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Abstract 
To date, any determination of the impacts of climate variability on vulnerable 
populations have tended to focus on environmental and economic, rather than on 
the social impacts, and on these in the developing world, rather than here in 
Australia. There is currently a lack of available scientific information about the 
potential for adaptive capacity and need for mitigation among vulnerable groups 
within developed countries, although there is increasing appreciation about the 
public health impacts.  
 
In the past decade, Western Australia has experienced enough climate variability and 
extreme events to become increasingly aware of potential future impacts. Evidence 
that is available highlights that these impacts will be differently experienced both in 
terms of geographic place, and within society, as those with resources will be able to 
prepare for them and manage them with greater resilience, than those without.  
 
Vulnerable groups – such as people with a disability and their families – will tend to 
rely on government intervention and mitigation to cope with change. Therefore any 
future planning for people with a disability and their families in the Western 
Australian context needs to take these issues into account. 
 
This paper provides a brief context from existing literature to these issues to assist in 
dialogue and discussion.  
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1. Introduction 
The Intergovernmental Panel for Climate Change (IPCC) has argued that human 
activity is responsible for many observed climate changes, particularly the warming 
temperatures of the last several decades1. The serious economic and environmental 
consequences of global climate variability are widely acknowledgediii as has been 
symbolised in current negotiations focussing on the Kyoto Protocol. To reduce 
vulnerability to future climate change, the IPCC has advocated action towards more 
extensive adaptation strategies.  
 
However, in highlighting these physical impacts climate change discourses have 
largely ignored the significance of the social impacts. In advocating a just and 
effective response to climate change, the Australian Greenhouse Office (AGO) Report 
endorsed that social and environmental impacts be given equal weight along with 
any economic considerationsiv. It has been recognised that the consequence of 
failing to integrate all three implications would further disadvantage people with the 
least capacity to pay which can then result in compromising any adaptation 
measures to reduce greenhouse gas emissions.  
 
A demand for recognition of the social inequities associated with climate change 
means ensuring that vulnerable population groups are given assistance to adapt to 
relevant policies, some of which could be seen as having quite draconian impacts.  
 
Promoting an integrated approach to public policy is essential, as climate change is 
only one aspect of a complex arena, (which also includes alternatives to oil-based 
energy and reduction in water resources) and it is therefore vital to frame it within 
the context of other issues affecting the same decision strategiesv. Such an 
integrated decision-making framework not only requires a wider understanding of 
natural and human systems, but consultation with stakeholders is imperative to 
identify and negotiate the most effective and socially just strategies to be adopted.  
 
This paper takes up this challenge of integration by focussing on the impact of 
climate variability on vulnerable groups, specifically on people with disabilities and 
their families in Western Australia.  
 
The paper is structured as follows:  
 

(1) a conceptual framework for identifying impacts is developed  
(2) a brief contextual review of essential literature then enables  
(3) the emergence several key issues relating to impact of climate variability on 
vulnerable groups and finally  
(4) some signposts to the future are developed. 

 
In the paper, we use climate ‘change’ in the context of the literature reviewed and 
the associated predictions being made and climate ‘variability’ to denote the current 

                                                
1 It should be noted that there is also a view expressed by both science and media commentators that 
the climate change discourse has been overstated. Most recently, an article in The Australian (Aitken, 
2008:8).argued that ‘consensus’ by the IPCC or other groups regarding the science associated with 
climate change was flawed, as such science should be about testing ‘theories against data’ rather than 
reaching consensus. 
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and immediate future impacts of reduction in rainfall and increasing temperatures as 
well as reduction in resources more broadly. In this way, the paper attempts to 
establish a local (ie Western Australian) context to what still remains essentially a 
global dialogue. 
 
2. Conceptual framework  
In their groundbreaking report for Western Australians on health and climate 
change, Spickett, Brown & Katscherian (2008) highlight a framework or ‘chain of 
events’ for potential health impacts. When adopted, this enables impacts on a 
specific vulnerable group, such as people with a disability and their families, to be 
considered in more detail.  
 
Their framework highlights: 
 

• Identification of vulnerable group; 
• Assessment of current coping capacity and the need for adaptation; 
• Identification and development of opportunities for adaptation; 
• Identification of gaps in current knowledge needed for assessment of coping 

capacity and/or development of adaptation; 
• Identification of the appropriate sectors involvedvi.  

 
When a specific component of climate change is identified, as for example, an 
increase in temperature, this 5-step process enables a deeper appreciation of the 
impacts (both positive and negative) on the vulnerable group under consideration.  
 
The framework also suggests that vulnerability can be measured by considering the 
exposure to the issue, the sensitivity of the group to it, the potential impact of it on 
the group and the group’s adaptive capacity towards it. Finally, the framework also 
proposes that adaptive capacity (coping capacity) towards the issue determines the 
ability of the group to minimize the impact through management and policy 
development.  
 
It should be noted that this framework does assume that the vulnerable group is 
empowered – in civic terms – to be involved in such decision-making. 
 
In summary, social and health impacts of climate change can be measured through 
an understanding of group vulnerability and adaptive capacity. This understanding, 
as the paper highlights, remains less than well developed in the Australian context as 
regards specific pre-existing vulnerable groups.  
 
3. Climate change, vulnerability and social impacts 
The IPCC Fourth Assessment report states that the warming of the global climate 
system “is unequivocal”, and that global average temperature increased by 0.74o C 
during the 20th century, and could increase by up to 6.4o C this century, 
accompanied by a sea level rise of up to 0.59 metresvii. This warming trend is 
expected to drive global changes in rainfall, wind patterns and extreme events and 
ice distributionviii. 
 
The Stern Report (2007) highlights that climate change threatens the basic elements 
of life for people around the world – access to water, food, health, and use of land 
and the environment. Two examples of predicted potential impacts include: (1) 
continued warming could include a doubling of deaths in 25 years to 300,000 people 
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a year and (2) that more than a million species worldwide could be driven to 
extinction by 2050ix. 
 
It has been argued that these predicted impacts of climate change on social-
ecological systems through changes in temperature, sea-level and annual 
precipitation but also through increased intensity and in some cases frequency of 
floods, droughts, storms and cyclones, fires, heatwaves and epidemics will pose risks 
to human securityx. Climate variability and extreme weather events are already 
established as resulting in significant mortality, widespread human misery, and that 
they disproportionately affect, as Lee (2002) points out, people of colour, tribal 
communities and those from low socio-economic backgrounds (notably poor women 
in developing countries) as the most likely to suffer from climate change (see also 
FAO, 2007). 
 
Current scholarship suggests that global market impacts mask substantial variation in 
market impacts at the continental, regional, nation and local scales. For example, 
Maddison (2003) reports increases in cost of living in low-latitude areas and 
decreases in high-latitude areas from a 2.5˚C warming. A diversity in market impacts 
globally points to the importance of adopting an equity criterion when assessing 
which impacts are ‘key’ to the decision making processxi. 
 
4.  National impacts 
A brief overview of the key impacts predicted relevant to Australia, followed by 
review of the Western Australian context follows. 
 
While the Australian contribution to global greenhouse gas emissions is only 1.6 per 
cent, the nation’s per capita emissions are the highest in the developing world. This 
is attributed to cheap electricity, a declining use of renewable energy, a high level of 
land clearing, and a strong reliance on brown and black coalxii. As the Kyoto Protocol 
ratification highlighted, not only does Australia have a moral obligation to find 
solutions to mitigate global climate change, it also has a strong vested interest in 
doing so. As a major net energy exporter, the environment sits prominently in the 
Australian psyche and as a nation it is vulnerable to the broader economic, social and 
environmental impacts of climate change.  
 
Modelling to date has predicted that across the country, temperatures will rise, 
rainfall will change, sea levels will rise, and that extreme events will become more 
frequent and intensexiii. CSIRO (2002) projects an annual average warming of 0.4o to 
2°C over most of Australia by 2030 (relative to 1990), with slightly less warming in 
coastal areas and Tasmania, and slightly more warming in northwestern Australia. By 
2070, the warming may be 1o to 6°C over most of Australia. While average mean 
annual temperatures have risen by 0.9ºC since 1910, in the past 50 years, rainfall 
has decreased in the southwest of Western Australia, and in much of south-eastern 
Australia, especially in winter while it has increased over northwestern Australiaxiv. 
 
More than 80 per cent of the Australian population continues to reside within 50 km 
of the coast, with 50 per cent of these living within 7km and some 6 per cent within 
3km. of the shore in areas less than 5 metres above mean sea levelxv. Modelling has 
therefore highlighted that Australia is particularly vulnerable to rising sea levels and 
coastal inundation and erosion, both of which are expected to occur as a result of 
climate change (Garnaut 2008, IPCC, 2007a). Currently in Australia around 87 per 
cent of economic damage due to natural disasters (storms, floods, cyclones, 
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earthquakes, fires and landslides) is caused by weather-related eventsxvi. Pittock 
(2003) highlights that marked trends toward greater population and investment in 
exposed coastal regions are also increasing vulnerability to further extreme events — 
notably tropical cyclones, storm surges and flooding of rivers in deltas and other 
outflow regions.  
 
Climate variability is a major factor in the Australian economy. The increased risk of 
exposure to extreme events has been identified as having an economic impact, for 
example, with increased premiums possible for clients, insurers and re-insurers or 
reduced coveragexvii. It has been suggested that this in turn may adversely affect 
some property valuesxviii. According to Garnaut (2008) the potential impacts of 
climate variability on the national agriculture and forestry sectors include increased 
fire danger, damage to crops and soils due to flooding, land degradation, crop failure 
and livestock heat stress and even death. It has further been argued that potential 
productivity losses in the agriculture and forestry sectors are also likely to lead to a 
fall in gross regional product, and farm incomes in some regions.  
 
Recent national droughts offer the most immediate examples of the impact of 
climate variability resulting in reduced incomes, an increase in health and welfare 
issues, a decline in educational access and a rise in the number of socially excluded 
peoplexix. It has also transferred the focus of drought as simply a ‘rural’ issue to one 
that affects the whole nation. Also evident is that such events have differential 
impacts on women and menxx. Experiences in rural communities during drought 
periods challenge resiliency and highlight losses of income which subsequently lead 
to increased workloads, family conflicts and withdrawal from social groups and 
communities with a consequent impact on social cohesionxxi. 
 
5. Impacts in Western Australia 
According to the Indian Ocean Climate Initiative (IOCI), impacts of global climate 
change are difficult to predict at a sub-continental or regional level or for time scales. 
Where undertaken, international global climate models suggest that as atmospheric 
greenhouse gas concentrations continue to rise, Western Australia (WA) will become 
warmer and rainfall patterns will change furtherxxii. In the southwest of Western 
Australia, rainfall has already decreased and is projected to continue decreasing 
throughout this centuryxxiii. Future increases in temperature and potential 
evaporation are also anticipatedxxiv. 
 
In parallel with global warming predictions, the annual mean temperature averaged 
across all of WA has increased by a little over 0.8°C since 1910, as indicated by 
National Climate Centre analyses which is in line with a global average increase of 
0.74°C in the same periodxxv. CSIRO (2007) also reported that over WA, the 
enhanced greenhouse effect is most likely responsible for much of the observed 
warming. On a more positive note, between 1990 and 2004, the land management 
sector significantly reduced its emissions, mainly due to reduced clearing and 
increased carbon sequestration from tree plantations. However, if emissions from the 
land management sector are excluded, Western Australia’s net greenhouse gas 
emissions increased by 46.36 per cent, between 1990 and 2004xxvi. 
 
The climate change pattern observed over WA with cooling in the north-east and 
reduced maxima in areas near the south coast, is consistent with the observed 
rainfall increase in the north and altered wind patterns in the south reflecting the 
increased influence of high pressure systems south of the Statexxvii. Climate variability 
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is currently evident in the south west of the state where rainfall decrease is 
impacting severely on soil moisture conditions and water resourcesxxviii. 
 
Adelaide and Perth have been identified as the main Australian capital cities with 
water supplies that are most vulnerable to climate change. In some areas in both 
cities, water resources are already stressed and are highly vulnerable, with intense 
competition for water supply. With further projected rainfall decreases, the stress on 
Perth’s water resources will only continue to grow. The effects of the decline on 
natural runoff have been severe, as evidenced by a 50 per cent drop in annual 
inflows to reservoirs supplying the city of Perth since the 1970sxxix. Similar pressures 
have been imposed on groundwater resources and wetlands. This has been 
accompanied by a 20 per cent increase in domestic usage in 20 years, and a 
population growth of 1.7 per cent per annum largely in the broader Perth 
metropolitan areaxxx. 
 
As the IOCI suggests these changes to the State’s climate could directly affect 
agriculture, forestry, health, biodiversity, water resources, energy demand, tourism, 
fisheries and industry. For rural areas, as has been experienced nationally over the 
past decade, the social consequences are economic hardship and social dislocation 
caused by drought, possible food shortages and rise in energy prices. Health 
commentators McMichael, Spickett et al and others suggest that the impacts of many 
of these changes are likely to lead to an increase in mental health disorders arising 
from stress, socio-economic and geographic disruptionxxxi. 
 
In summary, therefore Western Australia is expected to:  
 
* Experience increased temperatures;  
* Experience decreased rainfall;   
* Experience increased sea levels;  
* Experience more heatwaves; droughts, bushfires, flooding, storms and tropical cyclones  

with the consequent social implications of such changes. 
 
 

6. Vulnerability and mitigation 
It is predicted that the most disadvantaged people in society may struggle to adapt 
to the changes or to relocate to reduce their exposure to the changes in climate.  
 
According to the Australian Greenhouse Office (2005) highly vulnerable regions 
exhibit a potent combination of exposure to climate change, sensitivity and need for 
facilitative adaptive action. Therefore it is imperative that ongoing dialogue is 
encouraged between industry, governments and the scientific community. Green 
(2007) notes that there are many climate change impacts that will pose real 
challenges for social policy responses.  
 
In Australia, Pittock (2003) argues that those most exposed to climate change risks 
are economically and socially disadvantaged groups of people including Aboriginal 
and Torres Strait Islanders who are particularly vulnerable due to the additional 
stresses on health and living conditions. In advocating for the needs of Indigenous 
people, Green (2007) suggests that the existing social and economic disadvantage 
caused by inadequate infrastructure, health services and employment present in 
most remote Indigenous communities serves to compound this problem, and can 
reduce these communities’ ability to cope with climate change. By taking an equity 
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perspective to the issue, Green (2007) also outlines the need for any mitigation to 
include taking into account the social impacts of climate change.  
 
Policy responses aimed at reducing greenhouse gas emissions, especially carbon 
trading, will also have a social cost if social issues are not addressed in policy 
formationxxxii. In Australia, a carbon emissions trading regime is proposed on the 
assumption that market forces will increase the price of carbon and thus reduce 
carbon usagexxxiii. Pricing carbon into energy, including petrol and electricity, means 
unit costs will rise. As with the impacts of climate change, the most disadvantaged 
people may struggle to either withstand increased costs or to be able to change 
current patterns of consumer behaviour to avoid price rises. 
 
Analysisxxxiv shows that the four household categories most adversely impacted by carbon 
pricing are  

* poor households; 
* unemployed households; 
* retired aged pension households and  
* households with children where government benefits exceed 30 per cent of income.  

 
Strategies for mitigation include the more widespread introduction of minimum 
energy performance standards, for electrical appliances, cars and buildings, all of 
which have the potential to increase costs for buyers. 
 
Carbon pricing will also raise the cost of all consumer goods, disproportionately 
impacting on lower income households, who spend a higher proportion of their 
income on essential items (such as food and heating) than do higher income 
households. The higher income household also has a greater capacity to invest in 
alternative goods which, although there may be a higher initial cost, has longer term 
cost savings.  
 

7. Adaptation as social inclusion policy 
To promote effective responses, regional and local adaptation planning requires 
coordination across all levels of government and the involvement of industry, 
scientists and community leaders and stakeholders. Much of the implementation of 
any adaptation strategy would inevitably be the responsibility of the state, territory 
and local governments reflecting their key roles in public infrastructure, safety, 
health and land use planning and controlxxxv. 
 
We would argue that all important point in pursuing adaptive responses is that 
climate changes and their associated impacts vary greatly from location to location. 
Although national and international action is essential, many important decisions 
about how best to manage systems affected by climate change will need to be made 
at local and regional levels. If the place is vulnerable to climate change, then the 
impacts of such change on vulnerable groups within the vulnerable place are 
compounded. It needs to be stressed therefore that policy responses need to be 
‘place sensitive’.  
 
Collaboration at all levels including the exchange of information, resources, best 
practices, and lessons learned across jurisdictional lines as well as among different 
groups of stakeholders becomes a key element of successful adaptation planning 
xxxvi. 
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According to the IPCC (2001b) adaptation requires the assessment of key 
vulnerabilities involving both scientific uncertainties as well as value judgments. 
While scientific analysis can inform policy processes about which vulnerabilities are 
‘key’, and preferences for policies appropriate for addressing them, such decisions 
can be seen as essentially value judgments which are then determined through 
socio-political processes, taking into account considerations such as development, 
equity and sustainability, as well as uncertainties and risk. 
 
8. Signposts to a future  
Health impacts, including heat waves and the changed distribution of vector-borne 
diseases are beginning to be more specifically understood2. Impacts on daily life, 
including access to public open space for sport and recreation and the protection of 
housing stock from extreme events are also recognized. Implications also include 
impacts on livelihoods and the continued economic viability of parts of rural Western 
Australia, with the possibility of forced internal migration. Changes in electricity 
costs, petrol prices, and the availability and affordability of alternatives will impact on 
all sectors of our state, but particularly those on low incomes.  
 
When considering the immediate and longer term future (ie 5 – 20 years), the 
population of vulnerable people nationally, and Western Australia specifically, will 
increase with the growth of a population that is ageing. This review of the literature 
has highlighted that one of the key issues will be to determine which vulnerable 
groups will be supported in their demands for adaptive strategies and mitigation 
policies. We would argue that lessons from history teach us that it is highly likely that 
climate change adaptation will become a class issue – where those with resources 
will be able to create their adaptation and mitigation responses, and those who do 
not have resources, will suffer. This will be an important issue when considering the 
Federal Government’s future agenda on social inclusion. 
 
Spickett et al (2008) have identified adaptation strategies essential within the West 
Australian social/community context when considering the health impacts of climate 
change all of which have additional impact on people with a disability and their 
families. These include aspects of regulations; insurance issues; risk assessments; 
public education and awareness raising; cross-departmental information sharing and 
open dialogues (p. 51). They also highlight gaps in current knowledge to adaptation 
including: better understanding of extreme events in relation to health; policies to 
protect low income groups from added financial pressures and health implications of 
population demographics and change (p. 53). 
 
One of the key roles for governments in the future will be to assist those vulnerable 
communities to build resilience to climate change. A case can also be made that 
governments should act as a ‘safety net’ for the truly vulnerable in times of loss. 
However, such government intervention needs to be considered in the context of the 
potential perverse incentives it may create. For example, the expectation of such 
government ‘rescue’ may increase incentives for risky private behaviour, or poor risk 
management practices. This review of literature highlights that any government’s 
role should also include focusing on assisting individuals make informed decisions – 
the issue of civic engagement. 
 

                                                
2 http://www.who.int/globalchange/climate/summary/en/index4.html Retrieved 8th April, 2008. 
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This brief analysis concludes with a strong case for the importance of early planning 
and dialogue around the issues. Such planning also needs to include the 
commissioning of the science essential to undertake the necessary base line research 
which is currently woefully inadequate, on the specific geographic, cultural and social 
contexts of those groups that will be caught up in the events themselves, and who 
do not yet have the resources to plan or cope with the inevitable changes.  
 
9. Conclusion 
This discussion paper highlights the need for attention to the likely social outcomes 
of potential climate change and to the need for social policy planning to be included 
in climate change adaptation policy specifically as it will affect vulnerable groups and 
communities.  
 
Policy researchers point out that no single metric for climate impacts can provide a 
commonly accepted basis for climate policy decision-makingxxxvii as aggregation, 
whether by region, sector or population group, implies value judgements about the 
selection, comparability and significance of vulnerabilities and cohortsxxxviii. 
 
The choice of scale at which impacts are examined is also crucial, as considerations 
of fairness, justice or equity require examination of the distribution of impacts, 
vulnerability and adaptation potential, not only between, but also within groupings 
xxxix. 
 
Clearly defining who should bear the risk of damage from climate change is likely to 
become an increasingly important issue as climate change worsens and its impacts 
are felt more strongly. An analysis of current scholarship highlights that responsibility 
for managing risk of climate change should be spread across various levels of 
government (local, state and federal) and should involve the civic engagement of all 
members of the relevant communities.  
 
To conclude, any future assessment of potential impacts requires consideration of 
the response of biophysical and socio-economic systems to changes in climatic and 
non-climatic conditions over time, (e.g. changes in population, economy or 
technology) as well as important non-climatic developments that affect adaptive 
capacity, the potential for effective adaptation across regions, sectors and social 
groupings, value judgments about the acceptability of potential risks, and potential 
adaptation and mitigation measures. 
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