSP). Other results such as
industry output, exports, investment and the like are not reported in a systematic and
transparent maner.

Throughout the Chapter we compare, where possible, these results with those produced by
the Commonwealth Treasugnd comment on potential differences.

3.1 Overview ofthe Commonwealth Treasurgnodelling

The Government has committed to reduce Auskrdl Q&4 SYAaadAiz2%anda®» o06SG6SS
below 2000 levels by the end of 2020, depending on global actiBnonomic modelling
undertaken by the Commonwealth Treaswgsreleased orthe 30" of October, 2008

Four policy scenariosvere modelled byThe Commnowealth Treasury They eacltassumed

strong coordinated global action to reduce greenhouse gas emissions and stabilise
atmospheric concentrations at 48b0 parts per million (ppm) G@. Two scenarios;

Garnaut-10 and Garnaut25 ¢ assume a fully funaihal international emissions trading
a0KSYS: O2@SNARAy3 [I|ff SYrAaaazy az2dzaNOSa yR |ff
reduction targets in these scenarios are:

Y 10%below 2000 levels by 2020 and®®elow by 2050, consistent with stabilisation at
around 550 ppm C&e in 2100 (Garnautl0); and

)/ 25%below 2000 levels by 2020 and%®®elow by 2050, consistent with stabilisation at
around 450 ppm Cg&e shortly after 2100, after an initial overshoot during which
concentrations exceed 450 ppm £©(Garnati-25).

The other two scenariog CPRS5 and CPR45 ¢ model more closely the design features of
the ETS Green Paper. The CPRS scenarios begin in 2010 and centre on two trajectories:

20 The views expressed in these cgfs do not representhie official views of th&tates and
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5% below 2000 levels by 2020 and%®elow by 2050, with stabilisatioat 550 ppm
CQ-e around 2100 (CPRy; and

15% below 2000 levels by 2020 and%melow by 2050, with stabilisation at 510 ppm
CQ-e around 2100 (CPR®).

¢KS /tw{ 3OSyl NR#Z&AIBERAUZNBINRI OKdAZIAAAYISNY I GA2Y L
develged countries acting first and developing countries joining over time.

Table 3.1:Projected economic impacts under the four emission scenarios

Reference CPRS -5 CPRS -15 Garnaut -10 Garnaut -25

Current levels — at 2008
Actual emissions, Mt CO,-e 583 583 583 583 583
GMF per capita, $'000/person 50.4 504 504 50.4 50.4

Commencement — at 2010 or 2013
Emission price, real, $ftCOQ-e rfa 20 28 24 43

Medium term - at 2020

Emission allocation, change from 2000 level, per cent n/a 5 15 10 25
Actual emissions, Mt CO,-e 774 585 529 608 505
Emission price, real, $tC0,-e nfa 35 50 35 60
GNP change from reference, per cent n/a -1.3 1.7 15 -2.0
GNP per capita, $'000/person 55.9 552 549 55.0 547
GDPR change from reference, per cent n/a -14 1.5 -14 -1.6
Emission-intensity of gross output, kg CO,-e/3 0.5 04 0.3 0.4 03

Long term - at 2050

Emission allocation, change from 2000 level, per cent nfa 60 B0 -80 -a0
Actual emissions, Mt CO,-e 1030 420 297 425 171
Emission price, real, $1C0,-2 nfa 15 158 114 197
GNP change from reference, per cent n/a 51 6.0 54 -6.7
GNP per capita, $'000/person 83.7 79.4 78.7 791 78.0
GDP change from reference, per cent n/a AT 40 a7 KB
Emission-intensity of gross output, kg CO5-2/F 0.3 041 041 04 04

Overall impact, 2010-2050
Real GNP per capita, average annual growth, per cent 10 19 14 14 14

Real GOP per capita, average annual growth, per cent 1.4 1.3 1.3 1.3 12

Mote: All Australian dollars, 2005 prices. Actual emissions and emission allocations differ due to permit banking and international
permit trade.

Source: Treasury estimates from MMBE

Source: Commonwealth Treasury

All scenarios point to Australia achieving substantial emission reductions with relatiaely
NBERdzOGA2ya Ay SO2y2YAO 3ANRBGGKD ! dZAGNI EAlF QA ad
emissions economy is such that:

Large reductions in emissions do not require reductions in economic activity
because the economy restructures in response to thesstom price. Demand
shifts from emissiointensive products such as coal, aluminium, beef and road
transport towards loweemission products such as renewable energy, wood

ECONOMICS States and Territoriesr of the Council for the Australian Federation

Pty Limited

ACCESS The views expressed in these reports do not represent the official views ofyq



Report 3: State and regional economic futures report

products, chicken and rail transport. The emission intensity of production falls, so
that, for example, the metals processing sector produces more iron and steel per
unit of emissions. Production methods switch to less emigasiensive
technologies and processes, such as electricity generation moving from
conventional fossil fuel techlomies to renewable sources and carbon capture and
storage (Commonwealth Treasury 2008b, Summary report, p. 17).

More stringent global stabilisation targets result in higher permit prices and somewhat higher
aggregate economic costs. Stabilisation at 550 CPRS5) requires an initial emission price

of A$23/tCQ@-e in 2010 in nominal terms (A$20 in 2005 dollars). The starting price%s 40
higher (A$28 in 2005 dollars) to achieve 510ppm (GRRS Chart 3.1shows the domestic
carbon prices trajectoriesrowhich theCommonwealth Treasumyodelling results are based.

Chart 3.1:Australian emission prie

$20051tCO,-e $20051C0, -2
r - < 5 250
200 - 4 200
1680 | 4 150
100 4 100
50 + 4 50
[
D 1 1 1 1 1 1 1 O
2010 2015 2020 2025 2030 2035 2040 2045 2050
CPRS -5 CPRS -15 —— (Garnaut -10 Garnaut -25

Note: Prices are in 2005 Australian dollars.
Source: Treasury estimates from MMRF.

Source: Commonwealth Treasury

l dzZaGNF £ Al Qa SYAaaraz2y LINROS Sljdzafta GKS 3Iftz2o0lf L
global price imssumed to be set efficientifhe Commonwealth Treasuiyl & dza SR | Wl 2GS
Nbz SQ (2 O02yadNHzOG | 3Ft20lFf Syraairzya LI GKgl @
and GCubed). Under this approach, emission prices (in global currency terms) rise
exponentially at a real rate of% per year (the assumed real interest rate) on different

emission price paths consistent with the stabilisation goal. It is not clear from the description

provided in theCommonwealth Treasurjocumentation whether the perimh price paths have

been imposed exogenously on the global models or not and if so what other changes have

been made in the models to compensate.

All sectors reduce emissions relative to the reference scenario in all policy scenarios. The
electricity geneation sector provides the largesthare of emission reductions, dligh
electricity sector emissions do not fall significantly, relative to current levels, until the mid
2030s, when expanded technology options become available. Until that point Austigis re
heavily on low cost global permits to meet its emission reduction targetsCbnemonwealth

The views expressed in these ogfs do not representtie official views of th&tates and
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TheCommonwealth Treasunmyodelling also reports alorg SNY RSOt Ay S Ay | dza i NI
0N} RS RdzS LINAYOALItte& (2 f 248 Nbodrdef dHistintuSYIl yR T
results in lower national i®YS FyR | RSOftAYS Ay 1 dzAGNIEAIQ
Commonwealth Treasugnalysis.

3.2 Scenarios considered

Two mainclimate changescenari® have been modelled for this repoffhe scenariosare
based onCommonwealth Treasurmodelling of the proposed Caon Pollution Reduction
Scheme with a emissiongarget of Bobelow 2000 emissions by the year BOZPRS).

The first scenario modelled assumes the CPRSnissions targets are met through a
combination of cutting domestic emissions and purchasing i@téonal carbon permits,
20KSNBAAS 1y2ey +ta (GKS WolraStAaAySQ aoOSylINA2O®

The second scenario did not allow for international trade in carbon permits so that all
emissions reductions in Australian are achieved through changes in domestic emissions, mainly
through reduced energy consumption.

Ly az2Y$S Lil o0Saxz ! 00Saa 9
Commonwealth Treasufya 26y Y2 RSt Ay

3.2.1 CPRS baseline scenario

The first scenario was developed to closely representGoennonwealth Treasurynodelling

of the CPRS over the period to 2030. The main objective of this modelling was to ensure that
the key macro results from AERGEM are essentially the same as @mnmonwealth Treasury
modelling. This is critical for the fisagabdelling outlined in Report 1. To achieve this, the
following Commonwealth Treasumgsults were fed into ARGEM over the projection period:

1. international carbon prices,
2.  expected impacts on GSP, and
3. likely changes in electricity prices.

To allow the mdel to solve while inputting these usually model determined outcomes, a
number of energy efficiency variables in the model had to be made endogenous. The model
determined outcomes for these energy efficiency terms are similar in magnitude to energy
efficiency assumptions used in ti@ommonwealth Treasumpodelling. The differences in the
energy efficiency outcomes are the result of differences in the models us€dimynonwealth
Treasuryand AERGEM.

Chart 3.2shows the carbon price path, and shows the @§acts, for this scenario as well as
the nointernationaltrade scenario, which is discussed in the next section.

The final step in the modelling of the CRRS W dnfeind€ional i N RSQ &AO0SYyI NA2 ¢
implement an assistance package for emissions iitensade exposed industries (E§J.EThe
assistance for EITEs was set up to cover the same set of industries asContineonwealth
Treasurymodelling, whichwas/i G KS Ay RdzZzaGNE FaaradalyO0S aoOKSYS :
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White Paper. It was assumedathother nations that are implementing similar targets also
employ the same assistance program. The EITE scheme was then phased out over the period
2021 to 2030.

Chart 3.2:Carbon pices underscenariosl ¢ 2
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Note: Prices are in 2005 Australian dollars.
Source: Treasury estimates from MMRF.

3.3 The treatment of EITES

A major ETS design issue fomny industriesis the definition and treatment of emissien
intensive, tradeexposed industries. A summary of the key features of the EITE assistance
regime is provided ifable 3.2

Based on current data and the proposed design, the Government now asfintiaat there

could be as many as 40 activities in the economy eligible for EITE assistance. However, only a
fAYAGSR aSi 2F [OGAQGAGASAE Ay 1 dzZadNItAFQ& YAYSN
assistance under the proposed ETS.

Among the sctors identified as likely to be eligible for EITE assistance are: aluminign (90

initial assistance); and alumina refining, some moetallic mineral product manufacturing and

some nonferrous metals smelting (80@initial assistance). Neither coal nogiy’ 2 NB X | dza ( NJ €
two largest mineral export industries, are viewed as eligible for any free permit allocation,
especially given strong revenue growth in recent years.

¢KS D2OSNYYSyliQa 6KAGS LI LISNI KFa &az2dzarksi G2 | RR
Refinements to the green paper design include:

)/ an extension of EITE assistance to activities at a lower level of emissions intensity;

Yy a choice of metric for assessing emissions intensity (either revenue or-aadiezl
based)
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Yy a modified (slower) rateof reduction in rates of EITE assistance based on a carbon
productivity contribution of 1.8oper annum; and

)f a higher quantum of EITE assistance (arourtd&0permitsc including agriculture) with
an expectation that this could rise to around%m 2020.

Among the key beneficiaries of the white paper modifications to the EITE regime are oil
refining and LNG production, both likely to be eligible for assistance dtacié.

Table 3.2:Key features of EITE assistance regime

Source: Department of Climate Change

éggeNSOSMICS The views expressed in these reports do not represent the official views ofyg
e States and Territoriesr of the Council for the Australian Federation



