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Abstract The effectiveness of various adaptation options

is dependent on the capacity to plan, design and implement

them. Understanding the determinants of adaptive capacity

is, therefore, crucial for effective responses to climate

change. This paper offers an assessment of adaptive

capacity across a range of sectors in South East Queens-

land, Australia. The paper has four parts, including (1) an

overview of adaptive capacity, in particular as a learning

process; (2) a description of the various methods used to

determine adaptive capacity; (3) a synthesis of the deter-

minants of adaptive capacity; and (4) the identification of

mechanisms to build adaptive capacity in the region. We

conclude that the major issue impacting adaptive capacity

is not the availability of physical resources but the domi-

nant social, political and institutional culture of the region.

Keywords Adaptive capacity � Climate change �
Adaptation � Systems thinking � Bayesian Belief Networks

Introduction

Climate change has become a central issue for govern-

ments, scientists and planners worldwide. Research and

policy focus on climate change adaptation has emerged

relatively recently as a fundamental challenge for con-

temporary socio-ecological systems. Importantly, this has

compelled ‘a closer look at social relations and practices,

even values, as sites for adaptation,’ in addition to tech-

nological measures (Pelling 2011, p. 6).

Australia is responding to the challenge of climate

change through a range of both mitigation and adaptation

initiatives—albeit with varying levels of success (Smith

et al. 2011). In South East Queensland (SEQ), researchers

have been working with key stakeholders to develop a set

of adaptation strategies. The authors argue that it is not

enough to present a set of strategies to stakeholders. There

is a growing awareness that the formulation of adaptation

strategies requires a deeper understanding of the human

dimensions of climate change impacts (Adger 2003). To

enable the formulation of successful adaptation strategies,

it is important to assess the adaptive capacity of commu-

nities of place and practice (Lorenzoni et al. 2000; Ford

et al. 2006) vis-à-vis any proposed adaptation strategy.

The paper is divided into four sections. The first pro-

vides an overview of how an investigation into adaptive

capacity and adaptation options in SEQ was theorised; the

second outlines the methods used to assess adaptive

capacity and identifies determinants of adaptive capacity

for the SEQ region; and the third offers a synthesis of these

determinants and outlines recommendations to build

adaptive capacity.

Theoretical context: understanding adaptive capacity

Adaptation responses are initiated by individuals or

organisations and can be seen as efforts to manage system

resilience, that is, to maintain, enhance or change socio-

ecological system function and structure (Nelson 2011).

Adaptive capacity is understood as a measure of the vari-

ous components that determine how communities and
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sectors can respond to current and potential climate change

impacts. As Katharine Vincent has noted:

Adaptive capacity is defined as a vector of resources

and assets that represents the asset base from which

adaptation actions and investments can be made

(2007, p. 13).

The resources and assets of any community may be highly

variable and include natural and financial resources along

with institutional and cultural assets. Smit and Pilifosova

(2001) identified adaptive capacity determinants within the

general categories of economic resources, technology,

information and skills, infrastructure and equity (Keskitalo

et al. 2011). How such resources are deployed depends, as

Adger (2006) has argued, on the perceptions of the agents

acting within the system. Underlying such perceptions are

different types of knowledge, values and goals shaped by

institutional and cultural factors that establish the rational

parameters that frame capacity and action within any given

context. Negotiating such parameters extends beyond the

individual and is in effect a social learning issue (Black-

more 2007). Social learning—‘learning from and with

others’ (Thomsen 2008, p. 223)—comprises an important

element of collective decision-making. Tàbara and Pahl-

Wostl (2007) note that social learning is aided by: (1)

‘recognizing the diversity and complexity of the different

mental models and cultural frames’ that stakeholders apply

to defining problems and making decisions; (2) developing

a collective mental model or shared view about the issue of

concern; and (3) building trust through relationships among

stakeholders to facilitate critical reflection.

Jakku and Lynam (2010) emphasise the process

dimension of adaptive capacity and offer the following

definition:

Adaptive capacity comprises the properties of a sys-

tem that enable it to modify itself in order to maintain

or achieve a desired state in the face of perceived or

actual stress (p. 3).

Adaptive capacity is, therefore, a practical issue as it

involves the ability to learn and adapt within a socio-

ecological context (Berkes et al. 2003; Hinkel 2011).

Linking learning to adaptive capacity allows it to be

understood as a process that is both structural and cultural

(Bussey et al. 2012). Thus, capacity is determined by both

structural constraints such as environment, socioeconom-

ics, infrastructure and demography and cultural factors

such as values, norms, politics and the epistemic frame-

works that shape the logic of decision-making. The

interplay between stakeholders, the knowledge that frames

acceptable decision-making and policy choices is complex

and dynamic (Juntti et al. 2009). Thus, adaptive capacity is

not simply about the physical capacity to implement

adaptive responses. It is a negotiated process of social

reasoning in which political, economic and subjective

norms and values frame adaptive capacity (Lee 1993).

Determinants of adaptive capacity

A fourfold approach was taken to assess the determinants of

adaptive capacity in the SEQ region and to form the basis of

the development of adaptive capacity improvement strate-

gies (Smith et al. 2010). As adaptive capacity has both a

structural and cultural dimension, the research design

moved from the structural considerations that frame the

socioeconomic context of the adaptive responses to climate

change to a consideration of the cultural factors at play in

adaptive decision-making. Thus, the first two stages of the

approach focused on: (1) the dominant socioeconomic

trends in SEQ (Roiko et al. 2012) and (2) a broad set of

determinants framing adaptive capacity in a range of his-

torical contexts (Bussey et al. 2012). The focus then moved

to engagement with stakeholders across SEQ. Stakeholders

working in climate change management and or policy

development were drawn from local and state government

agencies, NGOs and the private sector across the fields of

urban planning, health, emergency management, coastal

management and infrastructure (Table 1). The aim was to

assess how they perceived the issue of climate change

adaptation from: (3) a systems conceptualisation perspec-

tive and (4) a belief-about-the-system perspective (Richards

et al. 2012). In the last stage, researchers worked with

stakeholders to construct Bayesian belief networks (BBNs)

to deepen understanding about adaptive capacity issues

framing adaptation options (Richards et al. 2012). A con-

ceptual model emerged that acknowledged the important

relationships that exist across local, regional and global

scales (Vincent 2007). The four lenses of socioeconomic

trends, historical determinants, systems conceptualisations

and BBNs offer both empirical and interpretive data to

inform assessments of adaptive capacity (Fig. 1).

The following sections describe the four research pro-

cesses and summarise the findings from these four per-

spectives. The results represent an analysis of the SEQ

decision-making context that frames the region’s current

adaptive capacity vis-à-vis climate change. Such an over-

view is open to strategic and creative intervention, that is,

social learning based in part upon the consideration of

adaptation options suggested by the adaptive capacity

assessment process described here.

Socioeconomic trends

Socioeconomic trends highlight the pressures that will

increasingly frame the logic of decision-making over the
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coming decades. They also point to changes in social-eco-

nomic context which need to be anticipated and planned for.

A desktop analysis of current socioeconomic trends for

SEQ based on Australian Bureau of Statistics (ABS) 1996,

2001 and 2006 census data and projections on population

and housing was undertaken (Stevenson 2002; Roiko et al.

2012). The study highlights the potential implications of

the observed trends and projections for the sectors of:

(1) Infrastructure, Human Settlements and Health; (2) Eco-

systems and Biodiversity; (3) Energy; and (4) Agriculture.

Dominant socioeconomic variables influencing sensitivity

to climate change and adaptive capacity were also identified

from the current climate adaptation literature. Subvariables

related to population, household structure, housing,

employment, income and education were then selected

based on data availability (Roiko et al. 2012).

The SEQ population grew significantly (19 %) between

1996 and 2006. This trend is projected to continue with an

increase of 56.7 % on the current estimated residential

population of 2,827,566 by 2031. The SEQ region will also

see a significant ageing of the population with upwards of

20 % of the population expected to be over 65 by 2031

compared to a current average of 13 %. Projections also

show a doubling of lone person households and couples

without children households and an increase of at least

60 % of one-parent family households across the region

over the same time period. Population growth will not only

increase the number of vulnerable people but also increase

demand for land, as well as other goods and services

including transport, energy, infrastructure and ecosystem

services.

Of particular relevance to climate change adaptation, is

the increasing concentration of infrastructure and population

in the high-risk coastal urban areas (Wang et al. 2010)

exposing more people and infrastructure to the impacts of

sea level rise and more extreme weather events. The findings

highlight the need to consider climate change adaptation

under future likely scenarios for the region, rather than

maintaining a business as usual approach towards the

existing conditions. Such trends establish structural limits to

climate change adaptation as they identify: (1) significant

sections of the population who will be less able to adapt;

(2) infrastructure vulnerabilities under current planning

regimes; and (3) implications for ecosystems and agricul-

tural systems due to increased population growth and

Table 1 Description of system conceptualisation and Bayesian belief network workshop participants

Workshop Focus Sectors involved Number of

participants

Organisations involved

Gold Coast

City Council

Beach front high rise and

canal estate

Urban planning, health, emergency

management, coastal management,

infrastructure

16 State agencies, regional bodies,

local government

Sunshine Coast

Regional Council

Canal estate Urban planning, health, emergency

management, coastal management,

infrastructure

15 State agencies, regional bodies,

local government

Moreton Bay

Regional Council

Lower income coastal

suburb

Urban planning, health, emergency

management, coastal management,

infrastructure

15 State agencies, regional bodies,

local government

Ipswich

City Council

Peri-urban and master

planned communities

Urban planning, health, emergency

management, infrastructure

10 State agencies, regional bodies,

local government

Biodiversity Coastal wetlands Environmental conservation 6 State agencies, regional bodies,

local government

Energy Energy supply Energy 4 Energex (regional energy

provider)

Fig. 1 Conceptual model for assessing adaptive capacity (Smith et al.

2010)
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urbanisation (e.g. Traill et al. 2011; Burley et al. 2012; Shoo

et al. 2012). Of particular note is the increased vulnerability

of disadvantaged groups in terms of their residential dwell-

ings and their location. On the other hand, the early identi-

fication of such trends and inclusion in decision-making

processes also point to important social learning opportu-

nities for SEQ in terms of options to build resilience among

communities.

Historical case studies

Thirty-three historical case studies were selected with ref-

erence to the key sectors of interest to the overall research

project (human settlement and health, agriculture, ecosys-

tems and biodiversity, and energy). The case studies were

used to elicit a set of determinants that either positively or

negatively frame the capacity to adapt (Bussey et al. 2012).

Nine determinants of adaptive capacity were found: (1)

complexity; (2) leadership; (3) institutions; (4) values; (5)

technology; (6) imagination; (7) information; (8) knowl-

edge; and (9) scale (Bussey et al. 2012).

The authors argue that central to defining any adaptive

response is the degree of social complexity (Orr 2002,

p. 40; Christian 2003, p. 457). Societies highly structured

in terms of the number and variety of their components,

social roles, and the mechanisms for organising these, are

vulnerable to stress (Tainter 1998). They also tend to have

a deep commitment to infrastructure that maintains their

hierarchies and a resistance to forces that would challenge

the dominant order (Diamond 2005; Bussey et al. 2012).

Furthermore, these systems are highly energy dependent

and reluctant to redeploy resources to enhance adaptive

capacity (Quezada et al. 2012). In terms of leadership, an

authoritarian style, which can be defined as ‘mobilising

people toward a vision’ (Goleman 2000, p. 80), may work

for a short period, but tends to inhibit the broad-based

interaction necessary for social learning. Adaptive leader-

ship, by contrast, facilitates multiple stakeholders’ priori-

ties to define objectives and adaptive responses to change

(Heifetz et al. 2009). It occurs through experimentation

rather than decree and is required for reassessing values as

well as mobilising people.

Institutions and the values that shape them were also

important elements highlighted by the case studies. Values

were not always inclined to support adaptive responses and

in some instances worked against the best interests of the

collective (Bussey et al. 2012). To challenge such values

can appear to be risky to those working in the ‘coal face’ as

it confronts habits and identity that are invested in current

social and institutional practice. Risk involves moving

from the ‘tried and true’ into the unknown (Beck 2009).

Technology and imagination were intimately linked in

the historical record. The impact of technologies on human

experience has been profound as it shaped the physical

contexts in which humans lived and worked, our ways of

understanding the world, social identity and social choices

(Landes 2007; Ponting 2007; Halal 2008). Similarly,

societies in the past with high imaginative capacity have

been able to more effectively break unsustainable path

dependencies and transform their societies to build resil-

ience (Diamond 2005; Wright 2006). In addition, infor-

mation and knowledge were also important in challenging

dominant value structures (Bates 2005; Ferguson 2010).

They informed adaptive leadership and the attention to

context necessary for timely responses to environmental

and social change (Heifetz et al. 2009; Ravetz 2011).

Finally, the larger and more complex a system, the easier

it was to hide dysfunction for longer. Thus, as already noted,

scale is a central issue in any assessment of adaptive capacity

(Yohe and Tol 2002; Adger et al. 2005; Vincent 2007).

The historical determinants point to macro-level pro-

cesses at work in other human systems. Just as the socio-

economic trends suggest a set of climate change scenarios

for SEQ, the historical case studies suggest historical sce-

narios relating to adaptive capacity in SEQ (Bussey et al.

2012). These historical scenarios were of four kinds:

(1) continuity in which growth remains the dominant theme

of social progress; (2) collapse in which leadership and

institutional failure, lack of vision, and an inability to assess

risks and act on clear knowledge, combine with a declining

resource/energy base to lead to system failure; (3) con-

tainment in which society scales back to match resource

availability and in which balance is maintained by recourse

to authoritarian governance structures or some kind of

utopian vision (or both); and (4) transformation in which

the adaptive capacity of a group is equal to the challenge

faced and a new form of civilisational programme emerges.

Systems conceptualisation

A systems conceptualisation process was developed that

combined a community-based and participatory approach

with systems thinking to shift the focus from macro-

determinants and trends affecting adaptive capacity to

context-specific issues that stakeholders identified as being

relevant to an assessment of adaptive capacity and climate

change. The approach explored how climate change, in

combination with other drivers, can affect different loca-

tions and sectors of the SEQ region. This approach built on

earlier research on adaptive capacity in the Sydney region

(see, for example, Smith et al. 2007; Preston et al. 2009;

Smith et al. 2009; Measham et al. 2011). Six participatory

workshops were held with 66 stakeholders representing a

range of relevant decision-making responsibilities within

government agencies, NGOs and the private sector. Four

systems conceptualisation workshops corresponded with
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four coastal and peri-urban settlement types representative

of the region (refer to Table 1). These were matched with

seven sectors (urban planning, health, emergency man-

agement, infrastructure management, coastal management,

environmental conservation and energy), with representa-

tives from each attending the workshops. Two additional

workshops addressed separate sectoral interests: (1) marine

biodiversity and coastal wetlands, focusing on the Moreton

Bay Marine Park; and (2) future energy supply, with one of

the major regional energy companies, Energex (Table 1).

The workshops enabled researchers and stakeholders to

develop a collective system conceptualisation, or shared

understanding of the climate change pressures, impacts and

responses affecting their respective sectors (Richards et al.

2012). Through this approach, both direct and indirect

drivers of change and climate change impacts were iden-

tified and stakeholders were able to prioritise possible

adaptation responses for the region. Stakeholders identified

22 priority issues as indicators of adaptive capacity.

A dominant theme in all workshops related to the

implications of government policy and leadership on

adaptive capacity. More specifically, much discussion

focused on the impact of policy on social cohesion. Funding

was also a recurrent theme as adaptive capacity was con-

sistently linked with the availability of finance for any

possible adaptation strategy. The nature of leadership

(consistent, ambivalent or inconsistent) was seen as

underpinning success or otherwise of adaptation strategies.

Two further recurring themes were identified by stake-

holders. The first was the importance of social values in

shaping the decision-making context. Participants regularly

linked values with the success or otherwise of adaptation

strategies involving biodiversity, health and social justice

issues. The second theme was innovation, with particular

reference to planning where there was a perceived need to

take risks, challenge norms and create new platforms for

sustainable communities into the future. Innovation was

also cited in relation to policy development, funding and

capturing the social imagination in order to shift thinking

and norms that were counter-productive to adaptive

capacity and social learning (Sano et al. 2012).

Through the systems conceptualisation processes,

stakeholders were able to interrogate systems linkages (i.e.

direct and indirect causal linkages and feedback loops) in

order to prioritise climate change issues. This interactive

group enquiry enabled the development of a model of cli-

mate change drivers, impacts and responses for the region

and provided a basis for the BBN analysis which followed.

Bayesian belief networks

The development of Bayesian belief networks (BBNs)

continued the process of systems conceptualisation

described above by eliciting the workshop participants’

opinions of the likely outcomes of various system states

(Richards et al. 2012). BBN modelling (Charniak 1991) is

a useful methodology for representing the causal relation-

ships of a system in circumstances of variability, uncer-

tainty and subjectivity. BBNs allow for data from different

sources and of different accuracies to be combined in a

single framework (Uusitalo 2007). They also have the

capacity to deepen the understanding of the affective

domain that frames decision-making and the logic behind

this. Thus, they complement the systems conceptualisation

work which maps the issues inherent to a socio-ecological

system by addressing causality (probabilistically) with

estimated likelihoods and consequences of nested deter-

minants (Richards et al. 2012).

During the workshops, stakeholders worked within

sectoral groupings of at least three participants. Each group

identified a priority issue relating to climate change and

adaptive capacity within their sector, and was guided by

the researchers in the development of a BBN structure

around their respective priority issues. For example, par-

ticipants were instructed to identify primary variables that

directly influence their capacity to manage their group’s

priority issues, and in turn, to identify the variables that

directly influence the primary variables. The process fol-

lowed for developing causal, hierarchical layers in the

BBN structures, for assigning conditional probabilities to

each causal relationship and to capturing narrative insights

into participants’ understanding of relationships between

variables, is described in detail in Richards et al. (2012).

As part of the process to develop BBN models, stake-

holder participants were required to assign two states to

their priority issues (without defining them further),

reflecting the subjective nature of BBNs. For example, two

emergency management sector groups determined that

‘resilience’ was a priority issue. While one group identified

the desirable state of ‘self-recovery’ and the undesirable

state of ‘aided-recovery’, the other group identified states

of ‘high’ and ‘low’ resilience (Richards et al. 2012, p. 4).

Further examination using BBN modelling identified 245

variables influencing the priority issues, that is, perceived

determinants of adaptive capacity (Richards et al. 2012).

Further network analysis of these variables identified

recurrent themes or generic determinants, such as the level

of funding available and the nature of policy responses

required (Richards et al. 2012). Through an iterative cycle,

the BBNs identified the following: (1) community well-

being/resilience/support; (2) adequate funding; and (3) and

proactive policies, as central determinants in shaping the

adaptive capacity context. However, as observed by

Richards et al. (2012), the influence of generic determi-

nants was moderated by sector-specific determinants,

confirmed in post-workshop interviews with stakeholders.
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Synthesis of determinants and application

to stakeholder strategies

Our aim was to identify factors impacting on success or

failure of adaptation options in the SEQ region. It is argued

that understanding these capacity issues empowers stake-

holders to more effectively design, plan and implement

regional adaptation strategies for SEQ.

Table 2 summarises the determinants identified through

desktop analysis, historical research and stakeholder

engagement. Each set of determinants represents a different

group of processes at work in the structural and cultural

context of the SEQ stakeholders. Together they impact

across scales to frame the adaptive logic and necessary

resources that will determine the efficacy of any adaptive

strategy.

Mechanisms to build adaptive capacity

The process of synthesising data generated from the four

methods described involved tabulating constraints on

adaptive capacity identified in each of the four reports

(Bussey et al. 2012; Richards et al. 2012; Roiko et al. 2012;

Sano et al. 2012) and generating options for enhancing

adaptive capacity. These constraints and options were

categorised according to three general determinants fre-

quently identified in the BBNs: community resilience and

well-being, institutions and policy, and finance.

Clearly, these categories are interrelated. For example,

available finance and policy frameworks can constrain or

enhance adaptive capacity within communities; at the same

time, social capital within communities can strengthen or

limit the development and implementation of effective

adaptation policies. In this sense, community resilience and

well-being could be conceptualised as a goal identified

by stakeholders as well as a resource for enhancing adap-

tive capacity. Finance, institutions and policy are also

resources for enhancing the resilience and well-being of

communities.

Some specific constraints arise in relation to more than

one general determinant, for example, an increasing num-

ber of lone and one-parent households identified in the

social trends study (Roiko et al. 2012) has implications for

community resilience and well-being, finance and institu-

tional/policy, with separate options for enhancing adaptive

capacity in relation to each domain (Table 3).

Over twenty constraints on adaptive capacity were

identified in this way (Table 4). Constraints were analysed

and options to address them were then proposed (Table 5).

These options were also discussed and validated with

sector research leaders.

Community resilience and well-being

Analysis of the constraints and corresponding options for

enhancing adaptive capacity in the domain of community

resilience and well-being shows that the majority is related

to developing cultural and human capital. In the field of

community development, human capital is conceptualised as

the capacity of individuals to access skills, knowledge and

resources for the purpose of community building and the

ability of leaders to foster healthy communities (Emery and

Flora 2006). Cultural capital encompasses how people

know their world and act in it, which voices wield power,

and how innovation is supported (Emery and Flora 2006).

Table 2 Summary of adaptive capacity determinants

Socioeconomic trends Historical case studies Systems conceptualisation Bayesian

belief

networks

Higher ecological footprint

Growing population

Ageing population

Increase of lone person households

Increase of sole-parent families

Continued urban development in high-risk coastal areas

Increasing pressure on agricultural land, transport,

energy, infrastructure and ecosystem services

Complexity of the eco-social context

Nature of leadership

Institutional structures and culture

Values filtering of knowledge and

information

Imagination effects on problem

definition and possible solutions

Technology effects on path

dependency and techno-

determinism

Knowledge generation, application

and dissemination

Information as the basis of

knowledge

Ability to manage across scales

Policy impacts on social

cohesion

Availability of finance

Nature of leadership

Social values in shaping the

decision-making context

Innovation

Community

well-being

Community

resilience

Community

support

Adequate

funding

Proactive

policy
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Developing knowledge and understanding about vulnera-

bility to climate change impacts is necessary for improving

adaptive decisions at the individual and household levels.

Enhancing adaptive capacity at the level of a socio-eco-

logical system requires, in addition to the need to understand

the vulnerabilities to climate change of particular groups,

Table 3 Sample adaptive capacity issue with enhancement options across domains

Issue/constraint Options for enhancing adaptive capacity

Community resilience and

well-being

Institutions and

policy

Finance

Increasing number of lone and one-parent

households which may have low adaptive capacity

due to their lower economic status

Develop informed social

networks to counter effects

of possible isolation

Increase access to

sustainable climate-

adapted housing

Increase access to specialised

finance and/or tax incentives

for adaptive measures

Table 4 Identified constraints on adaptive capacity across domains

Community resilience and well-being Institutions and policy Finance

A decline in science and technology-related

qualifications in SEQ may reduce collective

adaptive capacity

High mobility leads to a lack of prior

experience and local knowledge among new

residents and visitors about local

environment and climate change risks

13,019,000 visitor nights were spent in SEQ in

the year to June 2011

Interconnections between two trends: (1)

growing numbers of lone person and one-

parent households risk alienation and

isolation; and (2) life expectancy projections

add to the increasing population of the

ageing sector to 2031: extra 10 years for

females, 7 for males

High unemployment rate (15 %) in Indigenous

population may reduce adaptive capacity for

this group as lower socioeconomic status is

associated with increased vulnerability

Increased land area under urban development

constrains adaptive capacity of ecological

systems: By 2026, urbanisation could cover

13 % of currently undeveloped land,

increasing pressure on biodiversity, remnant

vegetation, water supplies and increasing

waste discharges, especially on fresh and salt

water systems

Social values currently favour development

over biodiversity conservation, which

reduces ecosystem adaptive capacity

Older people are disproportionately vulnerable

to natural disasters due to factors including

their natural physiological susceptibility,

high likelihood of limited social networks

and generally low-economic status

Insufficient awareness (relative to other

priorities) of climate change adaptation

needs within the community sector

Decreasing household size whilst remaining in

large homes contributes to higher ecological

footprint (60 % of Queensland households

expected to have 1-2 people by 2031)

Increasing number of lone and one-parent

households which may have low adaptive

capacity due to their lower economic status

Lone person and one-parent households

projected to double by 2031

23 % of people aged 65? live in lone person

households

Different regulations and obligations related to

housing can conflict with each other and the

capacity to produce sustainable housing

adapted to climate change, for example,

landlord and tenant contracts

Highest SEQ population increases are

projected for the coastal zone

Population expected to increase by about 1

million by 2031, increasing the proportion of

population in areas most exposed to sea level

rise and flooding

Unemployment and loss of access to services

in rural areas may decrease adaptive capacity

Limited political action to stimulate changes in

legal framework and planning practices in

relation to climate variability and extreme

events

Planning does not adequately account for

climate adaptation

Inadequate housing design standards and the

capacity to upgrade them for coping with

extreme events

Increasing number of lone and one-parent

households which may have low adaptive

capacity due to their lower economic status

Lone person and one-parent households

projected to double by 2031

One-parent families have low incomes

(normalised to number of persons per

household), low rates of home ownership,

low labour force participation and

employment, and higher incidences of

financial stress as compared to couple

households

High costs of protecting existing ecosystems

from climate changes such as sea level rise

The socioeconomic situation of minority

groups (e.g. the Indigenous population) and

senior citizens limits adaptive capacity in

some areas

Increasing cost of rental accommodation:

SEQ has experienced higher growth in

median rents than Queensland as a whole

which may be attributable to the contraction of

the population towards SEQ

Insurance market does not send right signals

for inhibiting investment in high-risk

climate change affected areas
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knowledge of the systemic effects of climate change and the

benefits for community well-being of innovative approaches

to development. For example, recognising the benefits of

maintaining ecosystem services in the face of ongoing land

development pressures would represent a shift from values

currently dominant in the SEQ region to ones supportive of

innovative adaptation. Opinion leaders in the region may

play a role in this transition (Keys et al. 2009). A sample of

constraints on adaptive capacity in the area of community

resilience and well-being, and options for enhancing adap-

tive capacity is shown in Table 6.

Finance

A lack of access to finance for adaptation measures was

identified primarily in relation to lone and one person

households and coastal biodiversity. In the case of vul-

nerable households, specialised finance and/or tax incen-

tives to meet the costs of adaptation are recommended.

Where sea level rise threatens coastal biodiversity, funding

is required to focus on biodiversity management projects

likely to better manage the conflicts between development

and conservation, as well as the acquisition of land to

protect sensitive ecosystems and/or allow for coastal eco-

system to migrate landward (Shoo et al. 2012). Recent

major flooding events in SEQ highlight an additional

opportunity identified for a climate-adapted insurance

market to reduce investment in areas at risk, particularly in

coastal areas (Sano et al. 2012). The option for the State

government to work further with property insurers to

ensure that the risk of investment in these areas is reflected

in the cost of insurance is suggested. Since the completion

of this project, state government budget cuts across gov-

ernment departments have been announced that potentially

undermine the funding component of adaptive capacity

identified by stakeholders in these workshops. Of concern

are programs that facilitate the development of adaptive

capacity in the areas of natural resources management,

energy and water supply and environmental protection

(Herald Sun 2012). Environmental stressors associated

with climate change, such as flooding, have been identified

as potentially transformative for the institutions charged

with planning for climate change (Matthews 2012). How-

ever, it is still unclear whether climate change is viewed as

a transformative stressor by decision-makers in the recently

elected state government.

Institutions and policy

Constraints on adaptive capacity in relation to institutions

and policy fall into two categories: those that involve the

capacity of institutions themselves to adapt, as well as

broader adaptive options that are the responsibility of

current institutions, particularly government, to implement.

For example, policy and planning commitment to climate

adaptation planning, biodiversity conservation, coastal

zone management and community well-being have been

adopted at every level of government in the SEQ region.

Some examples of options for enhancing adaptive capacity

consistent with existing institutional commitments are

illustrated in Table 7. However, institutions may face

challenges relating to credibility and leadership (as iden-

tified through the historical cases), particularly in relation

to complex and uncertain sustainability issues, which may

ultimately affect the effectiveness of their programs. These

challenges may also present obstacles for community-

based organisations involved in sustainability endeavours

(Pero and Smith 2008).

Table 5 Summary of options for enhancing adaptive capacity identified across domains

Community resilience/well-being Institutional/policy Finance

Increase scientific literacy

Engage current and prospective residents in

raising awareness around the impact of

climate change in local areas

Ensure tourist numbers are included in

population projections for energy and other

infrastructure demand and supply

Develop informed social networks

Engage Indigenous people in identifying

specific vulnerabilities and in developing

adaptive capacity

Increase employment rate within Indigenous

population

Cost–effective housing in less vulnerable areas

Reduce urban footprint

Changes in social values

Proactive policy for housing for older people

Enhance coordination of specialised services for

vulnerable groups to include awareness of climate

change impacts and adaptation options

Reduce house size/householder ratio

Increase access to sustainable climate-adapted housing

Restrict development in vulnerable coastal areas

Increase services in rural and remote areas

Adapt the legal framework and planning practices in

relation to climate change

Government policy on social cohesion

Develop policies to facilitate upgrading older houses to

comply with design standards for extreme events

Increase access to specialised

finance or tax incentives for

enhancing adaptive capacity

Increase available funding for

biodiversity management projects

Increase employment rate within

Indigenous population

Cost–effective housing in less

vulnerable areas

Climate-responsive insurance

market

Remove climate-perverse tax

incentives
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Climate change requires that stakeholders consider both

short-term and relatively easy to implement measures

along with more ambitious long-term engagements with

individual, community and institutional culture. For

example, enhancing awareness and understanding about

climate change risks among vulnerable groups could be

achieved in the short-term through existing community

governance networks. In contrast, influencing societal

values to give greater priority to biodiversity retention over

land development would require ongoing education about

the systemic benefits for community well-being, in order to

achieve a shift in commonly held values and political

priorities. Examples of options over various time-scales are

shown in Table 8. Short-term mitigative adaptation strat-

egies have a higher degree of success because the adaptive

capacity is much more aligned to current norms and

institutional priorities. The further the adaptation strategy

moves from such norms and priorities, the greater is the

decline in adaptive capacity (e.g. a decline in institu-

tional and social imagination, and the political will, to see

such adaptation strategies through). Thus, the relationship

between knowledge and action is mediated by a range of

factors that determine the feasibility of any adaptation

recommendation.

Conclusion

A society’s ability to adapt influences its long-term resil-

ience. Historical case studies illustrate how particular

adaptations can enhance or erode socio-ecological systems

(Nelson 2011; Bussey et al. 2012). How the threats and

issues relating to adaptation are framed is central to the

ability to respond proactively. This framing of issues is

shaped by contextual pressures such as available resources

and demography; a range of socio-cultural determinants

such as leadership and the complexity and scale of the

issues; and the attitudes, values and knowledge of key

decision-makers.

This paper has explored the adaptive capacity dimen-

sions that impact on the effectiveness of various adaptation

strategies. It has described a four stage methodology used

Table 7 Examples of options for enhancing adaptive capacity through existing institutional responsibilities

Constraints on adaptive capacity Options for enhancing adaptive capacity

Decreasing household size while remaining in large homes contributes

to higher ecological footprint (60 % of Queensland households

expected to have 1 to 2 people by 2031)

Reduce house size/householder ratio:

1. State and council create policy to curb large houses with small

households (e.g. through zonings and permissible building footprints)

2. Incentives for smaller houses, dual occupancy and multifamily

dwellings with shared open space, and other approaches to housing

development

3. Increase public knowledge and understanding of the benefits for

biodiversity, ecosystem services and community well-being

Insufficient awareness (relative to other priorities) of climate change

adaptation needs within the community sector

Enhance coordination of specialised services for vulnerable groups to

include awareness of climate change impacts and adaptation options:

1. Establish an ‘office’ at council level to facilitate community sector

agencies (including NGOs) developing climate change adaptation

plans, policies and programs

Table 8 Example of adaptive capacity enhancement options over various time-scales

Time-scale

for

enhancement

Community resilience/well-being Institutions/policy Finance

Short-term Engage residents, prospective

residents, and tourists about risks of

climate change impacts

Support coordination of specialised services

for vulnerable groups to include awareness

of climate change and development of

adaptation options

Set aside more land to protect

sensitive ecosystems from sea level

rise and allow for landward

ecosystem migration

Medium-

term

Increase scientific literacy through

student recruitment and industry

partnerships

Ensure housing standards optimise design for

thermal comfort, reducing need for air

conditioning

Climate-adapt insurance market so

insurance costs reflect climate

change risk

Long-term Challenge current trends for the

amount of land required per capita to

reduce urban footprint and enhance

biodiversity

State and council policy reform to encourage

smaller houses, dual occupancy and multi-

family dwellings to reduce ecological

footprint and build social capital

Increase access to specialised finance

and/or tax incentives for adaptation

measures
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to explore the related domains of socioeconomic trends,

historical case studies, systems conceptualisation, and

stakeholder perceptions and beliefs. This approach to

analysing influences on adaptive capacity had several

advantages. Firstly, it synthesised insights on generic

determinants of adaptive capacity to frame the identifica-

tion of specific elements relevant to the adaptation process

within each case study area and sector. Secondly, the

community-based workshops created a platform for cross-

sectoral discussion between stakeholders involved in the

decision-making process, supporting the process of main-

streaming climate change adaptation in local areas and

sectors within a region. Importantly, the workshops fos-

tered the ability of stakeholders to identify relevant ele-

ments of the adaptation process by shifting from linear

cause–effect models to complex systems thinking. In

addition, participation by stakeholders in subjective eval-

uations of priority issues for adaptive capacity and the

variables affecting them, through BBN modelling, high-

lighted the values-based nature of enhancing adaptive

capacity. Ultimately, the engagement of policy makers as

stakeholder participants in collective system conceptuali-

sations and in the development of BBNs provides a path-

way for an improved science policy interface.

This paper builds on the growing literature on regional

determinants of adaptive capacity. For example, in com-

paring adaptive capacity determinants across peripheral

and central settlements in industrialised Nordic countries,

Keskitalo et al. (2011) found that urban centres, such as

Stockholm, dependent on well-developed infrastructure, can

be highly vulnerable to disruption of that infrastructure from

climate-related events. Similarly, rapid population growth in

the SEQ region is increasing pressure on infrastructure. In

addition, vulnerable groups such as the aged, lone house-

holds, one-parent households and those residing in the highly

exposed coastal zone are particularly at risk. Keskitalo et al.

(2011) also identified the primacy of institutional determi-

nants, particularly the perceived need by stakeholders for

improved collaboration and coordination of knowledge and

policy across scales of governance. As described in this

paper, the opportunity exists for social learning across

institutions and their leaders for enhancement of adaptive

capacity and community resilience. However, SEQ stake-

holders also identified funding, for example, to enable con-

servation of biodiversity and ecosystem services, to be a

critical determinant of adaptive capacity.

Whilst adaptation to climate change will be costly, the

main impediments to adaptation are cultural rather than

structural. This study demonstrates the combination of

physical, social, financial, institutional and cultural con-

straints that need to be understood when organisations,

communities and individuals assess, learn and prioritise

how adaptation is to occur.
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Tàbara JD, Pahl-Wostl C (2007) Sustainability learning in natural

resource use and management. Ecol Soc 12(2):3

Tainter JA (1998) The collapse of complex societies. Cambridge

University Press, Cambridge

Thomsen DC (2008) Community-based research: facilitating sustain-

ability learning. Aust J Environ Manag 15(4):222–230

Traill LW, Perhans K, Lovelock CE, Prohaska A, McFallan S,

Rhodes JR, Wilson KA (2011) Managing for change: wetland

transitions under sea-level rise and outcomes for threatened

species. Divers Distrib 17(6):1225–1233

Uusitalo L (2007) Advantages and challenges of Bayesian networks

in environmental modelling. Ecol Model 203(3–4):312–318

Vincent K (2007) Uncertainty in adaptive capacity and the impor-

tance of scale. Glob Environ Change 17(1):12–24

Wang X, Stafford Smith DM, McAllister RRJ, Leitch A, McFallan S,

Meharg S (2010) Coastal inundation under climate change: a

case study in South East Queensland. CSIRO, Brisbane

Wright R (2006) A short history of progress. Da Capo Press,

Cambridge, MA

Yohe G, Tol RSJ (2002) Indicators for social and economic coping

capacity—moving toward a working definition of adaptive

capacity. Glob Environ Change 12(1):25–40

512 N. Keys et al.

123

http://www.heraldsun.com.au/news/national/full-list-of-queensland-public-service-redundancies/story-fndo45r1-1226471881372
http://www.heraldsun.com.au/news/national/full-list-of-queensland-public-service-redundancies/story-fndo45r1-1226471881372
http://www.heraldsun.com.au/news/national/full-list-of-queensland-public-service-redundancies/story-fndo45r1-1226471881372
http://dx.doi.org/10.1080/13549839.2012.714764
http://dx.doi.org/10.1016/j.envsoft.2012.07.008
http://dx.doi.org/10.1007/s10113-012-0385-3
http://trauma.massey.ac.nz/
http://trauma.massey.ac.nz/

	Building adaptive capacity in South East Queensland, Australia
	Abstract
	Introduction
	Theoretical context: understanding adaptive capacity
	Determinants of adaptive capacity
	Socioeconomic trends
	Historical case studies
	Systems conceptualisation
	Bayesian belief networks

	Synthesis of determinants and application to stakeholder strategies
	Mechanisms to build adaptive capacity
	Community resilience and well-being
	Finance
	Institutions and policy

	Conclusion
	Acknowledgments
	References


