











consequences. The loss of life or quality of life is a non-market impact and
cannot be adequately captured in a modelling framework of the type used by
the Review. The market impacts, on the other hand, may include a reduction
in the labour force, a reduction in labour productivity and an increase in the
requirements for health services. The results of modelling these market impacts
have been presented in Chapter 9.

A range of non-market impacts will also result from the extinction of species
or loss of environmental amenity, as many Australians place value on them. The
loss of environmental amenity, such as the degradation of the Great Barrier
Reef or the loss of a particular species of flora and fauna, could also have
market impacts through reductions in the demand for tourism and recreation.

Reductions in the availability of water for urban uses may also have
considerable non-market impacts. Households and communities may be required
to reduce their consumption of water for recreational purposes.

In this discussion, and the Review’s consideration of non-market impacts,
the value of non-market services is defined by the value placed on them by
Australians, as opposed to their intrinsic ecological value to other species.

There are a broad range of non-market impacts that are likely to feature
prominently in Australians’ valuation of the impacts of climate change. These
includes impacts on:

* biodiversity

e health and longevity

* valued environments of many kinds
* unique environmental assets

* environmental support for established social and cultural institutions.

Chapter 2 discussed the utility of Australians in the context of non-market
impacts. The discussion introduced the concept of a utility function that rises
with Australians’ consumption of goods and services, as well as with a number
of non-monetary services. As incomes and consumption rise, non-market values
are likely to become “superior’ goods. In other words, the relative value people
assign to non-market values rises with income. As incomes and consumption
rise over time—and the reference case has average consumption of material
goods and of services rising ninefold over the 21st century—the substitutability
of non-market services for conventional consumption diminishes. This implies
a loss in utility from the occurrence of any one of the non-market impacts
discussed above.

The consideration of non-market impacts is therefore an important component
of assessing the consequences of climate change and the benefits of climate
change mitigation.

It is possible to assess the monetary consequences associated with non-
market impacts using alternative valuation techniques. Rothman et al. (2003)
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provide a brief discussion of the range of techniques used to value non-market
services. The majority of these techniques focus on implicit values that can
be determined from surrogate or constructed markets. For example, hedonic
pricing attempts to value non-market goods and services by comparing market
prices, such as housing. In some cases, these prices can act as proxies for
values placed on environmental quality, such as higher prices for housing in
suburbs endowed with high environmental quality.

There are many complexities associated with non-market valuation techniques
and current examples that attempt to assign monetary values to non-market
services. The Review is not seeking in this draft report to estimate the value of
non-market impacts to Australians, but is instead aiming to present the broad
issues raised by their existence, and their implications for the evaluation of the
costs and benefits of climate change mitigation. These issues will be discussed
further in the supplementary draft report and final report, when we can bring
together our assessments on these matters with the results of the modelling of
the conventional economic benefits and costs of varying degrees of mitigation
of climate change.

10.4 Assessing the costs of climate
change beyond 2100

The Review's modelling of best-estimate climate change outcomes, as well as
the evaluation of the extreme end of the probability distribution discussed in this
chapter, was only able to project results to 2100. As noted in Chapter 2, the
effects of climate change, and the effects on things that are valued by humans
living today, do not end at the conclusion of the 21st century.

As evident from the analysis of projected changes to GDP and consumption
through time in this chapter and Chapter 9, the economy does not stabilise at
some new growth path by 2100 (see Figure 10.1 and Figure 9.3). This is not
surprising since emissions are still growing, the climate is still changing and
climate-related impacts are still unfolding.

Risk management therefore necessitates an evaluation of costs and benefits
over much longer time frames. The weight that is ultimately attached to these
longer-term effects depends on the discount rate. Discount rates, and the
sensitivity of policy assessments to them, will be introduced to the analysis in
the supplementary draft and final reports.
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10.5 Implications for evaluating the
costs and benefits of climate
change mitigation policy

The Review's economic analysis up to this point has focused on the costs
associated with unmitigated climate change. Chapter 2 discussed the next
steps in the Review's approach to modelling climate change mitigation.

The Review's ultimate aim is to assess the costs and benefits to Australia of
global mitigation to stabilise greenhouse gas emissions at 450 ppm and 550 ppm
carbon dioxide equivalent, as a basis to providing advice on whether and to what
extent mitigation is justified by the assessment of its costs and benefits.

As indicated in Chapter 2 and discussed in this chapter, the consideration
of the extreme ends of the probability distribution, as well as the recognition
of the range of non-market impacts of climate change, will be integral to the
conclusions presented in the final report.

Notes

1 For the purposes of the modelling, the Review determined best-estimate climate change
outcomes as the 50th percentile rainfall and 50th percentile temperature outcomes associated
with mean global temperature change under an unmitigated climate change scenario.
These outcomes are associated with the median of the rainfall and temperature probability
distributions.

2 Anincrease in the cost of constructing and maintaining buildings is equivalent to a productivity
loss since more capital inputs per unit of output would be required. If buildings make up
around 40 per cent of capital stocks, and capital incomes make up approximately 40 per cent
of total income, then a 5 per cent reduction in productivity of building stock would be expected
to reduce GDP by approximately 0.8 per cent.

3 GDP in 2004-05 was just under $900 billion. If road expenditure were to increase by
25 per cent or $2.25 billion, GDP might be reduced by around 0.25 per cent.
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