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Why is adaptation important?
Because international e�orts to limit greenhouse gas emissions are insu�cient to avoid the risk of impacts arising from climate

change, adaptation will be necessary. 

Why is adaptation important?

Box 1: Assets at risk from sea-level rise in Australia

The Department of Climate Change (2009)  study estimated that:

157,000–247,600 residential buildings are potentially exposed to inundation with a sea-level rise scenario of 1.1 metres.

At a glance 

International e�orts to limit greenhouse gas emissions are insu�cient to avoid the risk of impacts arising from climate change

and sea-level rise. 

Adaptation will be necessary to address these risks.

In considering whether an adaptation action is necessary to address risks at a particular place and particular time, the damages

avoided by undertaking action can be compared to the costs of that action in order to evaluate the net bene�t.

In identifying the net bene�t of an adaptation action, it is not su�cient to consider only the avoided economic costs of climate

change impacts, for example on property and infrastructure. It is also necessary to take into account the avoided impacts on

health, recreation, security, biodiversity, sense of well-being etc. 
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E�orts to limit greenhouse gas emissions are insu�cient to avoid the risk of impact from Climate change and sea-level rise. 

International e�orts to reduce emissions of greenhouse gases are increasing. Nevertheless, there is growing recognition that these e�orts will

be insu�cient to limit global warming to 2oC or less (relative to pre-industrial amounts), the level widely regarded as leading to dangerous

climate change.  Climate change impacts are therefore inevitable.

The risks from climate change and sea-level rise are particularly high for Australia’s coastal areas, where the majority of the

population and infrastructure are located (see Climate change and sea-level rise in the Australian region).  Some of these risks can be

evaluated in terms of the number of lost assets and the economic value of those assets, as set out in Box 1. In addition, there are non-material,

intangible elements at risk, which have social value – the recreational and aesthetic value of the coast, landscape, culture, community cohesion,

attachment to places etc. (Graham et al. 2013).  
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Nearly 39,000 buildings are located within 110 metres of ‘soft’ shorelines and at risk from accelerated erosion due to sea-level rise

and changing climate conditions.

The current value of existing residential buildings at risk from inundation ranges from $41 billion to $63 billion.

27,000 - 35,000 km of roads and rail are at risk, with a value of between $51 billion and $67 billion.

These �gures are calculated on a 2008 replacement value, and do not take into account future population growth and associated

development.

Quantifying the cost of adaptation

The latest IPCC Assessment Report (IPCC 2013)  puts a �gure of 0.52 to 0.98 m on sea-level rise by 2100 for RCP8.5 (the high emissions

scenario).  However, sea-level rise will undoubtedly continue beyond 2100, and the IPCC �gure is considered likely, i.e. there is some probability

that sea-level rise at 2100 will exceed this value. 

In some places, and at some time, adaptation will be necessary to address the risks from climate change and sea-level rise.

Some strategies available to manage the coast under climate change and sea-level rise are outlined in Table 1.  For a particular area,

adaptation policy is likely to involve a mixture of these, depending on factors such as land and property value, and erodibility of the coast.  An

important �rst step in designing a policy will be to decide when to act, taking into account the expected risks and their timing, the social and

economic values at risk, and the costs of action (for more information see What is a pathways approach to adaptation? and Applying a

pathways approach).

In deciding when and where to act, a number of factors need to be taken into account. These include:

The totality of the cost of inaction: beyond the simple economic costs and the social values of lost assets, for example, there may be the

risk of litigation arising from failure to act. 

The value of co-bene�ts from adaptation: for example arti�cial wetlands created to protect biodiversity may also protect infrastructure.

Uncertainty: a cost-bene�t analysis may provide a false sense that costs and bene�ts have been precisely captured in monetary terms, but

in fact there is substantial uncertainty around such estimates, especially when costs are being calculated over the very long timeframes

associated with climate change.

Adaptation will have to take place over time, and actions are likely to be staged as the risks increase. Thus, a �rst step to address the risk

from sea-level rise might be to install new return valves on drains, followed by a new bridge in 20 years time, followed by buy-back of

properties in low-lying areas at risk, and so on.

Quantitative techniques such as cost-bene�t analysis can be useful tools for making decisions about large investments in adaptation

actions. See Valuing adaptation options and avoided impacts for an overview of valuation methods.

Quantitative approaches to valuation enable decision-makers to compare the cost of damages avoided with the costs of adaptation actions.

Without such an analysis, it is too easy to be persuaded that action is necessary and bene�cial; in some cases, however, the costs may be such

that a better solution is to do nothing, or to undertake an alternative action at lower cost.

Di�culties in applying the technique include the following:

There are multiple values that are not revealed through market-based approaches such as cost-bene�t analysis. Figure 1 shows the ‘lived

values’ that may be a�ected by sea-level rise. Techniques such as multi-criteria analysis can capture non-economic values, and rank their

perceived importance for communities, but may struggle to assign a quantitative value to these. However, understanding of the lived

values that are more or less important to a community may help to develop sensitive adaptation strategies, and to guide more equitable

policy response.

There are ethical questions around placing a monetary value on something like the loss of a species or a valued place. Moreover, whatever

value we choose to place on that loss, di�erent communities and di�erent generations might assign a completely di�erent value.

Some adaptation actions will have knock-on e�ects on values. A sea wall may a�ect property values, cause beach erosion and cause local

extinction of valued species.  It is hard, if not impossible, to capture these knock-on e�ects using cost-bene�t analysis and related
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Figure 1: Categorisation of lived values that may be a�ected by sea-level rise. Source: Graham et al. 2013.
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approaches.

Table 1: Types and examples of coastal adaptation. Source: Tam 2009.
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