Climate Change Mitigation Scenarios
Chapter 2: Global projections

Chapter 2: Global projections
Global projections are presented across a range of alternative scenarios with and without international action to reduce carbon emissions. They provide international context for the domestic modelling and the assessment of detailed impacts on Australia’s economy and its emissions pathway in a low‑emissions world. 

Different countries may achieve their carbon reduction trajectories through a range of different policies—regulation, subsidies, carbon taxes and emissions trading schemes. Furthermore, abatement costs differ across countries, reflecting their different economic structures and abatement opportunities. The modelling estimates the carbon price equivalent that would produce sufficient global abatement to achieve the stated environmental outcomes. It assumes that by 2021 there is coordinated world action with a harmonised international carbon price. 

The projections show that, in those scenarios with international action, the global economy continues to grow while at the same time cutting emissions in line with stated environmental outcomes.  Stronger environmental outcomes result in higher projections for international carbon prices.  This produces larger effects on global economic production relative to baseline, and faster uptake of low‑emissions technologies, with implications for international trade in energy commodities. 
2.1 Baseline
All global scenarios are built from a baseline without mitigation action. Living standards, measured by gross world product (GWP) per person, are projected to more than double by 2050 compared to current levels in the baseline (Au‑Yeung et al 2013) and global emissions are projected to be around 81 per cent higher in 2050 than they are now. 
 
	Chart 2.1: Baseline gross world product and global emissions

	GWP per person
	Global emissions
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Note: GWP per person is based on 2005 Purchasing Power Parity (PPP) weights. Both charts show baseline values. The baseline is a scenario in which no mitigation occurs. For more information on the baseline see Appendix A.

Source: Estimates from GTEM.
The geographical structure of the global economy, as measured by regional shares of GWP, is projected to shift from developed regions to developing regions, in particular towards Asia. As a result, the share of emissions from developing regions is projected to grow.
	Chart 2.2: Baseline regional shares of gross world product and global emissions 

	Gross world product
	Global emissions
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Source: Estimates from GTEM.

2.2 Global action scenarios
Two global action scenarios are modelled. The medium global action scenario projects world action to stabilise greenhouse gas concentration levels at around 550 parts per million carbon dioxide equivalent (ppm CO2‑e) by 2100. The ambitious global action scenario projects world action sufficient to limit the probability of a 2 degree Celsius temperature increase above pre‑industrial levels to 50 per cent, consistent with returning concentration levels to 450ppm beyond 2100.
Chart 2.3: Atmospheric concentration pathways
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Source: Estimates from GTEM and MAGICC.
International action in both global scenarios from 2013 to 2020 is modelled such that regions act either unilaterally or as a bloc to meet their pledges under the Cancun Agreement to reduce or limit emissions by 2020. During this period, regional impacts differ depending on the cost of abatement to meet these pledges and on modelling assumptions about opportunities for permit trade between regions.
· Australia and the EU meet their 2020 pledges through current announced policy (including emissions trading schemes and limited use of international units, such as Certified Emission Reduction units from the United Nations’ Clean Development Mechanism).

· The USA and Canada meet their targets through domestic action alone, as neither country has indicated an intention to meet their pledges through internationally‑sourced abatement. 
· OPEC is modelled as not acting before 2020 because only one member, which accounts for a small share of this region’s total emissions, has a 2020 target.
 
· All other regions are modelled as achieving their respective national pledges with a common carbon price.
 Within this group, some developing countries provide permits to developed regions, as well as to the EU and Australia, which acts as a proxy for international permit trade, such as through the Clean Development Mechanism. 
· Where countries’ Cancun pledges span a range (such as Australia’s pledge to reduce emissions by between 5 and 25 per cent below 2000 levels by 2020) the low‑end pledge is assumed in the medium global action scenario and the high‑end pledge is assumed in the ambitious global action scenario.
International action in both global scenarios is modelled for 2021 and beyond with a harmonised international carbon price. The world price follows a Hotelling path—which assumes a steady rate of growth in carbon prices over time. The price grows at 4 per cent real per year, consistent with the rate used in previous modelling (Australian Government 2008, 2011). Agriculture is assumed to be uncovered until after 2030.
Table 2.2: Summary of global action scenario assumptions

	Medium global action scenario
	Ambitious global action scenario

	Consistent with the long‑term concentration of greenhouse gases stabilising at around 550 ppm CO2‑e.
	Consistent with a 50 per cent chance of limiting temperature increase to 2 degrees Celsius above pre‑industrial levels and long‑term concentration of greenhouse gases stabilising at around 450 ppm CO2‑e.

	Incorporates the low‑end pledges for 2020 emissions under the Cancun Agreement, including Australia’s unconditional 5 per cent target, until 2020.
	Incorporates the high‑end pledges under the Cancun Agreement, including Australia’s conditional 25 per cent target, until 2020. 

	For 2021 and beyond, there is a harmonised international carbon price and all regions are assumed to trade on the basis of targets that assume proportional action to Australia’s 80 per cent emissions reduction target by 2050.


	For 2021 and beyond, all regions face the same carbon price. 



	Used as an input to the central policy and low price scenarios in the domestic modelling.
	Used as an input to the high price scenario in the domestic modelling.


Note: Where a whole region is treated as not having a pledge (such as OPEC), the 2020 allocation is set equal to baseline emissions. Where a region includes a number of countries with 2020 pledges, regional allocations have been estimated, weighted by countries’ shares of total regional emissions in 2005, with those countries in the region without pledges receiving allocations equal to baseline emissions. See Appendix A for more detail of regional allocations.
2.3 Global results

2.3.1 Carbon prices

The modelling shows that the harmonised international carbon price in 2021 for the ambitious global action scenario is more than double that of the medium global action scenario, $76 compared to $32 (measured in 2012 US dollars). 
Chart 2.4: International carbon prices
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Source: Estimates from GTEM.

The 2021 carbon prices are similar to previous modelling (Australian Government 2008, 2011), with the ambitious global action scenario around $2 higher, and the medium global action scenario around $4 lower (measured in 2012 US dollars).  Compared to the previous modelling, lower global growth in the baseline scenario has reduced international carbon prices, while some offsetting effects result from revised global warming potentials from certain greenhouse gases. In addition, the projected international carbon prices have been affected by revisions to the scientific calculations translating annual emissions into atmospheric concentrations over time, as well as changes to the GTEM database.

	Box 2.2: International carbon price projections
The projected carbon prices in the current modelling are in the range of projections published in comparable international studies, such as those by the Organisation for Economic Cooperation and Development (OECD) and the Energy Modelling Forum (EMF). Direct comparisons are not straightforward due to differences in model structures and input assumptions, such as macroeconomic and model parameter values, database vintages, and other model aggregations. 
Table 2.3: Comparison of carbon price projections
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Note: IEA prices presented here are assumptions used in the World Energy Outlook 2012. GTEM prices at 2020 are 2021 prices deflated by the real rate of 4 per cent.
Source: Estimates from GTEM, de Mooij et al (2012), IEA (2012a), IPCC (2007d), Clarke et al (2009) and OECD (2012).


	


2.3.2 Economic growth
Under both global action scenarios, the world economy continues to grow while reducing emissions. In the medium global action scenario, GWP per person is projected to be more than double current levels by 2050, with average annual growth around 2.0 per cent to 2050 compared to 2.1 per cent in the baseline. GWP per person is also projected to be more than double current levels by 2050 in the ambitious global action scenario, with average annual growth around 1.9 per cent to 2050.
Table 2.4: Global headline indicators
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Notes: (a) The baseline concentration in 2012 is different because abatement from existing policies is removed. 
GWP is based on 2005 PPP weights.

Source: Estimates from GTEM.

The broad sectoral trends in global economic activity continue while emissions are reduced. The services sector continues to comprise a growing share of the global economy, and agriculture and energy‑intensive industries continue to comprise declining shares. 
Carbon pricing drives a shift from the production of emissions‑intensive goods towards low‑emissions goods, combined with a general decline in the emissions intensity of production across all sectors.

These global results do not take into account the economic impacts of climate change itself. As a consequence, the results do not represent the net costs or benefits of action. 
Chart 2.5: Gross world product per person
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Note: GWP per person is based on 2005 PPP weights. 
Source: Estimates from GTEM.

Table 2.5: Shares of global emissions, mitigation, population and gross world product in 2050

Per cent of global total

[image: image10.emf]Population GWP (a)Emissions(b) Medium Global ActionAmbitious Global Action

United States 4 15 10 11 12

European Union (25) 5 12 6 6 6

China 15 26 34 39 35

Former Soviet Union 3 3 4 5 6

Japan 1 3 1 1 1

India 17 13 10 10 9

Canada 0 1 1 1 1

Indonesia 3 3 3 3 3

South Africa 1 1 1 1 1

Other South and East Asia 6 5 3 4 4

OPEC 4 3 5 4 5

Rest of world 40 14 21 14 15

Mitigation(c)


Note: (a) GWP is from the baseline. (b) Emissions are from the baseline. (c) Mitigation shares are calculated based on emissions reduction from the baseline for each region.
Source: Estimates from GTEM.
Each region’s projected share of mitigation reflects its share of emissions in the baseline and the availability of low cost abatement opportunities. For example, China has relatively more low cost abatement opportunities than others, but also strong gross domestic product (GDP) growth in the baseline scenario, accompanied by increasing emissions, leading to its large share of global mitigation in both international action scenarios. 
2.3.3 Emissions reductions

Various global emissions pathways can achieve a given stabilisation outcome. Alternative pathways achieve different allocations of mitigation effort over time, with implications for economic costs, intergenerational equity and flexibility in managing emissions budgets and stabilisation outcomes in light of future information. The pathways modelled here are consistent with an assumed steady rate of growth in carbon prices over time.
Chart 2.6: Global emissions

[image: image11.emf]0

20

40

60

80

100

0

20

40

60

80

100

2010 2015 2020 2025 2030 2035 2040 2045 2050

Baseline Medium global action Ambitious global action

Gt CO

2

-e

Gt 

CO

2

-e


Note: The shifts reflect timing of different mitigation actions and coverage of agriculture. The shift at 2021 reflects coordinated world action with a harmonised international carbon price; and the shift in 2031 reflects the expansion of global mitigation policy to agriculture emissions.
Source: Estimates from GTEM.
The sharp change in modelled emissions in the first year of harmonised international carbon prices reflects the design of GTEM. The model assumes capital and labour move freely between industries. When carbon is priced, emissions fall immediately as capital and labour move to less emissions‑intensive industries. Electricity generators, land transport providers and producers of iron and steel can also switch to other sources of fuel and methods of production. Other firms switch to lower emissions‑intensive sources of intermediate inputs. In practice, the pace of change would be more gradual, as new investments are made when capital is retired, and workers are re‑trained and find jobs in other sectors. Furthermore, GTEM does not model forward‑looking behaviour. Hence mitigation occurs in the model when there is a carbon price in place. In practice, mitigation actions could occur earlier and more smoothly, as forward‑looking firms respond to anticipated or announced future policy.
Reducing emissions from fossil fuel combustion accounts for most of the mitigation effort to 2050. Forestry sinks across most regions also provide substantial mitigation through carbon sequestration. 

In the long term, reductions in methane and nitrous oxide emissions contribute less to global mitigation than reductions in CO2 emissions. Agriculture—which is a major source of both methane and nitrous oxide emissions—is assumed to be uncovered until after 2030. As a share of global emissions, methane increases from 16 per cent now to between 19 and 24 per cent in 2050 and nitrous oxide increases from 6 per cent to between 10 and 14 per cent in 2050 in the medium global action and the ambitious global action scenarios, respectively. The higher shares of methane and nitrous oxide in the ambitious global action scenario reflect more cost‑effective abatement opportunities for CO2 emissions resulting from higher carbon prices. Global emissions of the other gases (sulphur hexafluoride, hydrofluorocarbons and perfluorocarbons) are largely eliminated through changes to industrial processes by 2050, and are projected to comprise around one per cent of global emissions in both action scenarios at that time.

Chart 2.7: Global emissions reductions by gas

Medium global action scenario
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Note: HGWP refers to high global warming potential gases: sulphur hexafluoride, hydrofluorocarbons and perfluorocarbons.
Source: Estimates from GTEM.

2.3.4 Sectoral analysis

In the global action scenarios, global demand for most commodities and services continues to grow. While growth in the output of some sectors slows, most emissions reductions come from changes in production processes and adoption of low‑emissions technologies. 
Between the two scenarios, time profiles of growth for some emissions‑intensive sectors can be very different due to the assumptions about technological options. Higher carbon prices in the ambitious global action scenario drive faster switching to low‑emissions technologies in electricity and land transport, and improvements in production processes reduce activity emissions in agriculture and manufacturing. With switching to low‑emissions technologies, the electricity sector grows more in the ambitious global action scenario than in the medium global action scenario to 2050. As the carbon price rises and the electricity sector reduces its emissions, it becomes cost‑effective for sectors like transport and industrial processes to connect to the electricity grid rather than directly consume gas, oil and other fuels.
For those sectors where no technological switching options are assumed, abatement results only from the flow through of higher carbon prices to production costs, thus reducing output more in the ambitious global action scenario than in the medium global action scenario. 
Chart 2.8: Changes in sectoral output from current levels
2030
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Source: Estimates from GTEM
Global demand for coal 
While all broad sectors—electricity, transport, agriculture, energy intensive, mining and other—continue to grow from current levels, the effects on individual industries within these sectors vary. For coal and gas, within the broad mining sector, global production is significantly lower in the international action scenarios than in the baseline. Higher carbon prices reduce the demand for these emissions‑intensive goods as consumers substitute towards lower emissions‑intensive sources of energy. 
The production of coal is affected more than gas, as coal is more emissions‑intensive. However, as the uptake of carbon capture and storage (CCS) technology increases towards 2050, coal production stabilises. As CCS becomes available, global coal output is projected to return by 2050 to above the current level in the medium global action scenario, and to around 15 per cent below the current level in the ambitious global action scenario. 
Chart 2.9: Global coal output
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Source: Estimates from GTEM.
Australia’s competitiveness in global trade

Mitigation action increases the cost of producing emissions‑intensive goods throughout the world compared to the baseline. If production in a certain sector is relatively less emissions‑intensive in one country than in others, its global competiveness improves which, in turn, results in a higher share of world trade.

Under global carbon pricing in 2021 and beyond, Australia’s share of global trade in coal increases due to the relatively lower emissions intensity in this sector. This partially offsets the lower global demand for coal, compared to the baseline, across the board. Australia’s share of global exports of all commodities in value terms increases over the simulation period.
Sensitivity analysis of these results to changes in certain assumptions is included at the end of this chapter. 
Chart 2.10:  Australia’s share of global trade for selected exports
Medium global action scenario
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Note: Bars show the percentage point increase from current levels in Australia’s share of the global export market for each sector. The small decrease in Australia’s coal export share in 2020 from its current levels in the medium global action scenario reflects relative regional impacts prior to the transition to a harmonised international carbon price in 2021. Other mining does not include oil and gas.
Source: Estimates from GTEM. 
Sectoral emissions

In most economies, the majority of emissions come from energy consumption and production. Energy emissions are reduced through a range of adjustments. Consumers and producers can change their consumption and production decisions to lower the energy intensity of production in the economy. Energy production itself can transition to low‑emissions sources. Technology options like drying of coal or CCS reduce emissions from fossil fuels. 

In developing economies, emissions from agriculture, and land use, land‑use change and forestry (LULUCF) play a relatively larger role. Low‑emissions options in agriculture are less extensive than in the energy sector, but include fertiliser application methods, animal management practices and animal diets. As the agriculture sector is assumed not to be subject to emissions pricing until after 2030, there is less incentive to implement these changes, so they play a less important role in reducing emissions. Reducing deforestation and increasing reafforestation play a large role in lowering LULUCF emissions.

Table 2.6: Global emissions by sector

Change from baseline
[image: image19.emf]Medium global Ambitious global
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2020

Electricity 16 -13 -17

Transport 6 -15 -16

Agriculture 8 0 0

Energy-intensive(a) 14 -16 -18

Mining 5 -31 -35

Land use, land-use change and forestry 4 -33 -71

Other(b) 8 -13 -16

Total 61 -15 -19

2030

Electricity 21 -36 -58

Transport 7 -25 -35

Agriculture 9 -1 -1

Energy-intensive(a) 19 -29 -41

Mining 6 -56 -72

Land use, land-use change and forestry 2 -214 -300

Other(b) 9 -31 -46

Total 73 -35 -52

2050

Electricity 26 -71 -86

Transport 9 -40 -59

Agriculture 10 -28 -43

Energy-intensive(a) 25 -52 -64

Mining 6 -73 -84

Land use, land-use change and forestry 2 -308 -380

Other(b) 12 -59 -72

Total 89 -61 -77


Notes: (a) Energy‑intensive manufacturing includes petroleum and coal; iron and steel; non‑ferrous metals; chemicals, rubbers and plastics; and non‑metallic minerals. (b) Includes all other GTEM industries, excluding emissions resulting from private consumption of petroleum and coal products, which are included in the transport sector emissions.
Source: Estimates from GTEM.

Chart 2.11: Global emissions reductions by sector

Medium global action scenario
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Source: Estimates from GTEM.

Electricity

The electricity generation sector is a major source of global emissions and it provides the largest source of abatement. At present, around 25 per cent of emissions come from electricity generation and around 62 per cent of electricity generation comes from coal and gas. Initially, pricing carbon leads to a decrease in the demand for electricity. However, as electricity decarbonises, users substitute towards electricity from other energy sources in the transport and direct combustion sectors. As a result, by 2050, electricity demand is higher than in the baseline—15 per cent higher in the medium global action scenario and 32 per cent higher in the ambitious global action scenario.

In all scenarios, fossil fuels’ share of electricity generation falls consistently, with the fall more pronounced under the ambitious action scenario because of higher carbon prices. The reduction in fossil fuels is initially taken up by renewables (particularly wind, solar and nuclear power), from which there are no direct emissions. 
Renewable technologies are projected to make up between 25 and 35 per cent of the global electricity sector in 2050 in the medium global action and the ambitious global action scenario, respectively, compared to only 15 per cent in the baseline. Within renewables, there is also a change in composition of the technology mix over time as the capacity limits of hydro and wind technologies are reached. 
	Chart 2.12: Global electricity sector technology shares

	Medium global action scenario
	Ambitious global action scenario
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Source: Estimates from GTEM.

Renewables account for a larger share of electricity generation in the ambitious global action scenario as the abatement task is greater and higher carbon prices drive a further switch from fossil fuels. 
Later in the period, CCS technologies for coal and gas play a role.  From 2030, the technology is deployed rapidly and makes up around 35 per cent of electricity generation in 2050 in both global action scenarios. In GTEM, CCS is assumed to provide an emissions-reduction potential from coal and gas generated electricity of up to 90 per cent. Sensitivity analysis at the end of this chapter explores the effects were CCS to prove commercially unviable. 
Chart 2.13: Global renewable electricity generation shares

Medium global action scenario
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Source: Estimates from GTEM.

Transport
Within transport, the greatest reduction in emissions intensity is achieved in road, rail and pipeline transport. In these sectors, abatement is driven by substitution of production technologies, such as through the uptake of hybrids and electric/hydrogen vehicles. The modelling assumes there is not similar technology switching available for the water and air transport sectors and, as such, these sectors have very limited mitigation options. Consequently, the emissions from water and air transport increase over time in both action scenarios. Transport emissions as a whole decline as abatement in the land transport sectors outweighs increased emissions from the air and water transport sectors.
Chart 2.14: Global transport technology shares

Medium global action scenario
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Source: Estimates from GTEM.

Land use, land‑use change and forestry (LULUCF)
Pricing carbon reduces deforestation rates in the action scenarios, and stimulates large‑scale reafforestation. Land use, land‑use change and forestry provide a cumulative net global sink of between 56 and 127 Gt CO2‑e from 2012 to 2050 in the two global action scenarios respectively, which is subtracted from the total emissions from other sectors. ‘Other South and East Asia’ and the USA contribute the largest forest sinks in both global action scenarios. 

Other

Agriculture is assumed not to be covered by global carbon prices until after 2030 and its emissions continue to grow until that time. The emissions intensity of production improves over time, but output grows strongly as living standards in developing economies rise, and consumers shift towards emissions‑intensive livestock products.

In both the resource processing and other emissions‑intensive manufacturing sectors, emissions decline by around 15 per cent relative to the baseline in 2020, and by between 50 and 70 per cent in 2050 in both global action scenarios.

Sensitivity analysis

Sensitivity analysis explores the impacts of limiting access to particular technologies for electricity generation, alternative assumptions about the pace of technological change and greater ambition to limit temperature increases.
If CCS proved commercially unviable or construction of additional nuclear capacity were halted, carbon prices would need to be higher to achieve the same environmental outcome, resulting in larger reductions in GWP compared to baseline levels. The lack of one particular technological option for generation would result in greater uptake of other renewables, albeit at higher overall production cost, resulting in higher electricity prices and a lower overall level of electricity generation. 
On the other hand, faster rates of ‘learning‑by‑doing’—improvements in the productivity of labour and capital as global cumulative production grows—in the electricity and transport sectors would allow environmental outcomes to be achieved with lower carbon prices and smaller reductions in GWP compared to baseline levels. Total output of electricity and transport would increase, compared to both the medium and ambitious global action scenarios.
Table 2.7: Sensitivity analysis: gross world product in 2050
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US$ (2012)

GWP per cent change 

from baseline

Major changes in electricity generation

Medium global action scenario 91 -3.9

High learning-by-doing 82 -2.7 +21pp solar, -8pp nuclear

No new nuclear 100 -4.5 +5pp coal CCS, +3pp solar

No CCS 113 -5.5+14pp renewables, +9pp coal, +9pp nuclear

Ambitious global action scenario 217 -7.5

High learning-by-doing 196 -5.6 +29pp solar, -13pp nuclear

No new nuclear 233 -8.5 +7pp solar, +3pp coal CCS

No CCS 247 -9.4 +20pp renewables, +8pp nuclear

Note: All sensitivities are from simulations without trade in permits. Carbon prices are presented in 2012 US dollars. pp refers to percentage point difference. The high learning‑by‑doing scenario is implemented by doubling the learning‑by‑doing parameter.
Source: Estimates from GTEM.

Table 2.8:  Sensitivity analysis: Australia’s share of world exports in 2050
Change from 2012
[image: image29.emf]Coal Other mining Non-ferrous metals Total exports

% pt change % pt change % pt change % pt change

Medium global action scenario 5.0 1.1 0.8 0.1

High learning-by-doing 7.4 1.2 2.0 0.1

No new nuclear 4.9 1.1 0.8 0.1

No CCS 4.5 1.1 0.4 0.1

Ambitious global action scenario 10.5 0.9 0.6 0.1

High learning-by-doing 14.3 0.8 2.0 0.1

No new nuclear 11.0 0.8 0.7 0.1

No CCS 6.7 0.7 0.3 0.1


Note: All sensitivities are from simulations without trade in permits. Other mining does not include oil and gas. 
Source: Estimates from GTEM.

Australia’s share of global trade is affected by a mix of factors across the sensitivity scenarios. Faster rates of learning‑by‑doing increase Australia’s export shares in mining commodities, as the world economy grows faster which, in turn, requires more material inputs to production. If CCS were not available, this would decrease Australia’s export shares in mining commodities, particularly coal and non‑ferrous metals, as the world economy needs to employ more expensive technologies and consequently grows slower, leading to lower demand for material inputs. 
	Box 2.3: Defining ambitious global action
In previous modelling, the environmental target for the ambitious global action scenario was defined as stabilising concentrations of greenhouse gases at 450ppm CO2‑e just beyond 2100 (Australian Government 2011). At that time, targeting concentrations at 450ppm just beyond 2100 using the Model for the Assessment of Greenhouse‑gas Induced Climate Change (MAGICC) provided a proxy for limiting the probability of temperature increase to less than 2 degrees Celsius above pre‑industrial levels to 50 per cent.
The latest version of MAGICC (version 6) draws on updated science, and features other improvements that have allowed us to model an updated global emissions budget for the ambitious global action scenario consistent with meeting the 2 degree objective with a probability of 50 per cent. However, a scenario that increased this probability to 67 per cent, with a tighter concentration hitting 450ppm by 2100, would require a starting carbon price of around $116 in 2021, compared to $76 in the ambitious global action scenario (measured in 2012 US dollars).
This higher price would result in larger changes in the world economy. Global output of electricity would increase in the longer term, reflecting greater decarbonisation in generation. Global electricity output would be served by a higher share of renewables at the expense of fossil fuel‑based generation. With standard assumptions around the availability of CCS, the higher carbon prices in this scenario mean coal‑based CCS would be much lower in the later part of the simulation, while gas‑based CCS would be much higher, reflecting lower emissions‑intensity in gas than coal.
Compared to the ambitious global action scenario, global output of transport would decrease under the more stringent target. The global transport fleet would contain more electric and hydrogen vehicles and fewer petroleum‑based ones.


� 	All values referred to in this chapter are in 2011-12 US dollars unless otherwise stated. Comparisons to current values relate to 2012 levels.


� 	In the context of GTEM modelling EU refers to EU25: Austria, Belgium, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden and the United Kingdom.


� 	The OPEC region in GTEM includes: Bahrain, Iran, Iraq, Israel, Jordan, Kuwait, Lebanon, Palestine, Oman, Qatar, Saudi Arabia, Syria, the United Arab Emirates, Venezuela and Yemen. Of these, only Israel has a quantifiable 2020 target.


� 	These regions are: China, the former Soviet Union, Japan, India, Indonesia, Southern Africa, other South and East Asia and rest of world.
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