














Impact on gross domestic product

The economic cost of mitigating climate change can be measured by the impact on gross domestic
product (GDP). When viewed as a time path for the period 2001 to 2050 (Figure 2), it is projected
that both the Australian and world economies will continue to experience strong economic growth
under all modelled scenarios, including scenario 2d (where Australia makes unilateral emission
cuts) and scenario 3 (where Australia forms part of a coalition of developed countries in making
emission cuts).

The delay experienced across the scenarios in achieving the GDP level projected in the reference
case for 2050 is less than 18 months, with two exceptions. The exceptions are scenarios 2d and 3,
where Australia experiences the largest relative impact to GDP due to its voluntary scenario
decision to impose a higher carbon price than the rest of the world in order to achieve a deep cut in
greenhouse gas emissions (50 per cent below 1990 levels by 2050) and its inclusion in the coalition
of developed countries. In these cases, the delay in achieving the GDP level projected in the
reference case is around five years.

Note that these estimates of GDP only take into account the cost of mitigation. The benefits of
avoided climate change impacts (such as loss of tourism around the Great Barrier Reef) are not
taken into account in estimating GDP. For indicative world economic and biophysical impacts of
climate change see the full The Heat is On report.

Figure 2: Time path of projected economic growth by scenario
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Impact on consumer energy prices

The economic cost of greenhouse gas abatement via an emissions trading scheme can also be
measured by the impact of a carbon price on consumer energy prices. Even with a carbon price in
place, Australians are projected to be spending a lower proportion of their income on electricity in
2050 than in 2006 (Figure 3). While retail electricity prices will increase by 2050 by between 7 and
20 per cent, those increases will be below the change in real income per capita in Australia which is
expected to rise by over 100 per cent by 2050 as GDP increases. By 2050 the share of average full-
time wages spent on electricity is expected to decline from around 1.1 per cent in 2006 to between
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0.5 and 0.7 per cent?. This is inclusive of carbon prices imposed in the scenarios. These findings are
consistent with preliminary results presented in Hatfield-Dodds and Adams (2007), which suggests
that the share of average income required to purchase the average 2005 household energy bundle
would fall from 7% to 6% by 2050.

When considering changes in income and energy costs, the opportunity exists to recycle any
potential carbon tax or permit revenues through the tax system, to either reduce personal income tax
or reduce the impacts on the expense side of the household budget. It is also important to consider
how various income groups would be impacted by the whole package of policy changes. It was
assumed in the scenarios that there would be some offsetting tax changes to reduce the impact of
the carbon tax on vulnerable groups. However, it was not possible to model the various options in
detail in the context of the Energy Futures Forum. Preliminary results from Hatfield-Dodds and
Adams (2007) suggest that aggressively targeting existing distortions in the tax system, such as high
effective marginal tax rates, could significantly reduce the net impact of emissions reductions.

Figure 3: Household electricity consumption share of real average full-time wages in 2050 under the
mitigation scenarios compared to 2006 levels
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Impact on industry

The economic cost of greenhouse gas abatement via emissions trading can also be measured by the
impact on industry sectors. The Australian economy is dominated by its services sector (68 per cent
of GDP in 2005-06). However the sectors most likely to be affected by the introduction of a carbon
price are aluminium and iron and steel because they are highly energy intensive, and agriculture
because it emits large volumes of greenhouse gases. In 2006, aluminium and iron and steel
comprised about 4.5 per cent of the value of exports, while the agricultural sector accounts for about
3 per cent of GDP and 16 per cent of the value of exports. Australia is among the world’s lowest
cost producers of minerals and metals and, combined with abundant mineral resources and low
sovereign risk, low cost energy is at the heart of this competitive position.

Economic modelling suggests that industry output for agriculture and iron and steel will be reduced
by 2050 (Figure 4) by between 1-3 and 4-9 per cent respectively compared to the reference
scenario, where Australia acts in concert with the international community (under economic
modelling scenarios 1 and 2a—c), but that output is reduced by between 32-34 and 53-54 per cent

2 Assuming wages track income per capita. An estimate of average residential electricity prices across Australia in
2005-06 was 10.1c/kWh. There is significant variation, however, depending on the Australian state of residence. Fees
are also typically a mix of fixed and usage-based rates.
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respectively compared to the reference scenario where Australia makes unilateral deep cuts
(scenario 2d), or acts as part of a smaller international coalition (scenario 3). The reduction in non-
ferrous metals output by 2050 is more significant under all scenarios — between 22 and 39 per cent
compared to the reference scenario in scenarios 1 and 2a-c, and about 75 per cent in the case of the
case of scenarios 2d and 3.

These reductions in output accumulate gradually from the time the carbon prices are introduced and
the modelling also assumes that there is no protection provided to these energy intensive industries.
By contrast, the impact of a carbon price on the services sector is projected to have only a minor
impact, on the basis that energy is a relatively small input to their industry. While the economic
modelling does not comment on how such impacts would be managed, it could be reasonably
expected that such impacts would present challenges to regional employment and the balance of
trade.

The impacts are projected to be the greatest in scenarios 2d and 3, where Australia makes a deeper
cut in greenhouse gas emissions than other countries. Under such scenarios, it is plausible to expect
carbon leakage to countries with lesser or no carbon constraints. Carbon leakage is a process
whereby emission intensive production (and the associated employment and wealth creation
opportunities) moves from regions or countries under a carbon constraint to regions or countries
without such a constraint, or a lesser constraint. As a result, emissions abatement in one region is
offset by increased emissions elsewhere. The economic modelling does not consider border
adjustments to limit carbon leakage, or tradeable emission permits that would also reduce costs.

In the absence of a multilateral agreement, exempting selected industries that are carbon intensive
and trade exposed would reduce the potential for carbon leakage. However, it would spread the
same economic burden over a reduced portion of the economy.

Figure 4: Changes in industry output in 2050 across scenarios, relative to the reference case (selected
industries only)
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