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EXECUTIVE SUMMARY
This report documents the outcomes of a scenario planning exercise and associated
activities that involved the development, through extensive stakeholder engagement
and feedback, of two scenarios for use as “test beds” in which to explore the
relevance and strength of selected preliminary adaptation options for the
hypothetical Lilliput region representing South East Queensland. These activities
were focussed towards addressing the question of which adaptation options should
be employed in Lilliput and its different human settlement types to reduce the effects
of climate change.
This future Lilliputan world included a Shared Path scenario which was characterised
by extremely high levels of community acceptance of responsibility and involvement
in governance and in the management of community affairs operating in a political
system offering a high degree of inclusive governance for its citizens. By contrast, a
second scenario, the Free Ride scenario was also developed. It was characterised
by extremely low levels of community responsibility and involvement in governance
and in the management of community affairs that operate in a political system
offering a high degree of exclusive governance for its citizens.
Parallel to the scenario planning process was the development of an initial set of
adaptation options for the five sectors comprising the Human Settlements
component - urban planning and management, coastal management, emergency
management, human health and physical infrastructure related to local government.
Subsequent to the testing of these adaptation options through the stakeholder
derived scenarios, a range of key stand out responses and messages emerged from
a raft of stakeholder engagement processes including the scenario planning
workshops, surveys, interviews and the Project Reference Group. Essentially the
responses and feedback fell into six groupings, namely: i) Preparing the Community;
ii) Support for Vulnerable Communities; iii) Community Leadership; iv) Proactive
(Anticipatory) Initiatives; v) Disaster and Recovery Management; and vi) Managing
the (Urban) Environment.
The most consistent response from all stakeholders engagement processes referred
to the need to provide continuity to climate change adaptation initiatives and to
underpin them with support including awareness, education and capacity building
programs, particularly due to the long time frames that such initiatives would be
required to be implemented to achieve success. This continuity of support should be
underpinned by ongoing communications and capacity building of a high quality that
engaged the whole community with particular inclusion of vulnerable groups.
Likewise, all stakeholder groups, industry, government and the community,
consistently advocated for higher levels of collaboration and partnerships in relation
to the full range of climate change adaptation initiatives, inclusive of, but well beyond
the development of adaptation options. This it was argued, would lead to improved
synergies within the community, foster a fuller sense of community, and lead to a
greater acceptance of their shared responsibilities, not too dissimilar to many of the
attributes of the Shared Path scenario. In this regard, it was also suggested that
climate change adaptation could had an added advantage of contributing to the
building of social capital in the communities where adaptation was implemented.
This is an issue that certainly requires further research.
v
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There was strong feedback against compulsion and regulation from certain
stakeholders such as the development industry. To a lesser extent, some areas of
local government signalled support for this view in some circumstances, whilst at
other times, the local government message from other quarters was mixed and the
feedback was the reverse. It was argued that some adaptation options should be
implemented only after extensive consultation and then at the discretion of affected
but informed parties, and particularly at times such as the retirement of assets. The
option that typified this form of feedback was the ‘Planned Retreat’ option.
It was equally clear that the successful implementation of a number of the adaptation
options would require the serious address of the ‘injurious affection’ question by the
state government, with the total support from local government. It was previously
concluded that this matter is a major stumbling block to the successful
implementation on a number of the adaptation options.
A number of stakeholders, particularly from state government and the development
industry, made representation that further research was required to provide greater
specificity to the proposed prescriptive and implementation measures of a number of
the adaptation options, particularly those associated with the ‘Building Code’ and
‘Infrastructure Design Standards’.
A further clear and consistent message that emerged through the feedback from all
stakeholder groups concerned the need to secure stronger leadership at all levels in
government, the private sector and the community to improve the acceptability of
adaptation options. In some instances, this requirement would involve positive
government leadership which at times might extend to intervention in order to ensure
a higher chance of success with the implementation of the adaptation options. At
other times, other adaptation options could be successfully implemented through the
self empowering attributes of a Shared Path community, especially if they were
combined with strong leadership, adequately resourced and maintained continuity of
effort and message. This desire for strong leadership was couched in a highly
consultative and partnership framework as noted previously. Not to do so it was
argued would lead to the stalling or failure of the adaptation option.
The leadership issue also arose in relation to the physical infrastructure investigation
which sought to ascertain the upper thresholds of local government commitment to
reinvest in physical infrastructure post natural hazard occurrences such as floods.
The preliminary conclusions noted that the thresholds could be influenced by funding
sources (particularly the Commonwealth Government), the financial and technical
capacity of local government; levels of political, professional, business and
community support and the cycle of repetitive occurrence of natural hazards.
Joint arrangements for the implementation of many of the options were also
recommended through a mutually supportive, coordinated and cooperative effort,
especially between government agencies. These joint arrangements, along with the
positive feedback from the high level stakeholder assessments of the various
engagement processes associated with the project, will provide a clear way forward
with direction and support for the finalisation of Human Settlements adaptation
options.
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PART I
1.0 INTRODUCTION
This report documents work completed by the Human Settlements research team to
develop and test a set of preliminary adaptation options to address anticipated
climate change in South East Queensland (SEQ). It is part of the broader three-year
integrated multi-sectoral study of climate change adaptation options for SEQ – the
South East Queensland Climate Adaptation Research Initiative (SEQ CARI). The
Human Settlements component includes the interrelated sectors of: urban planning
and management, coastal management, emergency management, human health
and physical infrastructure related to local government.
The report builds on the outputs of the previous phase which involved the selection,
definition and description of appropriate case studies for closer examination of
climate change adaptation options. This was developed within the context of a
hypothetical setting where the SEQ region was represented by the fictitious Lilliput
model whose description approximated the SEQ situation but did not attempt to
represent the region’s precise details, e.g. demographic characteristics, population
growth, biophysical attributes (Low Choy et al, 2011).
This led to the identification of six discrete hypothetical case studies within the Lilliput
region using ‘real’ data. Those selected represented different human settlement
types typical of the SEQ region and included:
1. “Aussie Downtown” – a Regional Activity Centre – a seat of government
(including local, state and federal government agencies and services);
regional economic centre; major service centre for the district;
2. “Sandy Shores” – a beachfront high rise holiday destination – direct coastal
location with high amenity and property values and high population density
(including seasonal variations);
3. “Blue Waters” – a canal estate – extensive residential precincts largely with
water focussed lifestyles; new and old (1970s) housing developments;
4. “Greenhaven” – a middle suburb – largely residential with low quality and
ageing housing stock; largely rental accommodation including public housing;
low lying and flood prone;
5. “Alphaville” – a peri-urban community – rural-urban interface; extensive rural
residential developments and hobby farms; dominated increasingly by ‘tree
changers’; and
6. “Utopia” – a master planned community – a future urban settlement; in a
nominated growth corridor; a ‘smart city’ development.
This report documents the subsequent parallel tasks of assembling an initial set of
sectoral and cross sectoral climate change adaption options for the SEQ region and
the development of two scenarios for use as “test beds” in which to explore the
relevance and robustness of the preliminary adaptation options. These scenarios
were developed through a scenario planning exercise.

1
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2.0 THE SCENARIO PLANNING PROCESS
Scenario planning is a strategic tool. It can be used to develop a science based
decision making framework in the face of high uncertainty and low controllability
(Peterson et al, 2003). It provides a systematic approach for the development and
testing of plans, strategies and policies in an uncertain environment through the
creation of possible futures to test them in (O’Brien, undated). Scenario planning
creates possible futures to inform present decision making.
Scenario planning is based on the premise that the future is not ‘knowable’ – any
statements, stories, narratives or scenarios about the future are hypothetical
possible futures that may or may not be realised (O’Brien, undated). However they
should be built from research that can identify the pre-determined and the uncertain
elements of the future with the objective being the creation of plausible, coherent
pictures / descriptions of possible futures and the identification of their drivers.
This should include the development of ‘Roadmaps’ (plausible narratives) from the
PRESENT to these possible FUTURES. It also involves the identification of ‘sign
posts’ which are indicators of possible futures being realised such as events,
occurrences or observations that can be scanned from the real world. Once
constructed, the scenarios can then be used in a ‘wind tunnel’ or ‘test beds’
approach to evaluate and refine existing or proposed strategic plans, policies or
decisions.
Scenario planning should attempt to involve the key decision makers – the ‘owners’
of the problem (focal question). Meaningful scenario planning will be enhanced if
participants can bring imagination, expert knowledge, experience and judgement to
complement their analysis of empirical data. Because the actual scenario panning
exercise normally involves a small select group, it is important that the scenarios are
communicated to the wider audience of stakeholders so that they too can benefit
from the reflection of the scenarios and their consequences. The scenarios can
provide a useful ‘hypothetical’ to engage stakeholders about the uncertainties of the
future, especially in the context of a wider regional planning and visioning exercise.

3.0 METHODOLOGY
Futures thinking needs a structured systematic approach to explore the range of
possible futures rather than relying on the prediction of a single expected or ‘mostlikely’ future (Cork et al, 2005). To this end, scenario planning involves:
1. The identification of a focal issue or question;
2. Assessing certain and uncertain drivers of the issue or question over a
selected timeframe;
3. The development of options based on those drivers – i.e. creation of
scenarios (plausible and coherent pictures of possible futures);
4. The development of narratives from the present to the possible futures
(including a ‘roadmap’ for each scenario with signposts that could indicate if
one future is becoming more likely than another); and
5. Testing existing plans, strategies and policies against each scenario.
Scenario planning is instructive for a decision context that involves a particular
question or problem that demands action now but will play out in an uncertain future
2
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(O’Brien, undated). It involves the systematic exploration and description of the
range of ways in which uncertainties could be played out and their impact on the
focal question. Scenario planning “simplifies the avalanche of data into a limited
number of possible states” (Schoemaker, 1995: 27). Each scenario involves the
consideration of: likely trends; uncertainties; and possible shocks and surprises
(welcome and unwelcome).
There is no one way to do scenario planning with most variations being in their
qualitative verses quantitative approaches. However, it is important to distinguish
that scenario planning is based on the generation of descriptions of possible futures
involving a high degree of uncertainty and are not predictions of a particular future.
In this sense scenario planning does not involve forecasting or modelling which
normally deal with the short term and are based on predetermined elements
particularly from the past and the present. Current evidence suggests that two or four
scenarios work well with any greater number leading to levels of complexity that
potentially dampens engagement. Three scenarios it is suggested, inadvertently
promotes the idea that the ‘middle’ scenario is the most likely most probable future
(O’Brien, undated).
The overarching methodology for the project and its individual phases is illustrated in
Appendix A. This report discusses the phase dealing with the development and
testing of adaptation options together with the development of scenarios to assist in
the testing of these adaptation options. This involved two series of stakeholder
scenario planning workshops working with key stakeholders relevant to the project.
The first series of workshops was utilised to develop the two scenarios. The second
series included one workshop focussed on testing adaptation options relevant to
non-coastal settlement types, whilst the second, focused on adaptation options
relevant to coastal settlement types.

3
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PART II
4.0 SCENARIO DEVELOPMENT
The first round of stakeholder workshops has involved the conduct of four separate
workshops in each of the four local government areas which provided the
foundations for the case studies for the project. These included Gold Coast City,
Ipswich City, Moreton Bay Region and Sunshine Coast Region. These workshops
involved specific stakeholders to cover the Human Settlements sectors of: urban
planning and management; coastal management (where applicable); human health;
emergency management; and physical infrastructure. Stakeholders were drawn from
state agencies, local government and non-government organisations from across
these sectors.
The overarching context for the scenario planning exercise was to address a
predetermined focal question, viz:
What current and future drivers of change will influence the region of
Lilliput in the next 20 years and which need to be taken into account when
developing climate change adaptation actions for the region and the six
particular settlement types?
Thus the first series of workshops had the specific aims to:
1. Identify certain and uncertain drivers of change by sectors;
2. Classify the significant cross-sectoral drivers of change in terms of their
importance2 and uncertainty3; and
3. Unpack the key drivers in terms of likely trends, and possible shocks and
surprises.
The key drivers of change that were recognised from all workshops as important but
highly uncertain are tabulated in Appendix B. This composite list highlighted a
number of common reoccurring themes which workshop participants saw as
influencing the regional and local levels into the future. Two principal themes
emerged with distinguishing characteristics that could typify two possible future
scenarios. The two distinguishing themes which emerged through this process were:
1. Community responsibility and involvement in future management of their
region and local area; and
2. Forms of governance involving or available to the community.
They can be contrasted diagrammatically as two axes displaying a range of possible
outcomes from ‘low’ to ‘high’ levels of community responsibility and involvement, and
from ‘exclusive’ to ‘inclusive’ degrees of governance (see Figure 1).

2

Importance was defined as the degree or relative significance to which a particular driver influences or will
influence a specific sector.

3

Uncertainty was defined as an expression of the likelihood of a specific driver influencing change now and in the
future. Uncertainty can result from lack of information or from disagreement about what is known or even
knowable.
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Form of Governance
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Lost Opportunity

Low

Figure 1: Framework for scenario development
Consistent with the theory of scenario planning (O’Brien, undated), two extreme
scenarios were selected for development of possible futures for the case study
region under investigation. These scenarios have been characterised as:
1. A Shared Path; and
2. A Free Ride.
These two scenarios, once fully developed, were then used as a ‘test beds’ to
assess the likely performance and strength of the region’s current and future
planning and management instruments associated with climate change adaptation
initiatives. In this manner it was possible to gain an insight into how the region’s
‘official’ climate change adaptation strategies and policies were likely to perform
under the circumstances of these hypothetical scenarios.
Both future scenarios have a twenty year plus time horizon with workshop
participants identifying a number of common elements in terms of distinguishing
themes and issues, likely trends, uncertainties and possible shocks and surprises
(see Appendix C). In summary, the likely trends leading to a future Lilliputan world
over the next twenty plus years were assessed as including:
 Demography: continued population growth; ageing population; dwindling
skilled labour force;
 Urban development and Housing: increasing demand for infrastructure;
ageing and failing infrastructure/assets;
 Environmental change: loss of critical biodiversity and ecological resilience;
declining water availability;
6
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Economy: global economics/globalisation; peak oil; cost of living increasing;
increased energy costs; greater levels of affluence; increased tourism;
Technology: advancement in technology and in telecommunications;
renewable energy production; and
Community: better support and training services for communities.

5.0 THE SCENARIOS
5.1
A Shared Path Scenario
Within the abovementioned setting (a future Lilliputan world), this scenario is
characterised by extremely high levels of community acceptance of responsibility
and involvement in governance and in the management of community affairs
operating in a political system offering a high degree of inclusive governance for its
citizens (see Figure 1).
The community readily accepts responsibility and involvement in the future
management of their region and local area and in so doing takes leadership in
responding to climate change impacts. These circumstances represent a significantly
changed form of governance involving more proactive political agendas especially at
the regional and local levels where there is increasing community input and
participation from a politically aware community with changing higher levels of
expectations for governance and engagement. This is facilitated by changing political
will and priorities operating in a new paradigm in politics for community engagement.
Some trends that are likely to characterise this scenario include:
 more local organisations;
 more opportunities for engagement about the future;
 greater focus on collective agreement on the future;
 possibly more disputes about the future (the fact that there is more community
engagement may not necessarily means that agreements will be easily
achieved);
 a desire and hunger for information (community demand for more details);
 more clarity on climate change trends;
 increasing global connections and common action (e.g. global agreement on
key issues);
 greater integration of activity between layers of government; and
 more support for equity outcomes.
This scenario has a number of associated uncertainties including:
 possible lack of consensus;
 ongoing scientific uncertainty;
 new innovations (that can facilitate addressing climate change such as
renewable energy etc);
 economic drivers / quality of life outcomes;
 new directions in social change;
 spatial expressions of social and household change (e.g. places where people
would live and type of housing demands/stock);
 community support for a significant redirection or adaptation initiative;
 possible increased tensions between winners and losers;
7
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role of media (is it information, entertainment, news, or pushing conflict?);
how social networks work for greater good;
risk averse behaviours; and
Google democratic (leading to loss of social resilience).

Potential negative attributes of this scenario include:
 conflicts between communities/groups when their interests and values clash;
 Interests of disadvantaged or ‘hard to reach’ groups are not represented as
these groups remain disengaged with the process of participation;
 risk of elite capture as leaders may pursue specific interests;
 situation may be characterised by micro-politics where actors pursue various
overt and covert strategies to achieve personal ends;
 risk of consultation overload; and
 risk of splintering of identities within a community leading to increased
tensions.
The typical attributes expected to characterise this scenario include:
 a community with an appetite to engage;
 a more aware and informed community;
 less dependence on government, greater self-reliance with more self-help and
responsibility;
 a decentralisation of responsibility;
 an improved sense of community;
 a more cohesive political process;
 a more transparent, participatory and democratic society;
 high participation of the community in decision making / politics;
 improved trust in decision makers and in the process of decision making;
 more targeted policies for equity and community needs; and
 better quality of outcome and improved accountability.
Thus a principal component of the Shared Path scenario centres on the issue of
community empowerment through community initiatives. Indicators of this form of
community empowerment (adapted from Alsop & Heinsohn, 2005 and Kasmel &
Tanggaard Andersen, 2011) include:
1. High capacity of community members to envisage change (demonstrated
through vision or mission statements);
2. Strong membership of community organisations;
3. Diverse community group membership and community groups;
4. Frequent public meetings to discuss implications of community group rules
and plans;
5. Large number and diversity of information sources accessed and used;
6. Effective regional executive administration compared with other social groups;
7. Local organisations highly effective;
8. High involvement in community decision making processes; and
9. Information sharing between community members including training and skillsharing.
The literature, (Laverack 2006; Labonte & Laverack, 2001), has identified nine
empowerment domains, to include:
8
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1. Participation – individuals participate with others to build inter-personal trust
and define, analyse, articulate and act on their concerns;
2. Community based organisations – provide organisational elements where
people come together to socialise and address concerns;
3. Local Leadership – involves elected or appointed leaders and reputational
leaders who informally serve the community. Leaders may work for or against
equity, equality and inclusive community interests;
4. Resource mobilisation – resources (food, money, people, skills, knowledge
etc), raised from within and negotiated from beyond - an indication of
organisational ability;
5. ‘Asking why’ – community critically assess contextual causes of issues and
reflect on assumptions and ideas underlying potential responses; alternative
responses to issues are contemplated through discussion, reflection and
action (i.e. critical awareness, critical thinking);
6. Assessment of the problems – including a range of personal, social, economic
and environmental factors;
7. Links with other people and organisations – partnerships, coalitions, alliances
etc formed to address identified needs/goals;
8. Program management – community based organisations take on direct
control over their activities; and
9. Role of outside agents and program management - community
members/groups work with outside agents/organisations and have control
over design implementation, management, evaluation, financial control,
administration, and reporting of programs and plans. There is a sense of
community ownership.
5.2
A Free Ride Scenario
Set within the same overarching futures context, this scenario is characterised by
extremely low levels of community responsibility and involvement in governance and
in the management of community affairs that operate in a political system offering a
high degree of exclusive governance for its citizens (see Figure 1).
Some trends that are likely to characterise this scenario include:
 increasing reliance on government – multiple handouts/support; play off
between agencies and conflicting policy responses;
 less communication; one-way communication (top-down);
 bigger projects done more quickly, but increase disparity between
winners/losers;
 financial incentives to drive population growth;
 health/social inequalities broaden;
 positive for mitigation (as top-down policies could promote action) but
restrictive for adaptation (adaptation occurs locally so a strong top-down
context wouldn’t help local adaptation; stifles innovation);
 top-down policy context would lead to new standards/policy being
implemented, e.g. energy efficiency in houses;
 trigger points for flipping to people power;
 hung parliament;
 a government responsive to commercial interests as opposed to the
community;
9
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increasing role of developers - increase in importance due to the gap between
community and government;
government vs. public double standards (e.g. does State follow its own
rules?);
global financial crises (linked to quickening peak oil vulnerability); and
higher priorities in private lives means less focus on public issues.

This scenario has a number of associated uncertainties including:
 question of getting meaningful change rather than token efforts;
 declaration of climate change as a ‘state interest’; and
 integrated planning.
On the other hand, a number of positive attributes may also be associated with this
scenario, including:
 higher guarantee of continued provision of essential services to community;
 centralised state bureaucracy leading to effective sectoral policies;
 creation of task forces, co-ordinating committees or working liaison groups
encouraging independent thinking and broader perspective required for
longer-term policy planning; and
 bigger capacity for state led large scale intervention to provide anticipatory
policy.
This scenario can be expected to be characterised by:












technocratic approaches to governance (a top-down approach);
low participation of the community in decision making/politics;
a community totally dependent on government;
an unaware and ill-informed community without an appetite to engage;
loss of autonomy/democracy;
a lack of transparency in governance;
a lack of trust in decision makers and in the process of decision making;
a loss of a sense of community;
a less cohesive political process;
less targeted policies for equity and community needs; and
poor quality outcomes and accountability.

In some circumstances it may also lead to a failed state/societal collapse and a more
authoritarian society.
This scenario could be characterised by top-down institutions and governance
whose defining attributes could include:
 States impose rules or standards of behaviour on other actors, backed by
sanctions and rewards, in order to achieve collective goals (Bell & Hindmoor,
2009);
 Views of institutions are determined by laws written by political leaders
(Easterly, 2008);
 Political leadership can dismantle laws and make new ones at their own
discretion (Easterly, 2008);
10
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“There is a heavy burden on economists to determine the optimal institutions
to recommend to political leaders, using theory and empirics to design new
institutions from scratch” (Easterly, 2008:95);
“Economists recommend institutions through pure reason” (Easterly,
2008:95);
Decisions taking place are ‘actively authorised by states’ (Regulska, 2009);
States have control over the implementation of international recommendations
and directives and control over how resources are distributed (Regulska,
2009); and
Governments or agencies of the state act authoritatively to bring about an
outcome. Governments and state agencies directly allocate resources through
taxing and spending, or they attempt to impose order, rule and collective
capacity (Bell & Hindmoor, 2009). Some examples may be governments
banning smoking in public places (thus directly bringing about an outcome), or
raising the taxes on a packet of cigarettes (thus changing the incentives for
smokers in order to bring about an outcome) (Bell & Hindmoor, 2009).

Some examples of increased hierarchical governance despite the changing nature of
governance and economy, used by Bell & Hindmoor (2009) are:
 increased policing and surveillance and micro-management of society (for
example, road surveillance and speeding fines; curfews and court orders to
restrict freedom of movement);
 increasing government assets (despite privatisation of services and
infrastructure);
 increased state regulation of behaviour (through actions such as welfare
contractualism, and tax incentives);
 increasing centralised executive power and authority;
 public sector reforms that shift the focus of “management systems from inputs
and processes to outputs and outcomes; towards greater measurement of
results; and a preference for leaner, flatter and more autonomous
organisations” (Bell & Hindmoor, 2009:87); and
 “The rhetoric of ‘crisis’ is increasingly an excuse for sidestepping routine
policy process and strengthening the hand of centralised government” (Bell &
Hindmoor, 2009:84).
The concept of the ‘regulatory state’ is attributed to forms of governance emerging
from the practices and institutions of the welfare state. Gadossy & Sonnenfeld (2005)
assert that people will be more apathetic and less likely to act on issues where there
is:
 obedience to authority;
 diffusion of responsibility, with division of responsibility between specialists
and organisations;
 a culture of apathy;
 faith amongst people that someone else will take actions for them; and
 little incentive or support for taking action, or fear of a damaged reputation or
image from taking action on an issue.
Lastly, an alternative side to this scenario should also be contemplated, such as in
the case where the state facilitates the situation highlighted by this scenario. On the
11
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question of the politicalisation of disaster management, competing rights claims and
the notion of a contested social contract, Pelling & Dill (2010: 34) argue that “disaster
shocks open political space for the contestation or concentration of political power
and the underlying distribution of rights between citizens and citizens and the state”.
This clearly may be an underlying set of drivers leading to this scenario.
The subsequent step in the scenario development involved the closer definition of
the scenarios, principally in terms of their specific distinguishing characteristics
including:
1. Likely Trends
2. Uncertainties
3. Possible shocks and surprises
This also included the identification of likely signposts relevant to the two scenarios
(i.e. indicators of possible futures being realised such as events, occurrences or
observations that can be scanned from the real world). The two types of sign posts
that were sought included:
1. Sign posts indicating changing direction (i.e. opportunities); and
2. Sign posts indicating a dangerous direction (i.e. threats).

12
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PART III
6.0 ADAPTATION OPTIONS
Parallel to the scenario planning process was the development of an initial set of
adaptation options4. Separate adaptation options were initially assembled within
each of the discrete Human Settlements sectors then cross-sectoral options
developed from the initial set.
The first step involved the identification of the range of adaptation options currently
being used at the local and regional levels in South East Queensland (with particular
emphasis on the Human Settlement types and activities associated with them).
Added to this was a range of higher level state, national and international adaptation
options that have an influence (impact) on Lilliput (SEQ) and the Human Settlement
types.
The next step involved the selection and deconstruction of these existing adaptation
options noting: their climate change adaptation goals (aims) and objectives; their
implementation actions and required levels of service for meeting those goals and
objectives (both explicit and inferred). Also examined was the manner in which
climate change adaptation was addressed; the degree to which each approach met
community goals and requirements; and the methods and tools used (see Figure 2).
Figure 2 outlines a range of examples of statutory and non statutory mechanisms
which can be employed in different planning and management regimes to support
the implementation of adaptation options and their associated policies, programs and
actions. This can include a single or a combination of implementation mechanisms
within a spectrum that ranges from statutory (mandatory) to voluntary (optional)
instruments or tools. A full description of these examples of statutory and non
statutory mechanisms that are available to implement the adaptation options is
provided in Appendix D.
The initial set of existing adaptation options were then supplemented with
additionally constructed adaptation options that met the goals (aims) and objectives
of climate change intentions/needs (e.g. those identified from interviews or in the
literature). Alternative options (approaches) that could be used to achieve the climate
change adaptation goals (aims) and objectives were also noted.
This set of preliminary adaptation options were developed to identify and consider:
 their specific sectoral and/or cross sectoral relationship;
 primary reference (existing; modified; created);
 type of implementation response (e.g. one-off, ongoing, episodic);
 main mechanism for implementation (e.g. regulations, incentives, etc);
 responsibility for implementation of the option (primary and partners); and
 anticipated benefits of the option.

4

Adaptation Options in this sense include: policies; plans (design), processes; programs; procedures; products;
and people (behaviour).
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Statutory Planning &
Management Regime

Non Statutory Planning
& Management Regime

Statutory
(Mandatory )

Voluntary
(Optional)

Regulations
Policies

Mechanisms
(Instruments, Tools)

Guidelines
Advice
Directives
Incentives
(financial & non financial)
Codes
Self Regulations
(eg Industry Standards)
Standard Operating
Procedures (SOPs)
(adapted from: Low Choy & Maccheroni, 2005

Figure 2: Examples of statutory and non statutory mechanisms for different
planning and management regimes
These preliminary adaptation options were set out in tabular form (see Appendix E),
with a selection chosen for presentation to participants during the second series
workshops. A summary of the preliminary adaptation options that were tested during
the inland and coastal workshops through the scenario planning approach is
tabulated below (see Tables 1 and 2 respectively).
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Table 1: Preliminary Adaptation Options – Inland Workshop
I1. Disaster Preparedness in Vulnerable Communities Program to develop community awareness and
improve individual, household and business capacity through the following projects:
 Community resilience by integrating community education into disaster management;
 Business continuity planning in response to climate change;
 Property resilience through practical steps that homeowners can take to better protect their homes
from the impacts of cyclones and storms; and
 Mass evacuation planning across the State.
I2. Bushfire Community Training Package to develop and support a network of Volunteer Community
Education Officers to deliver bushfire and natural disaster community education and increase bushfire
preparedness across the state.
I3. Emergency management agencies to identify community leaders/representatives/groups to
provide a point of contact within communities before, during and after disasters to improve communication
with communities to ensure improved preparedness, response and recovery to disasters. These
community leaders/representatives/groups should also be attributed responsibility for helping the
community prepare for, respond to and recover from disasters.
I4. Conduct emergency preparation scenario-based exercises involving the community as well as
all relevant levels of governments and agencies that are based on possible worst case scenarios for
natural hazards (including the consideration of multiple events) to test out the emergency management
arrangements under extreme cases.
I5. Reduce the risk from natural hazards, including the projected effects of climate change, by
establishing adaptation strategies to minimise vulnerability to heatwaves and high temperatures, reduced
and more variable rainfall, cyclones and severe winds, and severe storms and hail.
I6. Urban development is to be consolidated by favouring infill and redevelopment of existing urban
localities and minimising the exposure of communities to heatwaves and high temperatures.
I7. Revise the building code to include provisions related to increased buildings resilience to climate
change impacts (e.g. heat waves, floods and severe storms).
I8. Improve design standards and/or retrofitting of road infrastructure systems for protection against
flooding, extreme heat and wind and corrosion (e.g. new structures with barriers, higher elevations or
more inland locations, material properties).
I9. Improve design of stormwater systems to cater for higher intensity storms, increasing erosion of
receiving stream channels which may lead to higher sediment levels, highway runoff and chemical and
nutrient loads, therefore reducing flood risk to people and property from more frequent and severe
extreme events.
I10. Include costs associated with climate change impacts in asset valuation and depreciation (e.g.
include current value and expected investment with higher/lower deterioration rates; link vulnerability with
maintenance costs/intervals, predominantly for roads).
I11. Develop guidelines for health protection and health prevention of community and volunteers
when dealing with hazards and hazardous material during disaster recovery.
I12. Improve and update the capacity of the public health system in regards to climate change
impacts to provide additional mental health support to affected communities during disaster recovery and
beyond as well as specific strategies and activities to deal with increasing cases of heat stress.
I13. Encourage the provision of residential accommodation which is designed and located to integrate
with the surrounding community, while meeting the specific needs of youth, the aged, people with
disabilities and other disadvantaged groups and minimising their vulnerability to climate change impacts.
I14. Develop leadership by encouraging strong partnerships across government, business and the
community in order to improve communication of climate change risks to decision-makers and wider
community.
I15. Create funding program to assist households to retrofit high risk homes to improve adaptation to
climate change impacts (e.g. heat waves, floods and severe storms).
I16. State and local governments to incorporate specific post-disaster redevelopment plans into
their pre-disaster planning processes.
I17. Integrate disaster mitigation/prevention and disaster risk reduction measures/ initiatives into
corporate, strategic and regional/urban development plans at all levels of government and industry.
I18. Evaluate sewerage and storm water systems in the context of increased climate change risk to
develop and implement robust management plan to climate-proof systems to withstand extreme weather
events, particularly flooding (e.g. site specific solutions including flood mitigation works, back-up power
systems for all pumping stations and relocation or retrofitting of systems).

14

South East Queensland Climate Change Adaptation Research Initiative March 2012

I19. Strategic relocation and upgrade of emergency and health services departments (e.g. disaster
management warehouses and caches, disaster coordination centres, evacuation centres, hospitals, aged
care facilities) into low risk areas and being climate-proof so they can continue to operate during
emergencies. This should include considering threats to infrastructure, such as communications and
roads.
I20. Redundancy and back-up for essential services and buildings to ensure high priority buildings,
such as Local Disaster Coordination Centres, hospitals, council buildings and evacuation centres, as well
as access routes have redundant essential services (e.g. multiple supplies of power, water,
communications, alternative access routes) and/or have independent critical services (e.g. emergency
diesel generators and fuel supplies, water storage).

Table 2: Preliminary Adaptation Options – Coastal Workshop
C1. Integrate post-disaster recovery in pre-disaster planning - State and local governments to incorporate
specific post-disaster redevelopment plans into their pre-disaster planning processes.
C2. Redundancy and back-up for essential services and buildings – Ensure the redundancy and back-up of
high priority buildings and services, such as Local Disaster Coordination Centres; hospitals; council buildings
and evacuation centres; alternative access routes; communication; and multiple supplies of power, fuel and
water.
C3. Retreat and upgrade of essential emergency and health services - Strategic retreat and upgrade of
emergency and health services departments (e.g. disaster management warehouses, disaster coordination
centres, evacuation centres, hospitals, aged care facilities) into low risk areas and to appropriate standards to
projected risks so they can continue to operate during emergencies. This should include considering threats to
infrastructure, such as communications and roads.
C4. Planned retreat - Encourage the landward sitting and relocation of public and private assets in areas
adjacent to receding shorelines.
C5. Full Hazards disclosure clause - Consider a Coastal Hazards Full Disclosure Law that alerts buyers of
coastal property about current and future risks relating to extreme weather events and climate change such as
erosion rates, storm history, inundation and sea level rise concerns.
C6. Community leadership during emergencies - Emergency management agencies to identify community
leaders/groups to provide a point of contact within communities before, during and after disasters to improve
communication with communities and ensure improved preparedness, response and recovery to disasters.
These community leaders/groups should also be attributed responsibility for helping the community prepare for,
respond to and recover from disasters.
C7. Improved stormwater management and system - Improve design and construction of stormwater
systems to increase monitoring of stormwater infrastructure (i.e. detect blockages) as well as stormwater
detention capacities to reduce peak flow and control flooding from higher intensity storms and rising sea levels
C8. Coastal defence programme – Implement a programme of defence (storm surge barriers, seawalls and
coastal dunes) to provide continuing flood risk management due to storm tides and sea level rise by controlling
water levels within waterways.
C9. Pre-emptive adaptation of medical and health services - Develop response plans for emergency medical
and health services to act in a more pre-emptive manner through extreme weather events. This would include
early warning signals and identifying a wide range of staff, buildings and assets that could be useful through
extreme weather events.
C10. Community education and awareness raising campaign targeted at new residents and seasonal
visitors - Emergency management and health agencies to develop and implement community education and
awareness raising campaigns/ initiatives targeted at new residents and seasonal visitors about preparedness,
response (including evacuation) and recovery to coastal hazards and implications of climate change for their
community.
C11. Building code design criteria – All new and substantially renovated buildings (greater than 25% of the
current replacement value of the structure) located along canals and waterways must provide for setbacks from
the waterway and have 500mm freeboard measurement above a projected site-specific flood level.
C12. Beach nourishment strategy - Beach nourishment and dune restoration are periodically executed to
maintain beach width and a safety buffer against the most extreme storms and rising sea levels.
C13. Link databases of vulnerable groups - Develop collaboration between all services that deal with high risk
groups, such as aged care, disabled care and child care, non-government organisations to create a unified,
dynamic database of these groups. Emergency management and health service departments will need to
maintain effective communication with each other and with these groups in relation to climate change impacts
and responses in emergency situations.
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PART IV
7.0 EVALUATING THE ADAPTATION OPTIONS
The second series of scenario planning workshops were conducted around two
groupings of Human Settlements stakeholder interests which resulted in a coastal
workshop and an inland workshop. The two developed scenarios were used to test
the strength and adequacy of existing and developed preliminary climate change
adaptation options.
The focal questions that these workshops centred on included the following:
Primary Question:
What adaptation options (e.g. policies; plans [design], processes;
programs; procedures; products; people [behaviour]) should be employed
in Lilliput and each different human settlement type to reduce the effects
of climate change on urban planning and management, physical
infrastructure at local government level, coastal management, human
health and emergency management?
Secondary Questions:
What steps are necessary to achieve a sustainable climate adapted
Lilliput, including the human settlement types in the medium term (i.e.
2036) and can this be achieved through existing and proposed climate
change adaptation strategies for Lilliput?
What steps are necessary to achieve a sustainable climate adapted
Lilliput, including the human settlement types in the long term (i.e. 2070)
and can this be achieved through existing and proposed climate change
adaptation strategies for Lilliput?
The selected timeframe of 2036 was chosen as it coincided with the expected next
integration of the South East Queensland Regional Plan 2014 – 2036 (Department of
Infrastructure and Planning, 2009) and it was also close to the inner climate change
projections (2030). The second timeframe coincided with the outer climate change
projections (2070).
The methodological process of the second series scenario planning workshops is
illustrated in Figure 3. The core assessment centred on the two fully developed
scenarios (Shared Path and Free Ride scenarios). It also involved the input of:
 Human Settlements sectoral fact sheets (Appendix F);
 Climate change storylines (Appendix G);
 The hypothetical Lilliput model and the six human settlement types (Low Choy
et al, 2011); and
 The range of existing and developed climate change adaptation options for
testing (Appendix E).
The overall workshop process and sequence of participant tasks is outlined in
Appendix H.
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Figure 3: Series 2 scenario planning workshop process
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Hence, workshop participants were tasked with assessing selected sectoral and
cross-sectoral adaptation options for Lilliput and the relevant Human Settlement
types within the context of the two different scenarios. In doing so they had at their
disposal five sectoral fact sheets which provided a background statement for their
respective sector and an assessment of the current situation and future trends for
that sector with particular regard to climate change and natural hazards (see
Appendix F). The workshop participants were further informed by the availability of a
set of Climate Storylines for the Lilliput region and its six Human Settlement types.
These storylines reported current climate averages for temperature, relative humidity
and rainfall and expected climatic changes based on recently available preliminary
CSIRO regional downscaling for SEQ (see Appendix G).
Not all adaptation options could be tested in the workshop process due to the large
number of options that were assembled and developed, and the limited time that was
available for each of the one day workshops. Hence, a representative selection of
key sectoral and cross-sectoral options relevant to either the inland or the coastal
workshop was tested.
The initial assessment was in terms of a set of ‘What If’ questions followed by a more
rigorous assessment using a set of eleven adaptation appraisal criteria drawn initially
from the literature with subsequent stakeholder feedback for the Human Settlements
component (see Appendix I).
7.1 Initial Assessment
The workshop’s first step involved an initial assessment of each selected adaptation
option in terms of four ‘What If’ questions, namely:
1. What is the likelihood that it will have negative impacts on society?
2. To what extent does it represent ‘value for money’ (cost effectiveness)?
3. What is its likelihood of success (achieving aims)?
4. To what degree does it promote rather than inhibit resilience5?
Responses to these ‘What If’ questions were in terms of how well the option would
perform to the particular question under each scenario (i.e. on a scale of ‘low’,
‘medium’ or ‘high’ degree of conformance).
7.2 Assessment of Adaptation Options
For the second step, a further and comprehensive assessment of the selected
adaptation options was undertaken using a set of adaptation appraisal criteria for
Human Settlements (see Appendix I). The criteria included: flexibility; robustness;
equity; coherence/alignment (synergy) in terms of alignment and enhancement;
acceptability (i.e. political, community, bureaucratic, and private sector acceptability);
and then avoidance of maladaptation in terms of low greenhouse gas emissions;

5

Resilience was defined for participants as follows:
“Resilience is the capacity of a system to absorb disturbance to undergo change and still retain essentially
the same function, structure and feedbacks.” (Walker & Salt , 2006:31);

"Resilience reflects the degree to which a complex adaptive system is capable of self-organization (versus
lack of organization or organization forced by external factors) and the degree to which the system can build
capacity for learning and adaptation." (Adger et al, 2005:1036)
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less vulnerable populations; low opportunity costs; adaptation incentives; and low
path dependency.
The development of appropriate adaptation options is a challenging but very
important step (Barnett & O’Neill, 2010). Adaptation options may fail to meet their
objectives, may increase vulnerability or may worsen the impacts of climate change
and thus lead to maladaptation. Avoiding maladaptation is critical to successful
adaptation decision making. A key step in the generation of adaptation options is
therefore to develop a set of criteria against which to test and evaluate these options.
This process serves to inform the selection and prioritisation of adaptation options
and reduce the risk that inappropriate options may be developed and lead to
maladaptation and additional negative impacts. The criteria adopted in the Human
Settlements component were developed following a two-step process. First, a draft
set of criteria were extracted from a review of the literature (e.g. Fankhauser et al
1999; Adger et al, 2005; Adger et al, 2009; Hallegatte, 2009; Barnett and O’Neill,
2010) and the work carried out by the UK Climate Impacts Programme (UKCIP,
2012). Second, these draft criteria were put forward to key stakeholders during a
Human Settlements’ Project Reference Group (PRG) meeting to gain their feedback
and ensure that the final set of criteria would be relevant to and accepted by them.
Following this process, the final set of 11 criteria was chosen. These criteria are not
exhaustive but comprise a benchmark to guide policy formulation for climate change
adaptation. They represent well-established criteria that should help ensure that
adaptation options are designed to deal with uncertain future climatic and socioeconomic conditions, do not lead to unintended negative impacts on other systems,
sectors or groups, enhance current policies and initiatives, do not increase the
impacts from climate change and do not lead to maladaptation.
The adopted set of adaptation appraisal criteria along with an explanation of each is
set out below:
 Flexibility - flexible adaptation options will be more responsive and flexible to
changing future conditions, can be modified or adapted, will allow for
adjustments due to unforeseen changed conditions and can be implemented
with flexibility (Fankhauser et al, 1999; Hallegatte, 2009; UKCIP, 2012).
 Robustness – robust adaptations can operate and perform under a wide
range of uncertainties and future climatic scenarios. They are therefore not
dependent on any particular future scenario.
 Equity – this is a critical dimension, as it is generally recognised that the
poorest and most vulnerable groups will disproportionately experience the
negative impacts of climate change and that adaptation options can have
negative spill-over effects (Adger et al, 2005; Adger et al, 2009).
 Coherence/synergy – alignment – it is important to consider the interaction
and alignment between an adaptation option and other policies, measures
and sectors to ensure the implementation of the adaptation option does not
negatively affect other policies or sectors and thus lead to sub-optimal results
(Hallegatte, 2009).
 Coherence/synergy – enhancement – adaptation options should also seek to
enhance and strengthen the outcome of existing policies and initiatives.
 Acceptability (political, bureaucratic, community and private sector) – the
acceptability of an adaptation option by different stakeholders is a critical
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factor that will influence the successful uptake, implementation and outcome
of the adaptation option.
Avoidance of maladaptation – Barnett & O’Neill (2010) define five types of
maladaptation which we use here as criteria to assess adaptation options:
o Low greenhouse gas emissions – the future emissions and energy
costs of adaptation options need to be taken into account, as energy
intensive adaptation options will create a positive feedback by
increasing greenhouse gas emissions and thus contributing to climate
change and increasing the level of adaptation required.
o Less vulnerable populations – adaptation actions need to ensure they
do not meet the needs of one group or sector while disproportionately
burdening those most vulnerable.
o Low opportunity costs – adaptation options need to ensure they do not
lead to high environmental or social costs relative to alternative
options.
o Adaptation incentives – adaptation options must not reduce incentives
to adapt by encouraging dependence on others or penalising
anticipatory action.
o Low path dependency – adaptation options must not result in
trajectories that are difficult to change in the future, lead to decreased
flexibility to respond to unforeseen changes and therefore limit choices
available to future generations.

Each adaptation option was assessed in terms of how well it met each of these
eleven appraisal criteria, i.e. either ‘high’ or ‘low’, where ‘high’ was considered
favourable and ‘low’ unfavourable. Specifically, participants were asked to: ‘Consider
how the adaption option will address expected climate change in Lilliput in terms of
the climate change adaptation options appraisal criteria’.
7.3
Recommendations for Improvement
The third step sought workshop participant’s recommendations for amendments and
modifications to the existing and proposed climate change adaptation options. An
associated task of this step asked participants to identify what needs to be done now
to prepare for the future, to take account of signposts6, and avoid or minimise
unwelcome surprises and shocks later7. In this sense they were requested to
consider the task in terms of revisions to adaptation options and key messages to
engage stakeholders and to initiate dialogue on climate change adaptation
requirements for Lilliput.
These workshop recommendations for improvements to the preliminary adaptation
options were supplemented with recommendations from a number of other sources
including the Project Reference Group and specifically targeted key stakeholder
interest groups.

6

See explanation and definition of “signposts” at the conclusion to Section 5.
Signposts and Shocks and Surprises were initially identified during the 1st workshop series for both scenarios
nd
and then reconfirmed in a warm-up exercise that led the 2 series workshops.

7
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7.4
Voting on Adaptation Options
The workshop’s fourth and final step involved the participants voting on each
adaptation option on an individual basis. Workshop participants were given the
opportunity to individually rate adaptation options against the ‘What If’ questions for
each of the scenarios through an electronic polling process.
An interactive audience response system was used to obtain simultaneous feedback
from all workshop participants. This comprised the use of TurningPoint®, an
interactive PowerPoint® software, in combination with radio frequency response
devices. An interactive presentation was prepared in which each slide described a
single adaptation option and one of the four ‘What If’ questions (see Figure 4).

Option 1. Integrate post‐disaster recovery in pre‐disaster planning ‐ State and local
governments to incorporate specific post‐disaster redevelopment plans into their pre‐
disaster planning processes.

1. What is the likelihood that it will have
negative impacts on society?

1. Low
2. Medium
3. High

0%

0%

0%

Figure 4: Example of interactive slide – Stakeholder voting
Each participant received a response device to individually vote on specific
adaptation options by rating them low, medium or high against each of the ‘What If’
questions by pressing the corresponded numerical display 1, 2 or 3 in the device.
During the polling process, the adaptation options were read to participants following
which they had 10 seconds to make their selection between low, medium and high.
Once polling was closed for each ‘What If’ question, results were immediately
displayed to participants (see Figure 5).
A final report was then generated that combined the polling results showing the
rating of all adaptation options against all ‘What If’ questions.

21

South East Queensland Climate Change Adaptation Research Initiative March 2012

Option 1. Integrate post‐disaster recovery in pre‐disaster planning ‐ State and local
governments to incorporate specific post‐disaster redevelopment plans into their pre‐
disaster planning processes.

1. What is the likelihood that it will have
negative impacts on society?
63%

21%

1. Low
2. Medium
3. High
1

2

16%

3

Figure 5: Example of polling results – Stakeholder voting
7.5
Stakeholder Interviews
The Human Settlements team’s stakeholder engagement strategy also involved
interviews with selected key stakeholders to supplement the findings from other
collaborative undertakings, particularly the workshop series.
The prime objective of these interviews was to increase sectoral understanding of
the policy process within government and non-government organisations, including
policy development and implementation with implications for climate change
adaptation. Other overarching objectives included the identification of barriers to
effective adaptation as well as the reasons behind the lack or abundance of climate
adaptation policies existing across organisations. Interviews also sought to obtain
information on best methods and approaches to developing adaptation actions and
strategies, and on how adaptation policies are being generated by different
organisations. Additionally, they provided stakeholder’s perspective on climate
adaptation policies which could be classed as contentious/intractable by both
decision makers and the public. In addition to the set of generic questions that were
common to all interviews, there was an additional set of sector specific objectives
that each separate sector researcher also pursued.
A total of 30 semi-structured interviews (Hay, 2005) were held to inform the
development of adaptation options within and across sectors. Interviewees were
purposively selected to include practitioners from all five sectors encompassing the
Human Settlements component, i.e. urban planning and management, coastal
management, emergency management, human health and physical infrastructure.
Interviewees were also selected to ensure good representation from across state
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and local governments, non-government and research organisations and the private
sector. This has included individuals in executive, senior and middle management
positions, who primarily work in policy, planning, capacity building and engineering
(see Table 3).
Table 3: Attributes of Stakeholder Interviews
Stakeholder group

Local Government

State Government

Number
of
Interviews
15

7

Predominant field of work

Planning, engineering,
health, emergency
management
Planning, engineering,
health, emergency
management

Advisory Bodies

3

Planning, policy, capacity
building

Non-Government
Organisation

3

Planning, environment,
capacity building

Private Sector

2

Engineers, capacity building,
health

Position in
organisation

S, M, O&M

E, S, M

M

M
S, M

E, executive, S, senior management; M, middle management; J, junior position; O&M, operation and
maintenance

7.6
Targeted Consultation with Key Interest Groups
The workshop findings from the second series plus the special Project Reference
Group mini-workshop, along with feedback from stakeholder interviews were
supplemented with feedback from targeted consultation with specific stakeholder
interest groups. Consultation took the form of a structured survey administered
through the internet.
A set of twenty-eight preliminary adaptation options, drawn from the same group that
was tested at the coastal and inland workshops of the second series, were sent to a
number of stakeholder organisations seeking their participation in this section of the
adaptation option evaluation process. Utilising a structured response table,
respondents were invited to: suggest improvements for each adaptation option;
identify the actions that needed to be taken to implement each adaptation option;
and lastly, to identify possible constraints/barriers to implementing the adaptation
options.
Responses were received from two state government agencies; two land
development umbrella organisations; a non-government organisation; and two
special interest groups. Their responses, whilst varied, provided adequate coverage
of all five Human Settlements sectors with emergency management being the least
addressed.
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7.7
Economic Evaluation
This project features adaptation options involving deliverables in the form of a large
range of policy and program options where, on face value, an economic analysis of
these adaptation options would appear to be an important project outcome. In
particular, in the face of the range of potential adaption options presented as part of
the project, a cost/benefit analysis (CBA) would support public and private decision
makers in structuring problems and finding and selecting solutions. However, despite
significant literature dealing with the execution of CBA generally and more
specifically in the area of climate change adaptation, there are several issues
associated with undertaking a CBA in the context of the SEQ CARI Human
Settlements project which largely precludes its use as an analytical/ decision tool.
A cost /benefit analysis involves several steps including:
1. Listing a range of alternative programs;
2. Selecting appropriate measurement options and measuring all costs and
benefits associated with alternatives;
3. Predicting the costs and benefits over relevant time periods;
4. Converting all costs and benefits into a common currency;
5. Applying a discount rate; and
6. Calculating the net present value of project options.
For the Human Settlements project, issues with measuring the appropriate costs and
benefits associated with a large range of adaptation options and understanding and
predicting how these will change over time remains a hurdle to completing a robust
CBA.
As it has been illustrated throughout this project, issues of measurement and data
remain an important challenge to climate change adaptation work (Low Choy et al,
2010). Within the framework of a cost-benefit analysis, because of the nature of
climate change and adaptation options, obtaining appropriate and robust data and
measuring costs and benefits can be difficult. To establish the economic case for or
against a particular option, data is required for several purposes, including costing
resources for adaptation and analysing whether or not it is worthwhile to undertake
adaptation, how much to invest in adaptation, the most cost-effective methods of
adaptation, and so on. In order to compare between alternative options, the most
appropriate approach is to compare adaptation options or policies with outcomes
that will prevail in the case where no adaptation measures are implemented (Lecocq
and Shalizi, 2007b). That is, compare adaptation actions with a baseline scenario of
non-action. At its most basic level, such a comparison is difficult due to the extreme
uncertainty associated with the potential outcomes of policies (Lecocq and Shalizi,
2007a) and becomes even more complex in the case where there are a large
number of policy options and these are undertaken within a cross-sector framework.
Moreover, this combined with the potential for unknown technical, socioeconomic,
political and environmental change overtime makes the adaptation action and
baseline scenario comparison even more difficult (O’Brien, 2004).
Other significant challenges include how to measure the costs/benefits of any
externalities (positive or negative) imposed by a given adaptation option and how to
cost adaptation outcomes which are autonomous or unplanned (European
Environment Agency, 2007). In order to rigorously understand the costs and benefits
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associated with a particular adaptation option, it will be necessary to understand the
potential unintended consequences of that option. Any particular policy or program
has the potential to introduce a range of positive and negative externalities which will
add a further complicating layer to the process of running a cost benefit analysis.
This is especially the case in the context of the Human Settlements component as
many potential policy options have cross-cutting impacts where the exact
consequences will be largely unknown. In addition, some adaptation options may
have unintended consequences beyond cross-cutting adaptation impacts. For
instance what might be the consequences in environmental terms of an adaptation
policy calling for the retro fitting of energy inefficient housing with air conditioning for
use during extreme heat wave events?
Associated with these issues is the question of the impacts of autonomous
adaptation. While a large proportion of adaptation responses are likely to be in the
realm of planned policy or programmatic responses which in theory can be analysed
in a suitable cost / benefit framework, there will also be adaptation practices that are
autonomous. Households and communities are likely to undertake adaptation
practices which, while possibly induced by planned adaptation policies, are likely to
be independent of policy makers inputs. The problem arises due to the obvious fact
that although any potential costs and benefits of these autonomous adaptations
should also be included, knowing what these autonomous actions will be and being
able to understand the costs and benefits associated with them are virtually
impossible to obtain.
Perhaps one of the most vexing issues relates to the measurement of the key
components of any adaptation options. While some things are easy to identify,
measure and apply appropriate costs to (i.e. the cost of labour to carry out a policy or
the costs of a particular piece of infrastructure) others are far more nebulous. The
methodology for costing adaptation impacts involves identifying and quantifying
impacts, converting impacts into monetary units, calculating the costs of adaptation
options, weighing the costs and benefits of adaptation options and choosing the
preferred option (Metroeconomica, 2004). Most of these calculations involve nonmarket factors such as lives, adaptive capacity, and environmental goods and
services. To date, while there is considerable academic and other work surrounding
the meaning, definition and measurement of these concepts, how to assign benefits
to these remains largely unexplored.
Another significant issue associated with undertaking a CBA of adaptation options
revolves around the need to project costs and benefits into the future. While it is a
complex enough task to measure the costs and benefits of all components
associated with a given adaptation option (as discussed above), it is complicated
further by having to project the associated costs and benefits several years into the
future.
There is little consensus within the academic and evaluation community regarding
the most appropriate discount rate to apply. Most analyses that employ discounting
choose a discount rate through a combination of theoretical objectivity and ethical
discretion. Most benefit/cost analyses are criticised for the discount factor used and
there is generally no universal discount rate, and assumptions about discount rates
differ considerably (for some examples, see Arrow et al., 1996; Stern, 2006;
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Nordhaus, 2007; Brekke and Johansson-Stenman, 2008; or Sterner and Persson,
2008). For example, the discount rate applied in the Stern review was 1.4 per cent,
the UK Treasury’s Green Book recommends 3.5 per cent, while other academic
researchers suggest rages from 2 to 6 percent. Differences arise because of the
assumptions made about the rate of pure time preference and the wealth of current
(compared with future) generations.
Hence, in view of these abovementioned difficulties in quantifying and measuring the
various forms of adaption options and their policies and programs, not to mention
their associated externalities, the potential unintended consequences, likelihood of
autonomous adaptation and the like, a CBA has not been attempted. However,
noting these constraints, many of the issues associated with a traditional economic
analysis have been explored with stakeholders in a qualitative sense through the
scenario planning process.
7.8
The Stakeholders
A key factor crucial to the success of the project and particularly to the workshops
was the level of representation of key stakeholder groups in term of the participants
as well as the coverage of all key Human Settlements sectors at local and state
government and non-government levels. This stakeholder engagement was
achieved on a number of levels and in a number of ways, namely:
 continual engagement throughout the duration of the project (three years) in
the form of membership of a Project Reference Group (PRG);
 participants at the two workshop series conducted over an eighteen month
period;
 individual interviews; and
 targeted consultation with specific stakeholder interest groups.
The project was guided by an expert reference group drawn from key stakeholders in
each jurisdiction, including state and local government, industry and the community.
The role of the PRG and its members was to:
 participate in Reference Group meetings;
 provide a forum for the researchers to discuss ideas, progress and seek
stakeholder opinion, advice and support;
 provide reviews of project outputs and comments on draft reports;
 guide the project team to relevant data sources and information;
 identify key contacts and information for the project, suggest target audiences
for project outputs and, where appropriate, promote the project and its
findings in appropriate forums;
 provide input regarding communication guidelines and strategies;
 assist the project team to disseminate the project outputs through their
respective networks; and
 provide advice on linkages to other relevant programs and projects in the
project study areas.
The membership of the PRG comprised members drawn from the following groups
of stakeholders8:
8

Names and titles of State government agencies that were active at the time of the research have been
maintained for the purposes of this report.

26

South East Queensland Climate Change Adaptation Research Initiative March 2012













A representative from each of the four local governments providing the case
studies and informing the project (Gold Coast City Council, Moreton Bay
Regional Council, Ipswich City Council and Sunshine Coast Regional
Council);
Department of Local Government and Planning;
Department of Environment and Resource Management – Office of Climate
Change;
Queensland Health;
Department of Community Safety - Emergency Management Queensland;
Local Government Association of Queensland;
SEQ Catchments;
Queensland Council of Social Service;
Queensland Coastal Council Group; and
Urban Development Institute of Australia (Queensland Branch).

The ‘by invitation only’ workshops sought to target representation from all major
stakeholder groups that were representative of the five sectors comprising the
Human Settlements component of SEQ CARI, namely: urban planning and
management, coastal management, emergency management, human health and
physical infrastructure related to local government. Good representation across all
sectors, at the desired levels of government and including the non-government
sector was achieved as illustrated in Appendix J which summarises participant
information for the second series workshops.
The range of stakeholders engaged through the individual interview process has
previously been reported (see Table 3 above).
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8.0 STAND OUT RESPONSES AND KEY MESSAGES FROM
STAKEHOLDERS
8.1
Responses from Stakeholder Interviews
A preliminary analysis of the interviews identified key broad themes which are
important when developing and implementing climate change adaptation in the
region. These include:
 Responsibility – scale (spatial and vertical) and sectoral;
 Time scale challenges/barriers;
 Best practice/innovation;
 Barriers – lack of capacity, financial/lack of funds, politics and power of
developers, climate scepticism, legacy of historical decisions, lack of
knowledge (including what adaptation means), lack of communication to
communities, uncertainty in science, change of mindsets, differing priorities
between sectors, cost of adaptation options (e.g. buy-back of land,
engineering solutions), reactive mode;
 Opportunities – increased funding, greater outreach; and
 Key priorities – community resilience/empowerment/responsibility, hazardfocused adaptation, adaptation not a priority, lack of action on adaptation.
Table 4 presents a sample of how those broad themes were identified by
stakeholders.
Table 4: Important Climate Change Adaptation Themes Elicited by
Stakeholders
Broad themes

Responsibility

Time scale
challenges/barriers

Best practice/innovation

Barriers

Qualitative explanation
“So when the federal government did start really pushing climate
change issues then you did see a big change in - there's a lot of
people who were trying to do those sorts of things in councils but
didn't have support at the highest levels - and then they did, and
so now there's a lot more happening” (Private sector)
“So what happened then in terms of policy environment is there
was a resistance to actually doing that because of the
uncertainty, which is, 'What is the figure to choose out of all the
scenarios?' and in the policy development it came that it's better
to have a qualified figure than no figure at all, and it's better to
be consistent than to have hugely varying policy settings, and
so...” (Local Government)
“I guess our core business which is provision of infrastructure,
when assessing the design of that infrastructure and
implementation we should be considering how that infrastructure
would perform under a future scenario.” (State Government)
“But how do you actually do that when they’ve all, you know,
those centres seem to always be extremely busy, short staffed,
under the pump. Are we actually tasking them to do more? And
if we’re going to task them to do more then they need to be
resourced to it.” (Non-Government Organisation)
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Broad themes

Opportunities

Key priorities

Qualitative explanation
“So we know a lot of work has been on our flooding, what’s
driving this council is not climate change but it’s the natural
disasters and the risk to their community, but it’s the same
output, same consequence. So flooding, looking at our storm
surge, looking at our overland flow paths, you think that would
be all quite straight forward but they haven’t had that mapping
before at the detailed level that we have now....” (Local
Government)
“we have started conversations about needing to identify areas
that we would defend, areas that we would not defend and areas
where we may attack in terms of setting a - establishing
approaches towards what a future settlement pattern might be”
(State Government)

8.2
Responses from Scenario Planning and PRG Workshops
It has previously been noted that not all adaptation options could be tested in the
workshop process due to the large number of options and the limited time of each
workshop. As previously discussed in Section 6 Part III, a set of preliminary
adaptation options (twenty for the Inland workshop and thirteen for the coastal
workshop) were chosen (see Tables 1 and 2 and Appendix F for further details). The
following summary of the key stand out responses and key messages from
stakeholders, resulting from the second series of workshops in which the selected
options were tested against the two scenarios has been arranged into the following
six groupings:
A. Preparing the Community;
B. Support for Vulnerable Communities;
C. Community Leadership;
D. Proactive (Anticipatory) Initiatives;
E. Disaster and Recovery Management; and
F. Managing the (Urban) Environment.
A. Preparing the Community (see Preliminary Adaptation Options C10, I2, I4 in
Tables 1 and 2)
Key Words: awareness, education, preparedness, support, scenario exercise,
residents, seasonal visitors, bushfire and natural disaster training
The adaptation option Community Education and Awareness Raising Campaign
Targeted at New Residents and Seasonal Visitors (C10) was tested under both
scenarios for the coastal situation. It was found that this option consistently satisfied
all appraisal criteria to a high degree under both scenarios. Individual voting by
stakeholders judged this option to have a ‘low’ negative impact on society under both
scenarios.
Caution was recommended in its pitch as it was recognised that depending on how it
was presented and ‘portrayed’ it could be perceived as very negative or very positive
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(i.e. a non-alarmist message needed to be presented, particularly to tourists). It was
also noted that if presented incorrectly, the programs forming this option could foster
a false sense of security.
The Bushfire Community Training Package (I2) option was also consistently rated
high for all appraisal criteria with the exception of ‘robustness’ under both scenarios.
This latter assessment suggests that it was seen as ‘risky’ and highly sensitive to
future changes. Stakeholders noted the difficulty in maintaining continued capacity
and whilst it would be a costly option to implement continuously, it would represent
value for money. They also associated this assessment with a tendency towards
apathy in a Free Ride scenario. Stakeholders emphasised that capacity building
needed to be an ongoing commitment.
The Emergency Exercises (I4) option was judged to meet all appraisal criteria to a
high degree in the Shared Path scenario for the inland situation. It did not rate as
well in the Free Ride scenario, particularly for ‘robustness’, ‘equity’, ‘enhancement’
and ‘acceptability’. It was considered as a potentially huge return on investment in
the event of private sector acceptance, especially when the community is included in
emergence management. It was recommended that this option should be expanded
to include the recovery phase – a task that would require considerable appreciation
and consideration.
B. Support for Vulnerable Communities (see Preliminary Adaptation Options I1,
I13, I15, I12, C13 in Table 1 and 2)
Key Words: residential accommodation, disadvantaged groups, retrofit, high risk
homes, mental health, public health system, data bases, high risk groups, effective
communications and capacity building
The adaptation option that addressed Disaster Preparedness in Vulnerable
Communities Program (I1) was tested for the inland situation where it rated highly
for the majority of the appraisal criteria under the Shared Path scenario. Whilst it
was judged to represent a high degree of cost effectiveness, it was considered that it
had only a medium ‘likelihood of success’, if uptake relied on community awareness.
This would suggest a stronger role for government to improve the chances of
success for this option. It was recommended that all residents be engaged,
especially in awareness and education and communication and not just property
owners. Likewise, there should be ongoing continuity of programs. A specific
recommendation suggested that there should be “notations of risk included on all
property titles”.
Adaptation options such as Link Databases of Vulnerable Groups (C13) were
rated ‘high’ for all appraisal criteria under both scenarios – an outcome consistently
supported by the individual voting. However, irrespective of this consistent and
unanimous assessment, stakeholders considered that it had a ‘low likelihood of
success’, presumably due to the uncharacteristic high degree of collaboration and
interagency communications that success required. Suggestions for improvement
addressed increased use of technology with equitable access.
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The Purpose Fit Residential Accommodation (I13) adaptation option was tested
in the inland context. It demonstrated consistently high ratings under the Shared
Path scenario compared to a mixed set of low and high rating under the Free Ride
scenario. Under the latter, criteria such as ‘flexibility’, ‘robustness’, ‘equity’, ‘private
sector acceptability’, and ‘maladaptation (adaptation incentives and low path
dependency)’ were all rated low. The option was considered to have a low impact
on society but only ‘value for money’ and ‘resilience’ under the Shared Path scenario
were rated high – all others received a medium rating. It was recommended that
increased community involvement should be sought as to the specific needs of the
community that this option should be directed towards.
Tested within the inland context, the Funding Home Retrofitting (I15) option
displayed a close similarity of ratings under both scenarios. Both ‘flexibility’,
‘robustness’ and ‘maladaptation (low path dependency)’ criteria were rated low all
round. With the exception of all four ‘acceptability’ criteria, where the Free Ride
scenario led to low ratings compared to high ratings under the Shared Path scenario,
the balance of the criteria were all rated high under both scenarios. The ‘What If’
questions under the Shared Path scenario were assessed as medium to high whilst
the Free Ride scenario was considered to have a low impact on society but a
medium likelihood of outcome for the balance of these questions.
The Improved Public Health System (I12) option was tested for the inland situation
under both scenarios. It rated high for all criteria under both scenarios with the
exception of the ‘robustness’ criteria associated with the Free Ride scenario. Under
this latter scenario it was judged to represent low value for money and provide low
resilience although it was considered to have a high likelihood of success. Under the
Shared Path scenario on the other hand, it was considered to have medium to high
outcomes for the ‘What If’ questions. The PRG assessment rated all criteria as high
under the Shared Path scenario, which provides overall supports for the workshop
findings. They also questioned if this option should go beyond its current focus on
heat stress and mental health.
C. Community Leadership (see Preliminary Adaptation Options I3, C6, I14 in
Table 1 and 2)
Key Words: leaders, representatives, point-of-contact and responsibilities
The Community Leadership during Emergencies (I3 and C6) adaptation option
was rated high under the Shared Path scenario for both inland and coastal contexts.
This was the case for all appraisal criteria with the exception for ‘robustness’ in the
inland circumstances suggesting that this option would be risky and highly sensitive
to future changes under both scenarios. Under a Free Ride scenario, this option was
judged poorly on criteria such as ‘robustness’, ‘equity’, ‘acceptability’ and many of
the ‘maladaptation’ criteria. This overall assessment was supported by the PRG
who, like the inland assessment, also rated ‘robustness’, ‘equity’, ‘acceptability’ as
low under the Free Ride scenario.
This option was rated high all round in terms of its cost effectiveness, achieving its
aims and promoting resilience. In the case of the Shared Path scenario it was judged
that it would have a low impact on society. Individual voting reconfirmed these
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workshop findings. Whilst stakeholders considered that this option could be used to
build social capital, under a Free Ride scenario, these community leaders may have
to be appointed by government if attempted under that scenario.
In terms of the second Leadership option tested which sought to develop leadership
by encouraging strong partnerships (I14), it met all criteria to a high degree under
both scenarios in both geographical circumstances. It too was judged to have a low
impact on society and a high likelihood of cost effectiveness, achieving its aims and
promoting resilience.
D. Proactive (Anticipatory) Initiatives (see Preliminary Adaptation Options C9, I5,
I16, C1 in Table 1 and 2)
Key Words: pre-emptive, early warning, response plans, projected effects of climate
change, natural hazards, post disaster planning and pre-disaster planning
The adaptation option Pre-emptive Adaptation of Medical and Health Services
(C9) met all appraisal criteria to a high degree under both scenarios in both
geographical circumstances. It was assessed to have a low impact on society and
highly likely to be cost effective, achieve its aims and promote resilience. Individual
voting on these criteria in the coastal situation provided reserved support for these
findings with a majority vote for the ‘high’ rating but a noticeable increase in the
‘medium’ vote.
Whilst the Hazard Reduction through Adaptation Strategies (I5) option was rated
high for the majority of the appraisal criteria under the Shared Path scenario in the
inland situation, it was seen as achieving only low acceptability from the bureaucratic
and private sectors. It was rated low for most of the criteria under the Free Ride
scenario, namely: ‘flexibility’, ‘robustness’, ‘equity’ and ‘enhancement’. It did not rate
highly for the ‘What If’ questions except for the ‘resilience’ question under the Shared
Path scenario.
The third option of the proactive initiatives, the Integration of Post-disaster
Recovery in Pre-disaster Planning (I16 and C1) was tested against both scenarios
in the two geographical contexts. It was scored high for all applicable criteria under
the Shared Path scenario for both inland and coastal circumstances, a situation
supported by the PRG (with the exception of ‘coherence [alignment]’) under the
Shared Path scenario. In the case of the coastal situation, it was rated high for all
applicable criteria with the exception of ‘robustness’ ‘equity’ and ‘maladaptation
(incentives)’ under the Free Ride scenario. This option was considered flexible as
long as it could be revisited in the future and the planning process did not lock one in
to an irreversible situation. Its low rating for ‘robustness’ was attributed to an
understanding that under a Free Ride scenario the implementation of the option
would not integrate a community perspective and that it would rely on a panel of
experts instead. Under both scenarios it was considered to represent a high value
for money and a medium to high likelihood of success. Individual stakeholder voting
confirmed an assessment that this option would have a low impact on society, that it
was cost effective, promoted a high degree of resilience and had a high likelihood of
success.
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Stakeholders also suggested that this adaptation option was already happening to
an extent but much more attention needed to be given to improve community
consultation and participation. That said, they also noted that this form of option was
difficult to communicate to the community with regard to its underlying approach. In
terms of detail considerations, it was suggested that this type of option should go so
far as to consider redevelopment in locations that would increase community
resilience. The potential inconsistency between post-disaster ‘recovery’ (more
inclusive) and ‘redevelopment’ (infrastructure focused) was also highlighted by the
PRG.
E. Disaster and Recovery Management (see Preliminary Adaptation Options I11,
I17, I19, C3, I20, C2 in Table 1 and 2)
Key Words: hazardous material, disaster risk reduction, plans, emergency and
health services, redundancy, back up and essential services
The first adaptation option in this category, Health Protection and Prevention
Guidelines (I11), was assessed in the inland context where it displayed differences
between the scenarios in a number of criteria. This was primarily in ‘equity’ where it
rated high under a Free Ride scenario compared to a low under the Shared Path
scenario. The reverse was the case for ‘acceptability’ where it rated low on all counts
under a Free Ride scenario compared to high for the Shared Path scenario. In
contrast the PRG assessment rated all criteria high under the Free Ride scenario. It
was considered as having a low impact on society under both scenarios, and
representing high value for money under a Free Ride scenario, but with a low
chance of success under the Shared Path scenario. Stakeholders recommended
that the community’s understanding of the health risk should be improved through
education and training.
The Integrated Disaster Risk Management into Planning (I17) option was tested
in the inland context. Under both scenarios it was rated high for most criteria with the
exception of ‘community and private sector acceptability’. It was considered to have
a low impact on society under both scenarios and to represent high value for money
and promote a high degree of resilience. Interestingly, it was rated as having a low
likelihood of success, especially under the Shared Path scenario, largely because
stakeholders noted that considerations imbedded into this option were largely being
ignored at present. This outcome suggests the need to secure stronger leadership at
all levels in government, the private sector and the community to improve its overall
acceptability.
The Relocation and Upgrade of Essential Emergency and Health Services (I19
and C3) option was tested in both geographical situations. Both scenarios in the two
contexts highlighted a very mixed assessment by stakeholders of the option in terms
of the appraisal criteria. For example, under both scenarios, there was a consistently
high rating of the criteria in the inland situation – the only exception being
‘maladaptation (opportunity costs and low path dependency)’. By comparison, when
considered in terms of the coastal context, the option under the Free Ride scenario
was judged as consistently low in the overall response to the criteria – exceptions
now being the ‘acceptability’ criteria, namely in terms of the political and private
sectors and the bureaucracy which were all rated as high. Reverse responses
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emerged for the Shared Path scenario in the case of the coastal context where the
option was now largely rated high in response to the majority of the criteria. This time
the exceptions were ‘flexibility’ (because stakeholders considered that once initiated,
this option could not be reversed), ‘robustness’ and ‘maladaptation (less vulnerability
populations)’. In contrast, but still providing overall support, the PRG rated all criteria
high under the Shared Path scenario.
Whilst the option under both scenarios was considered to have a low impact on
society, under the Free Ride scenario it was scored higher in terms of value for
money. Voting results demonstrated a judgement that also saw the option as of low
impact, but in terms of cost effectiveness, it was judged as medium whilst its
likelihood of success and facilitation of resilience were considered high. Overall
stakeholders qualified their responses with the assumption that services under this
option would be decentralised, particularly under the Free Ride scenario. Their
assumptions in respect to the Shared Path scenario went to high levels of
consultation with all sectors of the community. Stakeholders noted that educational
facilities were missing from the list of services in this option.
The remaining option in this group Redundancy and Back-Up for Essential
Services and Buildings (I20 and C2) was likewise tested in both geographical
contexts. There were mixed results in the ratings for the criteria that were considered
relevant under both scenarios and in both contexts, including: ‘flexibility’,
robustness’, equity (except for the Shared Path scenario in the inland context), both
‘coherence’ criteria, all ‘acceptability’ criteria and for ‘maladaptation (low opportunity
costs)’. The major variations in ratings were in relation to other elements of
‘maladaptation’ across the geographical contexts under either scenario. The option
under both scenarios was considered to have a low impact on society with
expectations of a high achievement of success, cost effectiveness and resilience,
particularly under the Shared Path scenario. Voting patterns supported the first
consideration in respect to impact but did not rate the responses to the remaining
questions as highly.
There were a number of recommendations for improvements in relation to this
option. These included the need to give priority to communications (e.g. mobile
phone towers) supported by sustainable power sources; the improved design and
location of IT servers, state emergency services depots and a building’s electricity
sub-stations (e.g. out of floodable basements). Stakeholders noted that there were
benefits under the Free Ride scenario in respect to the achievement of this option
due to the autocracy associated with it being better able to make the tough
decisions. Under the Shared Path scenario they saw the key to flexibility being
provided through communications as well as decentralised renewable energy
sources being available for emergencies.
F. Managing the (Urban) Environment - addressing urban form and fabric (see
Preliminary Adaptation Options I6, C11, I7, I8, I9, C7, I18, I10 C4, C8, C12, C5 in
Table 1 and 2)
Key Words: urban infill, redevelopment, building code, renovated buildings,
setbacks, freeboard, retrofit, road infrastructure, stormwater infrastructure, design
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standards, sewerage systems, asset management, costs of climate change, planned
retreat, coastal defence, beach nourishment and full hazard disclosure
The Urban Consolidation (I6) adaptation option was generally rated low on all
criteria under both scenarios for both inland and coastal situations. Under the Shared
Path scenario, it was assessed to have a low impact on society whilst having a
medium likelihood of being cost effective, achieving its aims and promoting
resilience. It was considered to have low acceptability all round (politicians,
community, bureaucrats and private sector). This outcome suggests a major effort
would be required to communicate the need for such an adaptation option, its
objectives (e.g. to reduce the heat island effect as suggested by stakeholders) and to
sell its benefits.
The Building Code Design Criteria (C11) option, which was specific to the coastal
context, was rated high for all appraisal criteria under both scenarios. The minor
exception was a low rating for avoidance of ‘maladaptation (low path dependency)’
under a Free Ride scenario. The PRG assessment differed in their scoring of
‘flexibility’ and ‘robustness’ and also considered that this option would have a low
degree of ‘acceptability’ with the private sector under a Free Ride scenario. The
option was considered to have a low impact on society and high degrees of cost
effectiveness, achievement of aims and promotion of resilience. Individual
stakeholder voting confirmed these results. Stakeholders recommended incentivising
this option with government subsidies.
In contrast, the Building Code Revision (I7) adaptation option, tested in the inland
situation, demonstrated consistently low ratings for the Free Ride scenario compared
to a mixed set of ratings for the Shared Path scenario. Under the latter, both
‘coherence’, all ‘acceptability’ and ‘low greenhouse gas emissions’ and ‘low
opportunity costs’ maladaptation criteria were rated high – all others received low
ratings. It achieved consistently high ratings in the context of a Shared Path scenario
from the PRG with the exceptions of ‘maladaptation (less vulnerable populations)’
and ‘equity’, both rated low. The reasoning behind the latter rating, which was
consistent with the ratings from all workshops, was the cost involved, which if borne
entirely by the homeowner, would seriously disadvantage those on lower incomes.
The stakeholder survey also highlighted the potential negative impact of this
enforced option on housing affordability.
The majority of the ‘What If’ questions were judged to be a combination of medium to
high outcomes. Stakeholders considered that more could be attempted in linking this
adaptation option with the insurance industry (e.g. flood and hail mapping) which in
turn should lead to lower impacts and lower insurance costs. The industry feedback
from the stakeholder survey argued for advisory rather than prescriptive
requirements, whilst the overall perspective (including industry), was that any
enforced elements of this option needed to be better supported by further research.
Within the inland context, the Improve Design Standards for Infrastructure (I8)
option was assessed to have largely a high degree of satisfaction for the appraisal
criteria under the Shared Path scenario – the exceptions being ‘flexibility’, ‘equity’
and ‘maladaptation (low path dependency)’ which were rated low. A similar set of
ratings emerged for the Free Ride scenario except that low ratings were attributed to
35

South East Queensland Climate Change Adaptation Research Initiative March 2012

the ‘flexibility’, ‘acceptability’ and again the ‘maladaptation (low path dependency)’
criteria. By contrast, the PRG rated the majority of the criteria as high under a
Shared Path scenario with the exception of ‘maladaptation (low greenhouse gas
emissions and incentives)’. Underlying their assessment was the caution that design
standards can be flexible but retrofitting might not be, and that design standards may
not be as robust as those developed for specific climatic variables. They also pointed
out that whilst this option might represent an improvement to the current
standards/situation, it will revolve around costs (people may want it but there will be
bureaucratic resistance).
Under the Free Ride scenario it was considered that this option would have a
medium impact on society if there was no community consultation involved. In the
case of the Shared Path scenario it was considered to have a low impact with
medium to high levels of outcomes for cost effectiveness, achievement of aims and
promotion of resilience. Stakeholders considered that there would also be cases
where relocation should be considered instead of retrofitting or rebuilding in the
same location - a similar view comprised the feedback from the PRG.
Two other similar physical infrastructure adaption options included the Improved
Stormwater Design and Management (I9) tested in the inland situation and
Improved Stormwater Management (C7) tested in the coastal context. Both
displayed a mixed set of ratings to the appraisal criteria under the scenarios. The
majority of highs were associated with the Shared Path scenario in both spatial
contexts (namely: ‘flexibility’, ‘equity’, both ‘coherence’ criteria, all ‘acceptability’
criteria except the private sector under a Free Ride scenario, and ‘maladaptation less vulnerable populations and low opportunity costs)’. The option was considered
to have a low impact on society under both scenarios and a medium likelihood of
success, high value for money and resilience under the Shared Path scenario.
Individual stakeholder voting confirmed the impact ratings but differed on all other
questions. For example, voting returned a majority high vote for both the
representation of ‘value for money’ and ‘likelihood of success’ questions, with a
medium vote for the resilience question.
Another associated physical infrastructure adaptation option was the Sewerage and
Storm Water Systems Management (I18) which was tested in the inland context. It
was rated high on all criteria under both scenarios. It was noted by stakeholders that
the proposed option did not align with current strategies as they were silent on such
actions and it goes well beyond what is currently being considered. The option was
considered to have a low impact on society under both scenarios and a medium
value for money and likelihood for success under the Shared Path scenario. For the
Free Ride scenario it was considered to have a low likelihood of success but
represented a high value for money outcome.
Consistently high ratings for all appraisal criteria under both scenarios were achieved
by the Costing Climate Change Impacts (I10) option which was tested in the inland
context. These ratings were reconfirmed by the PRG with the exception of low
ratings for ‘flexibility’ and robustness’ under a Free Ride scenario. The option was
considered to have a low impact with high value for money and likelihood of success
under a Free Ride scenario. Alternatively, under a Shared Path scenario, its impact
on society was considered to be medium but with high cost effectiveness and
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likelihood of success. Stakeholders considered that greater emphasis should be
placed on ‘whole-of-life’ costs as part of this option.
The Planned Retreat (C4) option was tested in the coastal context. Similarities in
ratings under both scenarios were limited to ‘robustness’, ‘coherence
(enhancement)’, and ‘maladaptation (incentives)’ - all being considered as high; and
‘equity’, ‘acceptability (political and community)’, and ‘maladaptation (low
greenhouse gas emissions)’ being rated as low. The bulk of the remaining criteria
were rated as high under a Shared Path scenario (e.g. ‘flexibility’ and ‘maladaptation
[less vulnerable populations, low opportunity costs, and low path dependency]’), with
generally a reverse rating of low under the Free Ride scenario. Interestingly, all
facets of the ‘acceptability’ criteria were rated as low under the Shared Path
scenario, suggesting the communities would not readily initiate this type of adaption
option voluntarily. This view was shared by the PRG in consideration against the
Free Ride scenario. Their other ratings were likewise mixed with only ‘flexibility’ and
‘adaptation (low greenhouse gas emissions and low opportunity costs)’ scoring high
ratings.
The ‘What If’ questions were all judged to be medium under a Free Ride scenario
and medium to high under the Shared Path scenario. Conversely, individual voting
on these same questions revealed a completely different set of results. In the case of
assessing its impact on society, only 20% considered it to be low, whilst 50% thought
it would be medium. In terms of it being seen as representing value for money, only
one third thought this to be high and an equal number considered it to be low. Only a
quarter thought it was highly likely to achieve its aims, with most (40%) considering
this to be low. On the question as to whether the option would promote resilience, a
half of the respondent thought this to be the case whilst a third considered it to be
medium. The reasons advanced to justify the negative tendencies of the responses
under the Shared Path scenario included questions as to how to actually shift people
from places that they wished to live in and how to deal with people who did not wish
to move. There appeared to be a lack of clarity around these issues. The low
response to the resilience question stemmed from concerns about the loss and
dislocation of a retreating community and how to rebuild community relationships
and identity.
This option was seen as a very expensive initiative of high value. However, under
the Free Ride scenario, concern was expressed as to its lack of ‘self-organisation’
(as per the resilience definition), that it would be less likely to be equitable, and that
‘path dependency’ would occur if the option was implemented under this scenario.
Stakeholders considered that this option was more likely to be accepted by the
community under a Shared Path scenario. It was further recommended that the
option’s statement to ‘encourage’ was not a strong enough to be consistent with the
overall intent of this adaptation option. The PRG suggested that this option could be
broadened to relate to other threats and that its implementation would be assisted if
it were legislated.
The Coastal Defence Programme (C8) option did not score well overall under both
scenarios. It received low ratings for most of the appraisal criteria under the Free
Ride scenario with the exception of both ‘coherence’ criteria, and ‘maladaptation
(less vulnerable populations)’. It was scored marginally better under the Shared Path
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scenario where highs were assigned to: both ‘coherence’ criteria, all four
‘acceptability’ criteria and ‘maladaptation (less vulnerable populations)’. The PRG
gave similar ratings under the Shared Path scenario, with the exception of
‘robustness’ which they rated as high on the assumption that there was an imminent
‘clear and present’ danger, it was well designed and had overwhelming community
support. Likewise they rated ‘equity’ as high on the assumption that everyone was
protected and that there was adequate consultation before its implementation. They
also returned a differing rating of low for ‘coherence (alignment)’ on the belief that
there were already many sea walls and other structures along canals etc that are
only partially aligned and that there has not been a consistent commitment across
the SEQ region. The PRG considered that this option by itself was too focused on
hard infrastructure and other options such as Beach Nourishment Strategy (C12)
might be preferable.
It was considered to have a high impact on society under both scenarios. In a Free
Ride scenario it was judged to achieve low outcomes for the other ‘What If’ questions
whilst low to medium achievements in the event of a Shared Path scenario. The
option was considered by stakeholders to suit better a Free Ride scenario where
community engagement was not a critical issue.
Consideration of the option under the Shared Path scenario raised the age old issue
of ‘injurious affection’ – an extremely important issue but one without an immediate
answer. This matter has application to other adaptation options as well and is also
relevant to the inland situation regardless of scenario.
An associated option tested was the Beach Nourishment Strategy (C12). This
revealed a resounding low assessment for this option in relation to the appraisal
criteria under both scenarios. Exceptions were largely under the Free Ride scenario
for criteria such as ‘flexibility’, both ‘coherence’ criteria, ‘political acceptability’ and
‘maladaptation (low path dependency)’. By-and-large the PRG returned high
assessments under the Free Ride scenario with the exception of criteria such as
‘robustness’ and ‘maladaptation (incentives and low path dependency)’ being rated
low.
Stakeholders judged this option to have medium level impacts to society under both
scenarios with a high level of success if governments pushed ahead and
implemented it, especially to satisfy business and commercial interests under a Free
Ride scenario. Whilst individual stakeholder voting highlighted a majority view that
the option would have a low impact on society, most thought that it represented a
low to medium level of cost effectiveness, likelihood of success and ability to
promote resilience. In term of the Shared Path scenario, the option was considered
as expensive and providing the community with a false sense of security. Local
government respondents considered that local government had to consider if this
option would provide more value for money that the Planned Retreat (C4) option.
The last of the ‘Managing the (Urban) Environment’ options, the Full Hazards
Disclosure Clause (C5) option was tested in the coastal context. Under the Shared
Path scenario, this option consistently scored high with one exception:
‘maladaptation (less vulnerable populations)’. In terms of the Free Ride scenario, the
option was rated high for ‘flexibility’, ‘equity’, both ‘coherence’ criteria, the ‘political
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and bureaucratic acceptability’ criteria and ‘maladaptation (low greenhouse gas
emissions, incentives and low path dependency)’. All other criteria under this
scenario were scored low. It was considered to have a high impact on society under
both scenarios, in particular a negative consequence on property values. Under a
Shared Path scenario, stakeholders considered that local government would be
reluctant to implement this option in the coastal context due to the uncertainty of sea
level rise predictions. Individual voting demonstrated a majority view that the option
would have a low impact on society, a high level of cost effectiveness, likelihood of
success and promotion of resilience. Respondents considered that increased
legislation and regulation would be associated with the Free Ride scenario. The
Shared Path scenario on the other hand would require state government direction
and support, largely in exemption of local government from ‘injurious affection’. It
was thought that a major disaster involving large number of casualties and loss of
property might have to be the catalyst to trigger the implementation of this form of
adaption option.
8.3
Important Messages from Key Interest Group Survey
Whilst the specific feedback from this survey will go to inform the drafting of the final
set of adaptation options, some general messages and observations which are
relevant to the level and detail being considered in this report are summarised below.
Strong leadership: a strong approach will be essential for implementation of many
of the adaptation options (e.g. I1, I15), possibly akin to the governance
arrangements of the Free Ride scenario. Certainly local government is seeking
leadership on climate change issues from federal and state governments, preferably
leading to a partnership arrangement to address various issues. As noted below,
there was clear feedback that strong leadership had to be accompanied by extensive
consultation.
More overarching coordination and cooperation: a consistent message was the
need for a whole-of-government approach. Interstate linkages were also suggested,
especially to deal with extreme weather events. More interoperability was needed
between government agencies (e.g. health and communities departments in the
case of emergency management).
Full engagement: industry9 in particular, along with a number of coastal oriented
community organisations, called for “real engagement across government, industry
and the community in the development of adaptation and risk strategies”.
Existing State initiatives: state government agencies and industry appear to accept
that existing policy documents (e.g. SEQ Regional Plan, Integrated Regional
Transport Plan for SEQ) are sufficient to address climate change. They also place a
lot of faith in existing government web sites for the dissemination of information and
for community awareness and capacity building.
Existing industry initiatives: a number of industry programs (e.g. NABERS or
Green Star program) may be useful templates or foundations to develop new climate
change initiatives for industry.
9

Land (property) development and housing industries.
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Less regulation: a call from industry for a flexible planning system that allows local
government and the market to determine the most appropriate climate change
response at the local scale (e.g. site-specific design may achieve desired outcomes
rather than enforced standard building code). Non government organisations (NGOs)
noted in response to Revise Building Code (I7) option: “Possible resistance from
state government and industry who have an agenda to reduce regulation”.
Industry responds to market: acceptance of options such as Urban
Consolidation (I6) in doubt as industry will build what is viable and what the market
demands. As the NGOs pointed out: “significant proportions of the residents of SEQ
do not support infill and redevelopment”.
Adaptation costs: industry and government agencies noted the high capital costs of
upgrading infrastructure. Industry is concerned that costs will be devolved to
developers as part of development approval conditions (particularly responses to
Improve Design Standards for Infrastructure (I8); Improved Stormwater Design
and Management (I9); Sewerage and Storm Water Systems Management (I18)).
Industry incentives: property industry needs incentives to develop against market
demand and for infill and redevelopment to higher densities – people need
encouragement to move to smaller dwellings.
Potential market distortions: industry cautioned against funding assistance (e.g.
Funding home retrofitting (I15)) arguing: “Providing incentives to a portion of the
market could create inequity and artificially distort the market in some areas”. NGOs
views were that whilst eligibility criteria needs to be defined, assistance should be
provided to those unable financially to comply with the option.
Timing of adaptation and a more cautious approach: development industry
advocates a more cautious approach in light of uncertainty (voluntary compliance not
enforcement), including:
 progressive approach to deal with change over next 100 years as opposed to
expectation that current developments should address all future change now; and
 enforced changes now may not reflect future conditions due to unpredictable
nature of climate change and the timeline for expected impacts.
Declining volunteers: voluntary community groups needed assistance in
maintaining their membership base.
Experience from the 2011 floods and cyclone: it was suggested that maximum
use should be made of the Queensland’s 2011 flooding and cyclone experience to
communicate key awareness messages and learnings.
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8.4
Summary of Responses
For many adaptation options, regardless of geographic location or scenario
(circumstance), it was repeatedly noted that there had to be continuity of support,
capacity building and programs to guarantee success particularly in a cost effective
manner over longer time frames. Awareness and education programs should be
ongoing with continuity of communications. Campaigns need to be high quality,
targeted, inclusive of vulnerable groups and presented in non alarmist terms in order
not to present negatively to the community, especially visitors in tourist areas. There
was also a consistent message from stakeholder comments and feedback that they
were seeking not only continuity of programs but longevity of initiatives especially
calling for a ‘whole-of-life’ perspective to be applied, particularly to costings.
There was clear evidence that stakeholders considered that capacity building
needed to be an ongoing commitment. Clearly, programs associated with most
adaptation options must endeavour to engage the entire community – i.e. all
residents and not just property owners, and consequently, this would include the
rental population. There was also consistent feedback through all stakeholder
engagements that the Human Settlements team undertook, of an expectation for a
much higher degree of collaborative effort in the total climate change adaptation
process. This feedback came from the full range of stakeholders, industry,
government and non-government organisations. This expectation extended well
beyond the development of adaptation options and encompassed collaborative
efforts for example to: exchange information, data and results from research; and
derive better integrated development assessment based on consistent data and
approaches that avoided duplication. Advocates argued that higher degrees of
collaboration would lead to improved synergies within the community and
acceptance of their shared responsibilities as well as fostering a better sense of
community (could be likened to many of the attributes of the Shared Path scenario).
Stakeholders felt that many of the adaptation initiatives could have the added benefit
of contributing to the building of social capital in the communities where they were
implemented. Hence adaptation options should note this potentially positive outcome
and include an intent to build social capital within their associated communities,
which should also be the subject of further research.
In terms of specific responses from the testing of all of the adaptation options, the
Beach Nourishment Strategy (C12) option was rated low on almost all accounts
and appears to be considered as the least desirable under both scenarios. The
Coastal Defence Programme (C8) option did not perform much better.
Of all the adaptation options tested, the Planned Retreat (C4) option displayed the
greatest variation in ratings between the scenarios and between the appraisal criteria
and especially with the individual (anonymous) voting on the ‘What If’ questions.
This suggests that there are mixed feelings about this option as well as perhaps
mixed understanding about its nature, need and effects. The development industry
(from stakeholder survey) made the point that if this option was introduced then it
must be at the discretion of informed property owners and should occur as assets
are retired, rather than at a set date. They were also of the view that there should be
incentives or compensation for affected landowners.
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To seriously advance a number of the adaptation options, the matter of ‘injurious
affection’ needs to be acknowledged and dealt with by the state government with
local government support. This matter was seen as a major stumbling block to the
successful implementation on a number of adaptation options.
There was also strong feedback, namely from state government and the
development industry, that a number of the options needed further research, largely
to provide greater specificity of any proposed prescriptive measure and to support
their implementation. The Building Code Design Criteria (C11) and Improve
Design Standards for Infrastructure (I8) options were examples that drew this
feedback.
Many of the outcomes suggested the need to secure stronger leadership at all levels
in government, the private sector and the community to improve the overall
acceptability of most of the adaptation options. For example, the Free Ride scenario
assessment has demonstrated the need for positive government leadership and
sometimes intervention in order to promote a higher chance of success with the
implementation of the adaptation options generally. On the other hand it was clear
that the self empowering attributes of the Shared Path scenario could potentially
provide very positive outcomes for many of the options, especially if they were
combined with strong government leadership, were adequately resourced and
maintained continuity of effort and message. The stakeholder survey reinforced this
conclusion. Associated with the leadership issue was a strong desire that it lead to a
partnership arrangement in policy development and implementation through an
extensive consultation process.
It was also clear that many of the adaption options needed to be implemented in
association with others – i.e. joint arrangements. For example, options such as the
Community Education and Awareness Raising Campaign Targeted at New
Residents and Seasonal Visitors (C10) option should be undertaken in association
with those attempting to build capacity such as those forming the Preparing the
Community group of options. A clear message from the stakeholder survey was the
need for more overarching coordination and cooperation, particularly between
government agencies.
Under a Free Ride scenario it was judged that many of the adaptation options and
their associated programs would not ‘get off the ground’, or if they did, they would
eventually stall. On the other hand it was considered that the autocratic style of
governance that characterised the Free Ride scenario would better facilitate the
implementation of some ‘hard’ decisions (e.g. coastal defence program) than the
Shared Path scenario where it relied too much on self-initiated community activity.
Clearly these various forms of assessment through a high level of stakeholder
engagement points to a way forward that should attempt to draw on the positive
aspects from the assessment of adaptation options under both scenarios in both
geographical contexts. This way forward should seek to arrange cross sectoral
adaptation options including combinations of mutually supporting options. This
approach will overarch the finalisation of adaptation options which will be refined to
address these challenges as well as be informed by the lessons learned through this
scenario planning initiative and draw from the rich stakeholder assessments and
feedback from the various engagement processes that have been employed by the
Human Settlements team during all phases of the project to date.
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PART V
9.0 PHYSICAL INFRASTRUCTURE WORKSHOP
9.1
Background
This third workshop was conducted as part of the second workshop series in the
second half of 2011although it was not scheduled as part of the original project. The
advent of the January 2011 floods in SEQ raised a number of questions concerning
the recovery process associated with a major adverse weather event whilst at the
same time providing the opportunity to investigate adaptation and recovery options
at the local government level in regard to one of their major areas of responsibility,
physical infrastructure10. Hence the workshop was set up to address the following
research question:
Where are the upper thresholds of local government commitment to
reinvest in physical infrastructure post natural hazard occurrences such as
floods?
This inquiry allowed the Human Settlements team to focus on the following key
themes for analysis through the workshop process:
1. Flood impacts on local government physical infrastructure;
2. Roles and responsibilities of different individuals/groups/agencies in the
planning, design, (re)construction, operation and financing of physical
infrastructure; and
3. Potential links between climate change and floods.
Specifically, this scenario planning stakeholder workshop focused on assisting in the
identification and understanding of the tipping point/s to local government resilience
in relation to their provision of physical infrastructure relevant to flood events of the
SEQ 2011 flood equivalence as well as the circumstances under which council
physical infrastructure would not be re-established after damage from flooding.
These outcomes may go some way towards informing future attempts to account for
post-disaster recovery requirements in pre-disaster considerations and planning
undertakings, particularly as part of enhanced asset management through predisaster planning.
9.2
Approach and Methods
A case study using the SEQ January 2011 floods formed the basis of the approach
for this mini-study. As with the other workshops of this series, this SEQ data was
placed into the context of the hypothetical region of Lilliput and five of its six human
settlement types11, with an emphasis on local government physical infrastructure
asset management. This workshop centred on local government participants,
particularly those with responsibilities and experience dealing with the planning,
design, construction, operation and financing of physical infrastructure in their
councils.

10

Centred largely on SEQ local government’s main responsibilities of local roads and bridges, and stormwater
systems.
11
Less Human Settlement type Utopia which is a virtual urban development.
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The two existing scenarios were used as ‘test beds’ to consider the impacts of flood
events of the equivalence of the SEQ 2011 flood on relevant Human Settlement
types. The scenarios were informed by available climate science (including
preliminary downscaled CSIRO projections for SEQ). Post 2011 flood assessments
of the nature and extent of damage to local government’s physical infrastructure and
recovery costs was also incorporated into the scenarios.
The components of this study and their methodological relationships are illustrated in
Figure 6.
Relevant HS Types X 5
(emphasis on LG physical infrastructure asset management)

SEQ Flood event
Physical
Attributes

(2011 equivalent)

Scenario 2
(Free Ride)
Scenario 1
(Shared Path)

Climate Science
CSIRO
Projections
(Storylines)

(under two
scenarios)

(2030)

(frequency, intensity etc)

Tipping
Point/s

(2030)

Damage to Physical Infrastructure
and Recovery Costs (~ 2011 Floods)
Figure 6: Physical infrastructure workshop methodology and study components
Similar to the other main workshops in this second series, the inputs into this
workshop comprised:
 Human settlement sectoral fact sheets (Appendix F);
 Climate change storylines (Appendix G);
 The hypothetical Lilliput model and the five human settlement types;
 Fact Sheet: Framing the flood: preliminary analysis of media discourse of
Brisbane flood 2011 (Appendix K);
 Fact Sheet: Weather Data – Historical and January 2011 Floods (Appendix
K);
 Fact Sheet: Impact of Floods on Lilliput’s Local Government Physical
Infrastructure (January 2011 Floods) (Appendix K); and
 Fact Sheet: Cost of Recovery of Local Government Physical Infrastructure
(January 2011 Floods) (Appendix K).
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9.3
Conduct
The detailed sequence of the infrastructure scenario planning workshop tasks is
outlined in Appendix L. During this workshop participants were required to identify
‘sign posts’ or indicators of possible futures being realised under the Shared Path
and Free Ride scenarios (such as events, occurrences or observations taken from
their own experiences, knowledge and insights). Participants also identified possible
shocks and surprises that might be encountered that could influence physical
infrastructure planning outcomes and/or processes. Participants identified what
needs to be done now to prepare for the future, to take account of sign posts, and
avoid or minimise unwelcome surprises and shocks later. The main component of
the workshop required participants to carry out an overall assessment of a number of
response options for physical infrastructure recovery after flooding.
This notion of response options is akin to other work in the climate change field,
especially those studies that dealt with physical infrastructure and examined
“periodic losses from flooding quantified by areas at risk and cost of likely damages
and adaptation actions” (Kirshen et al, 2008: 454). They examined four possible
regional scale adaptations to climate change that could be taken in the Boston
region, namely:
1. Ride It Out (RIO);
2. Non-structural, environmentally benign or green accommodation (GREEN);
3. Build Your Way Out (BYWO); and
4. Retreat (RETREAT).
The strategic response options developed for this infrastructure workshop followed
similar line of thought and were constructed around the following response
considerations:
 Don’t rebuild: noting the impacts and implications;
 Rebuild (as is): consider the opportunity costs (is relocation relevant?);
 Replace: including consideration of alternative designs or better technology;
 Rethink: opportunities to introduce new (upgraded) systems, forms or
structures; and
 Repair: determined by extent of damage (noting difference between ‘rebuild’
[i.e. when infrastructure is completely destroyed], and ‘repair’ which relates to
incompletely damaged infrastructure).
Hence, in place of the adaptation options employed for the main components of the
Human Settlements’ work, six possible response options for local government were
developed for testing in the infrastructure workshop (see Appendix M). The six
strategic response options were:
1. Abandonment of asset. Essential infrastructure assets which are located in
high-risk flooding areas and subject to recurrent damage from flood events (3
or more times in the past 10 years) are not rebuilt and/or repaired.
2. Relocation of asset. Highly essential infrastructure assets are strategically
relocated further away from floodplains into low-risk areas and upgraded to
appropriate standards to projected risks so they can continue to operate
during emergencies.
3. Rebuild asset. Damaged essential infrastructure assets are rebuilt to provide
the most cost effective solution that complies with relevant Australian building
design and engineering standards.
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4. Increase asset resilience. Essential infrastructure assets are replaced or
restored by better construction and designed to have higher disaster resilient
standards than their pre-disaster standards.
5. Rethink and reassess infrastructure planning. Design, construction and
planning of essential infrastructure assets are re-considered based on
detailed risk assessment and research to evaluate assets roles and impacts
on communities’ ongoing viability; improve investment allocations; identify
assets at risk and thresholds for action; establish a retrofit program; and
scope opportunities for the provision of decentralised services and utilities.
6. Repair asset. Damaged essential infrastructure assets are repaired to
provide the most cost effective solution that complies with relevant Australian
building design and engineering standards.
Fifteen ‘What If’ questions were then developed for initial testing against the strategic
response options under both scenarios. These questions included:
1. To what extent does the achievement of this option require that local
government insure their physical infrastructure against future natural hazards
such as floods?
2. To what extent does this option require federal government financial support?
3. To what extent does this option require state government financial support?
4. to what extent does this option require both federal and state government
financial support?
5. To what extent does this option require a larger allocation from the current
local government budget?
6. To what extent would the existing physical infrastructure backlog prevent this
option from being implemented?
7. What is the likelihood that the council (politicians) would support this option?
8. What is the likelihood that the council officers would support this option?
9. What is the likelihood that the local business community would support this
option?
10. What is the likelihood that the local community would support this option?
11. To what extent does the local authority have the capacity (financial/technical)
to successfully implement this option?
12. To what extent does the current local government funding model for physical
infrastructure support the implementation of this option?
13. To what extent can this option be deferred – i.e. addressed over a longer time
frame (e.g. staged as opposed to implementation immediately post disaster)?
14. To what extent can local government continue to implement this option in
response to repeated 10 year cycles of flooding (scale of January 2011)?
15. To what extent can local government continue to implement this option in
response to repeated 20 year cycles of flooding (scale of January 2011)?
Pre-workshop research revealed a number of common generic attributes of funding
arrangements that were relevant to the case studies and to local government
generally. These attributes and the processes linking them were brought together in
the form of a general diagrammatic model illustrating the funding options and
arrangements available to local government for physical infrastructure recovery in
the wake of a natural hazard event such as the 2011 January floods in SEQ (see
Figure 7).
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Figure 7: Funding arrangements for local government physical infrastructure
recovery
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Key features of this ‘Funding Arrangement’ model include the recognition of the
range of revenue sources available to local government in both a normal year and in
a period post the natural hazard event. Whilst the pie diagrams are only illustrative,
they have been derived to present a general indication of the physical infrastructure
components of annual council budgets under the circumstances of a pre and post
natural hazard event. The diagram of the physical infrastructure budget in a normal
year indicatively shows the major components of infrastructure that SEQ local
governments are responsible for funding along with a very important recognition of
the traditional infrastructure ‘backlog’ that now characterises all council financial
management regimes. Consequently, the post natural hazard event budget must
acknowledge these prior arrangements, including the backlog component as well as
make allowances for infrastructure recovery. Under current arrangements, the
principal source for additional funding for, say flood recovery, is the Commonwealth
Government’s Natural Disaster Relief and Recovery Arrangements (NDRRA).
Council could, within state government guidelines, raise their rates and infrastructure
charges but it is highly unlikely that these options would be considered under the
current political climate.
Hence, it is against this background and funding circumstances that councils will
make crucial decisions affecting the replacement of lost, damaged or destroyed
physical infrastructure. It is suggested that council’s responses will largely be one of
the response options previous discussed above (see also Appendix M) and it was for
these reasons that these response options were tested in the workshop.
In addressing the research question which sought to identify the “… upper thresholds
of local government commitment to reinvest in physical infrastructure post natural
hazard occurrences …”, workshop participants were asked to identify tipping points
to the various response options under the conditions presented to them throughout
the workshop (e.g. under various scenarios etc).
Defining tipping points for this study relied on Kwadijk et al’s (2010:730) biophysically
derived definition: “the point where a system change initiated by an external forcing
no longer requires the external forcing to sustain the new pattern of change” or
alternatively the “points of no return”. Naturally in the context of this infrastructure
workshop it was the socio-political tipping point that was of interest.
Kwadijk et al (2010) had used this definition in a Dutch study of long term water
management planning, where they derived the notion of adaptation tipping points
(ATPs) which they defined as “points were the magnitude of change due to climate
change or sea level rise is such that the current management strategy will no longer
be able to meet the objectives. This gives information on whether and when a water
management strategy may fail and other strategies are needed” (Kwadijk et al, 2010:
730). This definitional approach supports the approach taken in this project’s
infrastructure workshop and aligns well with the research question being pursued.
9.4
Workshop Outcomes
Overarching the main infrastructure workshop were a number of collective
brainstorming sessions (‘warm up’ exercises), which although minor in comparison to
the main thrust of the workshop, assisted in providing some foundations to the
overall workshop outputs. They included discussing a ‘roadmap’ of how we might
49

South East Queensland Climate Change Adaptation Research Initiative March 2012

move from the PRESENT to a possible FUTURE – i.e. towards the Shared Path or
the Free Ride scenarios. In describing this journey towards the scenarios,
participants were asked to identify key ‘sign posts’ (i.e. indicators of possible futures
being realised) and possible shocks and surprises that might be encountered. The
key outcomes and findings from the workshop are set out below.
Response to ‘Tipping Point’ concept: on the question as to whether tipping points
can be identified, participants made the following comments and observations:
 it is too big a question (too many contributing factors);
 only a full council can make such decisions;
 asset owners and asset managers need to work together to advise council;
 will depend on what else is going on at that time;
 money (including compensation) mostly coming from state government; and
 local government’s tipping point is largely where federal and state government
funding starts.
Funding Arrangements for Local Government Physical Infrastructure Recovery
Model (Figure 7): workshop participants provided the following feedback and
comments:
 model is essentially correct;
 the recovery component can be about half of the public works budget;
 council recovery costs are heavily subsidised by National Disaster Relief and
Recovery Arrangements (NDRRA);
 NDRRA rules have changed vastly since 2008 as natural hazard events
increased (current rules are that councils fund about 1/3 of costs of allowable
costs; councils must cover what’s not funded); and
 there are continuing changes towards greater financial contributions from
local government.
Issues related to Funding Decisions: the following generic comments were
offered:
 they depend on the asset in question, nature of funds required and available
funding sources, risk, and priorities;
 not every council has a ‘Risk Management Group’ or undertakes a risk
management process;
 many organisations have a superficial process for assessment or it is not
actually undertaken by the Risk Assessment Branch; and
 a short coming of risk assessment is that it needs practitioners to have an
actual understanding and/or experience to undertake the actual risk
assessment (e.g. the ‘What If’ don’t always get asked!).
9.5
Overall Feedback on Response Options
A comparison of the feedback from workshop participants on how they assessed the
response options would address the fifteen ‘What If’ questions, has shown an overall
correspondence of ratings between the two scenarios. Hence, this outline is based
largely on the responses under the Shared Path scenario. Major divergences in
ratings between the scenarios have been noted.

50

South East Queensland Climate Change Adaptation Research Initiative March 2012

The two response options that scored well were: Rethink and reassess
infrastructure planning and Repair asset. Both scored high on the likelihood of
being supported by council (politicians and officers), local business and the
community. It was assessed that local government had a high financial and technical
capacity to implement these options and that there was a high level of
implementation support from the current local government funding model. However,
in terms of reliance on federal and state governments’ financial support, it was
considered to be high for both options under a Free Ride scenario whilst under a
Share Path scenario, both options were assessed to be of medium reliance.
Participants thought that local government could, to a high degree, continue to
implement these options in response to repeated 10 as well as 20 year cycles of
flooding on scales similar to the January 2011 flood. The implementation of the
‘Rethink and reassess infrastructure planning’ option was considered to be less able
under a Free Ride scenario over the same time frames. The existing physical
infrastructure backlog was not seen as a problem to their implementation, both being
scored as low. Participants also rated the reliance of the achievement of these
response options on the requirement for local government to insure their physical
infrastructure against future natural hazards such as floods as low under a Shared
Path scenario but high for ‘Rethink and reassess infrastructure planning’ under a
Free Ride future. They also considered that there was a low extent that these
options could be deferred, to be addressed over a longer time frame under a Shared
Path scenario but medium to high respectively under a Free Ride future.
Drawing on the example of local bridges, response option Increase asset resilience
was rated high on its likelihood of gaining the support of council elected members
and officers, local business and the community. It was agree that local government
did, to a high degree, have the financial and technical capacity to successfully
implement this option. Likewise the existing local government funding model
provided a high degree of support for its implementation. Under a Shared Path
scenario, this option was rated low in terms of being able to be deferred and its
ability to continue to be repeated on 10 year cycles of flooding on the scale of
January 2011 flood. By comparison, under a Free Ride scenario, it was rated high.
However, there was agreement that there was a high dependency on federal and
state governments financial support and that a larger allocation must come from
current local government budgets. The existing physical infrastructure backlog was
only considered as a low constraint to the implementation of this response option. In
consideration of seawalls, this option did not score as high on issues such as local
government’s capacity (financial and technical) to successfully implement this option
and also in terms of a lack of support from the current local government funding
model for implementation.
Another response option that was judged to have a high degree of support from
council, both elected members and officers, and medium levels of support from
business and the community was Abandonment of asset. It too was assessed as
requiring a high degree of financial support from the federal and state governments
and that there was a high likelihood that its implementation would require a larger
allocation from the current local government budget. Local government’s technical
and financial capacity to implement this option was rated as between medium to
high. It was also judged that local government’s current funding model for physical
infrastructure would provide a high level of support for the implementation of this
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option. The likelihood that the existing backlog would prevent this option from being
implemented was considered to be low. In a similar sense, the reliance on local
government to insure their physical infrastructure as a precondition of achieving this
option was considered low. The only divergence of ratings between scenarios for this
option was in relation to the question of deferment over longer time frames post a
natural hazard event. It was assessed as high under a Free Ride scenario compared
to low under a Shared Path scenario.
The remaining two response options, Relocation of asset and Rebuild asset,
returned a mixed set and range of ratings, which for many of the ‘What If’ questions,
according to the participants, largely depended on the asset type and sometimes
costs, priority and locational considerations. Of these two options, Relocation of
asset, was scored high on its likelihood to receive support from the elected members
of council, medium level support from council officers but low levels of support from
business and the community, depending on the type of asset and its particular
impacts, especially on business and the community. With similar caveats to the
asset type and cost implications, this option was considered to be highly dependent
on federal and state governments’ financial support as well as having a high reliance
that local government insure their physical infrastructure against future natural
hazards such as floods. Local government’s financial and technical capacity to
support the implementation of this response option was considered low. In terms of
local government having the ability to implement this option in response to repeated
10 year cycles of flooding (scale of January 2011), this was considered as high. By
comparison, their ability to do so over a 20 year cycle was assessed as medium.
The most noticeable variation in ratings between scenarios was around the question
regarding the extent to which options Relocation of asset and Rebuild asset,
require a larger allocation from the current local government budget. In the case of
the Free Ride scenario, both options were rated high compared to low ratings
assigned under a Shared Path scenario. These same two options also displayed
major variations in the assessment as to whether the elected members of council
would support them. In the case of a Free Ride future this was assessed as low
whilst under a Shared Path scenario it was rated as high.
The Rebuild asset option had similar assessments regarding council, business and
community support as the ‘Relocation of asset’ option. However it differed in terms
of assessed reliance on federal and state governments for financial support for
implementation, which was rated as medium. A further major difference was in terms
of reliance on the requirement that local government insure their physical
infrastructure against future natural hazards such as floods – this was rated as low.
Other significance differences between this response option and most other options
was in terms of local government’s assessed ability to continue to implement this
option in response to repeated 10 and 20 year cycles of flooding on the scale of the
January 2011 flood. Under the Scared Path scenario, it received low and medium
ratings respectively, compared to high ratings under a Free Ride scenario. In terms
of a Shared Path future, it rated low in regard to possible deferment over longer time
frames, but this was assessed as medium under a Free Ride scenario.
Interestingly, under both scenarios, participants considered that there was only a low
likelihood that the existing physical infrastructure backlog would prevent any of the
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six response options from being implemented. Likewise, they also rated the reliance
of the achievement of any of the response options on the requirement for local
government to insure their physical infrastructure against future natural hazards such
as floods as low. The exception in this latter case was ‘Relocation of asset’ in
circumstances where relocation was possible. Here the option scored high under
both scenarios. The ‘Rethink and reassess infrastructure planning’ option also
diverged to score high for this question.
Overall under a Shared Path scenario, participants considered local government’s
ability to defer implementation of options over a longer time frame immediately post
a disaster from a natural hazard to be low to medium (only ‘Abandonment of asset’
and ‘Relocation of asset’ scoring medium as might be expected). The largest
divergence related to all options under the Free Ride scenario where they rated
between medium to high.
In terms of support for the various response options, it was clear that participants
considered that all options would receive a high degree of support from their elected
members and to a large degree also from council officers – the exceptions being
‘Relocation of asset’ and ‘Rebuild’ which scored low to medium under both
scenarios, particularly in relation to council officer’s support. Similar levels of support
for many of the options were also assessed in relation to business and community
support but with major differences being in regard to the ‘Relocation of asset’ and
‘Rebuild’ options, and to a lesser extent, the ‘Abandonment of asset’ option.
The greatest variation in ratings between scenarios was in relation to question No 13
(To what extent can this option be deferred – i.e. addressed over a longer time frame
e.g. staged as opposed to implementation immediately post disaster?); and
questions No 14 and No 15 (To what extent can local government continue to
implement this option in response to repeated 10 and 20 year cycles of flooding scale of Jan 2011)? Clearly these questions go to the heart of the workshop inquiry.
The ‘What If’ question No 11 (To what extent does the local government have the
capacity (financial/technical) to successfully implement this option) returned a mixed
message and this was possibly due to the requirements for participants to jointly
consider the matters of ‘financial capacity’ together with ‘technical capacity’. As
separate considerations, it is highly likely that different ratings would have been
assigned to these two elements of Question No 11.
9.6
Discussion
The most pressing issue for many of the workshop participants related to the
sustainability of the existing local government funding model for physical
infrastructure recovery in circumstances where natural hazard events increase in
numbers or become more extreme. This in turn, leads to their biggest concern as to
where funds might come from for infrastructure recovery in the future. In an overall
sense, they recognised that to a very large extent, this was entirely in the hands of
the Commonwealth Government and this centred on the future of the National
Disaster Relief and Recovery Arrangements (NDRRA) or any future derivation of this
program. These concerns were expressed through the workshop assessment that
concluded that the implementation of the response options was very much
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dependent on Federal and State government’s funding, which in some cases was
considered to be a medium level reliance, but with most cases it was rated as high.
Whilst most options were assessed as requiring a larger allocation from current
council budgets, it was also noted that workshop participants considered
(optimistically) that there was only a low likelihood that the existing physical
infrastructure backlog would prevent any of the six response options from being
implemented. Likewise they generally agreed that the current local government
funding model for physical infrastructure provided a medium to high level of support
to the implementation of the options.
Participants rated lowly the reliance of achieving any of the response options on
local governments insuring their physical infrastructure against future natural
hazards. However, most councils do not insure their hard infrastructure. The national
government is currently completing a Natural Disaster Insurance Review (NDIR) and
as part of this review, is investigating options and desirability of establishing a
national disaster fund to support the rebuilding of public infrastructure in the
aftermath of natural hazard events (Commonwealth of Australia, 2011).
A lot more effort is required to obtain a more accurate picture of infrastructure
budgets and the size of the backlog in particular. On the one hand, it might be a
relatively straight forward task to access the value of lost, destroyed and damaged
infrastructure resulting from major natural hazard events when local government is
required to quantify their losses for the purposes of state and federal government
grant applications. However, obtaining an independent check to confirm these
figures might prove more problematic, particularly for the purposes of this form of
research. Whilst workshop participants agreed that the funding model (Figure 7)
presented a reasonably coherent illustration of the major elements at play in local
government physical infrastructure recovery, it lacked specificity which could only
come from detailed information held by individual councils themselves. It was also
suggested that the more detailed models would differ from council to council due to
variations in financing arrangements, individual backlogs and how they are
addressed, including infrastructure costings and the like.
It has been noted that the assessment of the six response options against the ‘What
If’ questions under both scenarios highlighted many similarities. The Shared Path
and Free Ride scenarios were developed primarily for the purpose of testing the
Human Settlement adaptation options and not the Physical Infrastructure response
options. The latter options were developed with a clear understanding that they were
the responsibility of local government and certainly not the community-at-large. In
this sense the scenarios could have been redundant although it is reinforcing that
considerations under these two possible futures did return mostly similar
assessments.
Clearly, this limited investigation of the response options available to local
governments in their recovery process for lost, damaged or destroyed physical
infrastructure in the wake of a natural hazard event, indicates that some options,
depending on the particular circumstances in respect to individual councils, would be
favoured over others. This would occur for a host of reasons (political, technical,
financial) and may or may not be totally influenced by any one factor. Within the
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broad climate change context, the workshop ratings do hint at a reluctance to adopt
the ‘Rebuild asset’ option which also has a clear assessment that it would receive
the least support of all six response options.
Could local government continue to repeat the recovery of their lost, damaged or
destroyed physical infrastructure, especially as a consequence of a flood equivalent
to the SEQ January 2011 flood? On the basis of the questions that sought an
answer in response to both 10 and 20 years return cycles, the widely varied
workshop responses demonstrate the highly complex nature of this issue. Clearly
this is an issue that requires further research but it needs to be a collaborative effort
with full local government participation.
As to the research question that drove the physical infrastructure workshop, namely:
Where are the upper thresholds of local government commitment to reinvest in
physical infrastructure post natural hazard occurrences such as floods? A
preliminary conclusion from this workshop and from stakeholder feedback is that it is
entirely dependent on the principal funding sources, namely the Commonwealth
Government, and to a lesser degree, the state government. However the ground
appears to be shifting towards a higher expectation on local government and as this
limited research has demonstrated, there are major challenges for local government
going forward on these initiatives. Hence, the thresholds, which vary from council to
council, are dependent on and influenced in the main by, funding sources of all
forms, the financial and technical capacity of local government; levels of political,
professional, business and community support; and the cycle of repetitive
occurrence of the natural hazard.
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PART VI
10.0 CONCLUSIONS
The overarching question that this project seeks to address concerning which
adaptation options should be employed in Lilliput and different human settlement
types to reduce the effects of climate change on urban planning and management,
physical infrastructure at local government level, coastal management, human health
and emergency management, has taken a step closer through the scenario planning
exercise and associated activities reported here.
The most consistent response from stakeholders engaged through all processes,
(scenario planning workshops, surveys, interviews and Project Reference Group),
referred to the need to provide continuity to climate change adaptation initiatives and
to underpin them with support including awareness, education and capacity building
programs, particularly due to the long time frames that such initiatives would be
required to be implemented to achieve success. This continuity of support should be
underpinned by ongoing continuous communications and capacity building of a high
quality that engaged the whole community with particular inclusion of vulnerable
groups.
Likewise, all stakeholder groups, industry, government and non government and
community based organisations, consistently advocated for higher levels of
collaboration and partnerships in relation to the full range of climate change
adaptation initiatives, inclusive of, but well beyond the development of adaptation
options. This it was argued, would lead to improved synergies within the community,
foster a fuller sense of community, and lead to a greater acceptance of their shared
responsibilities, not too dissimilar to many of the attributes of the Shared Path
scenario. In this regard, it was also suggested that climate change adaptation could
had an added advantage of contributing to the building of social capital in the
communities where adaptation was implemented. This is an issue that requires
further research.
There was strong feedback against compulsion and regulation from certain
stakeholders such as the development industry. To a lesser extent, some areas of
local government signalled support for this view in some circumstances, whilst at
other times, the local government message from other quarters was mixed and the
feedback was the reverse. It was argued that a number of the adaptation options
should be implemented only after extensive consultation and then at the discretion of
affected but informed parties, and particularly at times such as the retirement of
assets. The option that typified this form of feedback was the ‘Planned Retreat’
option.
It was equally clear that the successful implementation of a number of the adaptation
options would require the serious address of the ‘injurious affection’ question by the
State government, with the total support from local government. It was previously
concluded that this matter is a major stumbling block to the successful
implementation on a number of the adaptation options.
A number of stakeholders, particularly from state government and the development
industry, made representation that further research was required to provide greater
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specificity to the proposed prescriptive and implementation measures of a number of
the adaptation options, particularly those associated with the ‘Building Code’ and
‘Infrastructure Design Standards’.
A further clear and consistent message that emerged through the feedback from all
stakeholder groups concerned the need to secure stronger leadership at all levels in
government, the private sector and the community to improve the acceptability of
adaptation options. In some instances, this requirement would involve positive
government leadership which at times might extend to intervention in order to ensure
a higher chance of success with the implementation of the adaptation option. At
other times, other adaptation options could be successfully implemented through the
self empowering attributes of a Shared Path community, especially if they were
combined with strong leadership, adequately resourced and maintained continuity of
effort and message. This desire for strong leadership was couched in a highly
consultative and partnership framework as noted previously. Not to do so it was
argued would lead to the stalling or failure of the adaptation option.
The leadership issue also arose in relation to the physical infrastructure
investigations which sought to ascertain the upper thresholds of local government
commitment to reinvest in physical infrastructure post natural hazard occurrences
such as floods. The preliminary conclusions noted that the thresholds could be
influenced by funding sources (particularly the Commonwealth Government), the
financial and technical capacity of local government; levels of political, professional,
business and community support; and the cycle of repetitive occurrence of natural
hazards
Joint arrangements for the implementation of many of the options were also
recommended through a mutually supporting, coordinated and cooperative effort,
especially between government agencies. These joint arrangements, along with the
positive feedback from the high level stakeholder assessments of the various
engagement processes associated with the project to date, will provide a clear way
forward with direction and support for the finalisation of Human Settlements
adaptation options.
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APPENDIX B – KEY DRIVERS OF CHANGE (SERIES 1 WORKSHOPS)
Key Drivers of Change (Series 1 Workshops)
(ranked in order of importance and uncertainty)

Workshop
Sunshine
Coast

Regional Influence
1. Increased intensity of natural disasters
2. Degree of vulnerability of communities
to climate change impacts
3. Oil Vulnerability
3. Infrastructure keeping pace with
increasing population

Local Influence
1. Increased intensity of natural
disasters
2. Degree of vulnerability of
communities to climate
change impacts
3. Oil Vulnerability

Gold Coast

1. New paradigm in politics for community
engagement
1. Peak Oil
3. Food and produce shortage/Famine
3. Decrease in physical and social
service delivery

Moreton Bay

1. Increase in infrastructure investment
2. Housing choice expectations
3. Change in employment/labour market
profile
3. Change to proactive political agenda
3. Extreme climate events

Ipswich

1. Increasing community
input/participation (awareness,
expectation, engagement)
2. Political will to prioritise health/ political
will and priorities
3. Availability of food production (incl.
Land, water, labour, materials)
4. Out of fossil fuel oil
4. Community expectations
4. Increasing vigilance/preparedness
across government and communities
around disaster management

1. Environmental catastrophe
1. Food and produce
shortage/Famine
3. Peak Oil
4. New paradigm in politics for
community engagement
5. Failed state/societal collapse
1. Change to proactive political
agenda
2. Increase in infrastructure
investment
3. Extreme climate events
4. Change in employment/labour
market profile
4. Major catastrophe/meteorite
[not described]
1. Increasing
vigilance/preparedness
across government and
communities around disaster
management
2. Out of fossil fuel oil
2. Community expectations
2. Increasing community
input/participation
(awareness, expectation,
engagement)
2. Availability of food production
(incl. Land, water, labour,
materials)
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APPENDIX C – SCENARIOS COMMON ELEMENTS
Common Elements – Future Distinguishing Themes & Issues, Likely Trends,
Uncertainties and Possible Shocks & Surprises
(Sourced from Participants of Series 1 Workshops)

Major Themes and Issues
The major themes and issues anticipated to play themselves out at the regional and local
scales include:
Global changes
 Advent of peak oil and associated oil vulnerability
 Competing resources and the availability of food production
 Food and produce shortage / Famine
Population Growth
 Continued strong population growth
 Infrastructure lag with population growth and urban development
 Increase in infrastructure investment
 Decrease in social and physical service delivery
Societal Changes
 Shifts in housing choice expectations
 Changes in labour market profile
Climate change related Issues
 Increasing intensity of natural disasters and extreme events
 Increasing degrees of vulnerability of community to climate change impacts
 Increase in vigilance/preparedness across government and communities around
disaster management
Key Points - Likely Trends
Demography
 Population growth through continued in-migration
 Ageing population – unable to respond and less able to cope (less resilience)
 Reduced family size
 Emergence of new employment opportunities and decline in traditional jobs
 Reliance on technology and loss of basic skill set
 Reduction in human contact (loss of community identity) i.e. working from home, self
serve checkouts, etc.
 Flexible work arrangements (telecommuting)
 Greater job diversity and a more mobile workforce
 Further disadvantage for vulnerable demographics (e.g. social impacts associated
with food shortages and increased food coast)
 Displaced community
 Increase in homelessness, crime rate and looting
 Public health issues (e.g. poor nutrition)
 Healthier lifestyle through active transport – walking, cycling, public transport
Urban Development and Housing
 Continued high population growth
 Move to more compact housing (and decreased housing)
 Redevelopment of older areas (better access to services)
 Increase in master-planned communities
 Higher densities and small lot development
 Higher demand for community open space
 Increased demand for public transport
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 Increased demand on emergency and social services
 Increased demand on infrastructure and services (Utilities continue to be privatised)
 Surge in demand for sustainable housing (design for climate, energy autonomy)
 Affordability will result in people moving further out from major cities
 Continued development pressure on hazard prone land
Environmental Change
 Disruption of ecological processes
 Loss of biodiversity
 Loss of ecosystem services
 Increase in disease vectors
Economy
 Diversification of the economy
 Increased food production costs and prices leading to increase in community
gardens and locally grown produce
 Increased insurance costs (Difficulty or inability to secure insurance for high risk
properties and infrastructure)
 Oil supplies will continue to deplete
 Rising fuel prices (Changing prices – increasing need to prioritise oil for medical
services)
 Increased energy use cost
 Mortgage stress
Technology & science
 Establishment of new infrastructure
 Technological advances in alternate energy and transport
 New advances in science for farming methods
 Huge pressure to use grains etc. as fuel source
 Use of alternate fuels / resources (shift in focus to nuclear)
Governance
 Move towards a two-tiered government
 Greater influence on greener policies (increased environmental vote and political
power of environmental parties)
 Greater influence on land use planning
 More services delivered by NGOs
 New environmental taxes / charges
 Shorter term thinking (to gain political power)
 Increasing stress on emergency services
 Increasing cost of infrastructure (leading to increased investment by private sector
(user pays) or to increased taxes)
 Less government actions to reduce vulnerability
Attitudes & values
 Increased need to be self-reliant / sufficient for food production
 Increase health and wellbeing
 Increased use of alternate energy sources
 Increased use of public transport
 Increased reliance on social capital
 Shifts in values (e.g. increase in environmental values)
 Growing ignorance / apathy with regards to natural hazards
Key Points - Uncertainties
Highly important uncertainties identified, include:
Highly important high degrees of uncertainty
 International economic recession
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Economic growth
Changing community expectations (lifestyle, standards of living, provision of services,
quality of environment)
Loss of ecological and social resilience
Increasing bio-security threats – potential pandemic
Oil vulnerability
Increased frequency, intensity and number of natural disasters
Global catastrophe (tsunami threat)
Threat to coastal urban development from higher degrees of SLR
Terrorism attack
Infrastructure keeping pace with increasing population
Political change – failed state
Abolition of state governments
Technology development of cold fission

Highly important medium degrees of uncertainty
 Loss of recreational and local open space
 Increase cost of food production
 Increase demand on social services
 Increasing globalisation (delocalisation)
 Likelihood of war
 Decreased resources (water scarcity)
 Variable degrees of affluence
 Limited financial resources (capacity to fund infrastructure)
 Community’s capacity to pay for environmental protection
 Increased reliance on recovery needs
 Expanding and changing risks from climate change
 Increasing poverty
 Focus on illness prevention
 Declining voluntarism
 Limited human resources
Highly important low degrees of uncertainty
 Continued population growth
 Increased tourism
 Increasing demand for infrastructure
 Aging and failing Infrastructure
 Ageing population
 Dwindling skilled labour force
 Cost of living increasing
 Loss of critical biodiversity and ecological resilience
 Deteriorating natural resources
 Flooding and storm surge
 Advances in technology
Key Points - Possible Shocks and Surprises
 Occurrence of an environmental catastrophe
 Collapse of tourism
 Collapse of the internet
 Meteorite strike
 Rationing of energy use
 Famine leading to civil conflict
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Population in-migration as a consequence of anarchy or civil war
Discovery of new fuel source or invention of new technology to alleviate peak oil
Fossil fuels found on other planet (e.g. ‘mining the moon’)
Major conflict over scarce oil resources – resource war
Loss of autonomy/ democracy
Dictatorship formed
e-government – more referendums and voting on key issues
Climate change science wrong and extreme events do not eventuate
Reduced population growth (large scale migration out of region)
Infrastructure demand falls as a result of changed behaviour
Government finds new way to pay for infrastructure

69

South East Queensland Climate Change Adaptation Research Initiative March 2012

APPENDIX D – ADAPTATION OPTIONS IMPLEMENTATION
MECHANISMS

Implementation Mechanisms
Implementation of plans, strategies and policies etc can be undertaken in either a
statutory or a non-statutory environment (planning and management regime). This
can be exercised through a single or combination of implementation mechanisms
within a spectrum that ranges from statutory (mandatory) to voluntary (optional)
instruments or tools. Examples of statutory and non statutory mechanisms for
different planning and management regimes are outlined in Figure 1.
Statutory Planning &
Management Regime

Non Statutory Planning
& Management Regime

Statutory
(mandatory )

Voluntary
(Optional)

Regulations
Policies
Mechanisms
(Instruments, Tools)

Guidelines
Advice
Directives
Incentives
(financial & non financial)
Codes
Self Regulations
(eg Industry Standards)
Standard Operating
Procedures (SOPs)
(Adapted from: Low Choy & Maccheroni, 2005)

Figure 1: Examples of statutory and non statutory mechanisms for different
planning and management regimes

These implementation mechanisms range from those that are the full statutory
requirements under government legislation at one extreme end of this spectrum
through to voluntary options at the other extreme. Between these extremes it is
range of implementation mechanisms characterised by varying degrees of statutory
or mandatory requirements.
In summary, the main defining characteristics of the various examples highlighted in
Figure 1 include:
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Regulation: a rule or order prescribed by authority; a governing direction or law
(Macquarie Dictionary, 1985). Regulations are mandated by a state to govern
procedure or behaviour and are designed to produce or prevent outcomes in
different places, or in different timescales, to what might otherwise occur.
The statutory Regional Plan for SEQ prepared in accordance with sections 2.5A and
2.5C of the (former) Integrated Planning Act 1997 (IPA) contains regulations in Part
F titled: State Planning Regulatory Provisions.
Policy: a definite course or line of action adopted and pursued by governments,
businesses etc (Macquarie Dictionary, 1985). Policies are instruments that are
considered expedient, prudent, or advantageous and are intended to influence and
determine decisions, actions, and other matters. They are a "statement of intent" or
"commitment". Policy statements normally do not outline the method or process of
how they will be implemented to achieve their intention – that is normally articulated
in associated programs, action statements and the like.
The Queensland State Planning Policies (SPPs) are examples of statutory policies
whilst State Policies (SPs) are non-statutory.
Guideline: a statement that defines policy or the area in which a policy is operative
(Macquarie Dictionary, 1985). It is an explanation to guide you in setting standards
or determining a course of action. It could recommend a practice that allows some
discretion or leeway in its interpretation, implementation, or use.
Guidelines can be referred to as road maps.
Advice: a communication containing information (Macquarie Dictionary, 1985).
Recommendations as to what should be done. A guide to action or conduct.
Directive: an authoritative instrument or direction (Macquarie Dictionary, 1985). An
instruction or an order to indicate direction. A communication that initiates and
governs action, conduct, or procedure.
Code: a system or collection of rules and regulations (Macquarie Dictionary, 1985).
A systematic collection of regulations and rules of procedure or conduct
Incentive: that which incites to action (Macquarie Dictionary, 1985). A motivating
influence or stimulus that encourages action.
Self Regulation (Standard): the controlling of a process or activity by the people or
organizations that are involved in it rather than by an outside organization such as
the government (English Collins Dictionary). (anything taken by general consent, an
approved model) (Macquarie Dictionary, 1985).
Standard Operating Procedures (SOPs): Established procedure to be followed in
carrying out a given operation or in a given situation (The American Heritage
Dictionary of the English Language, 2000). The SOP can be a compulsory
instruction whose purpose is to carry out the operations correctly and always in the
same manner.
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I3 & C6. Community Leadership during
Emergencies: Emergency management agencies to
identify community leaders/representatives /groups to
provide a point of contact within communities before,
during and after disasters to improve communication
with communities to ensure improved preparedness,

I2. Bushfire Community Training Package: develop
and support a network of Volunteer Community
Education Officers to deliver bushfire and natural
disaster community education and increase bushfire
preparedness across the State.

I1. Disaster Preparedness in Vulnerable
Communities Program: develop community
awareness and improve individual, household and
business capacity through the following projects:
 Community resilience by integrating community
education into disaster management;
 Business continuity planning in response to climate
change;
 Property resilience through practical steps that
homeowners can take to better protect their homes
from the impacts of cyclones and storms;
 Mass evacuation planning across the State.

Preliminary adaptation option

Emergency
Management

Emergency
Management

Emergency
Management

Sector
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Created

Existing

Existing

Primary
reference
(existing;
modified;
created)

Ongoing

Program
funded for
5 years

Program
funded for
5 years

Timing
and
duration
(e.g.
event,
ongoing,
episodic)

Policy

Program
/Educational

Program
/Educational

Main
mechanism
(e.g.
regulatory,
educational,
incentive,
etc.)

Local
governments

State
government

State
government

Responsibility
(primary and
partners)

More engaged, selfreliant and empowered
individuals and
communities through
decentralised networks.
Communities better

Improved preparedness
to bushfires because of
climate change.

Improved capacity of
individuals, families and
businesses to contribute
towards their own safety
and well-being in the
event of a disaster.
Improved disaster
management
coordination.

Anticipated benefits

SELECTED SECTORAL AND CROSS-SECTORAL ADAPTATION OPTIONS for TESTING (2nd Workshop Series)

APPENDIX E – SELECTED ADAPTATION OPTIONS TESTED AT WORKSHOPS
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I6. Urban Consolidation: Urban development is to be
consolidated by favouring infill and redevelopment of
existing urban localities and minimising the exposure
of communities to heatwaves and high temperatures.

I5. Hazard Reduction through Adaptation
Strategies: Reduce the risk from natural hazards,
including the projected effects of climate change, by
establishing adaptation strategies to minimise
vulnerability to heatwaves and high temperatures,
reduced and more variable rainfall, cyclones and
severe winds, and severe storms and hail.

I4. Emergency Exercises: Conduct emergency
preparation scenario-based exercises involving the
community as well as all relevant levels of
governments and agencies that are based on possible
worst case scenarios for natural hazards (including the
consideration of multiple events) to test out the
emergency management arrangements under extreme
cases.

response and recovery to disasters. These community
leaders/ representatives/groups should also be
attributed responsibility for helping the community
prepare for, respond to and recover from disasters.

Preliminary adaptation option

Urban
Planning and
Management

Urban
Planning and
Management

Emergency
Management

Sector
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Modified

Existing

Created

Primary
reference
(existing;
modified;
created)

Ongoing

Ongoing

Ongoing

Timing
and
duration
(e.g.
event,
ongoing,
episodic)

Regulatory

Regulatory

Policy

Main
mechanism
(e.g.
regulatory,
educational,
incentive,
etc.)

State and local
government
(regional plan
and planning
schemes)

State and local
government
(regional plan
and planning
schemes)

State and local
governments

Responsibility
(primary and
partners)
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Availability of areas for
conservation and climate
variability;
accommodation of future
population growth.
Reduced ecological
footprint, reduced
demand on greenfield
sites, enhanced

Reduced costs linked to
damage to public and
private assets; reduced
population vulnerability.
Reduced insurance
claims and legal costs.

Improved emergency
management
arrangements; improved
communication and
coordination between
agencies; better
prepared and engaged
communities.

prepared for and able to
respond to disasters;
reduced expectations on
government.

Anticipated benefits

I9 and C7. Improved Stormwater Design and
Management: design of stormwater systems to cater
for higher intensity storms, increasing erosion of
receiving stream channels which may lead to higher
sediment levels, highway runoff and chemical and
nutrient loads, therefore reducing flooding risk to
people and property from more frequent and severe
extreme events.

I8. Improve Design Standards for Infrastructure:
Improve design standards and/or retrofitting of road
infrastructure systems for protection against flooding,
extreme heat and wind and corrosion (e.g. new
structures with barriers, higher elevations or more
inland locations, material properties).

I7. Building Code Revision: revise the building code
to include provisions related to increased buildings
resilience to climate change impacts (e.g. heat waves,
floods and severe storms).

Preliminary adaptation option

Physical
Infrastructure

Physical
Infrastructure

Urban
Planning and
Management

Sector
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Created

Created

Created

Primary
reference
(existing;
modified;
created)

Ongoing

Ongoing

Episodic

Timing
and
duration
(e.g.
event,
ongoing,
episodic)

Policy

Policy

Regulatory

Main
mechanism
(e.g.
regulatory,
educational,
incentive,
etc.)

National, state
and local
governments,
private sector

National, state
and local
governments,
private sector

State
government and
private sector,
including
insurance
companies

Responsibility
(primary and
partners)
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Reduced maintenance
and rehabilitation costs.
Improved water quality.

Reduced maintenance
and rehabilitation costs.
Improved safety,
mobility, accessibility
and economic efficiency.
Avoided structural
damage under altered
climatic conditions, thus
reduced maintenance
costs.

Reduced climate change
vulnerability and
enhanced building
resilience.

connectivity and
potential reduction in
green house gases
emissions.

Anticipated benefits

I13. Purpose Fit Residential Accommodation:
Encourage the provision of residential accommodation
which is designed and located to integrate with the
surrounding community, while meeting the specific
needs of youth, the aged, people with disabilities and
other disadvantaged groups and minimising their
vulnerability to climate change impacts.

I12. Improved Public Health System: Improve and
update the capacity of the public health system in
regards to climate change impacts to provide
additional mental health support to affected
communities during disaster recovery and beyond as
well as specific strategies and activities to deal with
increasing cases of heat stress.

I11. Health Protection and Prevention Guidelines:
Develop guidelines for health protection and
prevention of community and volunteers when dealing
with hazards and hazardous material during disaster
recovery.

I10. Costing Climate Change Impacts: Include costs
associated with climate change impacts in asset
valuation and depreciation (e.g. include current value
and expected investment with higher/lower
deterioration rates; link vulnerability with maintenance
costs/intervals, predominantly for roads).

Preliminary adaptation option

Crosssectoral

Human
Health

Human
Health

Physical
Infrastructure

Sector
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Modified

Created

Created

Created

Primary
reference
(existing;
modified;
created)

Ongoing

Ongoing

Episodic

Ongoing

Timing
and
duration
(e.g.
event,
ongoing,
episodic)

Policy

Policy/
Educational

Educational

Policy

Main
mechanism
(e.g.
regulatory,
educational,
incentive,
etc.)

State and local
government
(regional plan
and planning
schemes)

State and local
governments

State and local
governments

State and local
governments

Responsibility
(primary and
partners)
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Reduced vulnerability of
disadvantaged social
groups.

Reduced communities’
vulnerability to climate
change impacts;
improved disaster
recovery.

Reduced vulnerability to
general health risks
associated with recovery
work, e.g. hazardous
material such as
asbestos, electricity;
pathogens etc.

Improved planning and
control of budget;
increase in available
funds.

Anticipated benefits

I18. Sewerage and Storm Water Systems
Management: Evaluate sewerage and storm water
systems in the context of increased climate change
risk to develop and implement robust management
plan to climate-proof systems to withstand extreme
weather events, particularly flooding (e.g. site specific

I17. Integrated Disaster Risk Management into
Planning: Integrated Disaster Measures and
Initiatives: Integrate disaster mitigation/prevention and
disaster risk reduction measures/ initiatives into
corporate, strategic and regional/urban development
plans at all levels of government and industry.

I16 and C1: Integration of Post-disaster Recovery
in Pre-disaster Planning: State and local
governments to incorporate specific post-disaster
redevelopment plans into their pre-disaster planning
processes.

I15. Funding Home Retrofitting: Create funding
program to assist households to retrofit high risk
homes to improve adaptation to climate change
impacts (e.g. heat waves, floods and severe storms).

I14. Leadership: Develop leadership by encouraging
strong partnerships across government, business and
the community in order to improve communication of
climate change risks to decision-makers and wider
community.

Preliminary adaptation option

Crosssectoral

Crosssectoral

Crosssectoral

Crosssectoral

Crosssectoral

Sector

76

Created

Modified

Created

Created

Modified

Primary
reference
(existing;
modified;
created)

Ongoing

Ongoing

Ongoing

Ongoing

Ongoing

Timing
and
duration
(e.g.
event,
ongoing,
episodic)

Policy

Policy

Statutory

Incentive

Directive

Main
mechanism
(e.g.
regulatory,
educational,
incentive,
etc.)

Local
governments

State and local
governments,
private sector

State
government and
private sector,
including
insurance
companies
State and local
government
(regional plan
and planning
schemes)

State and local
government and
private sector

Responsibility
(primary and
partners)
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Reduced vulnerability of
sewerage and storm
water systems to
extreme weather events.

Reduced vulnerability to
natural hazards, disaster
management
incorporated into
business-as-usual
government operations.

Improved and more
effective disaster
recovery, reduced
vulnerability to future
natural hazards.

Reduced climate change
vulnerability and
damage to private
assets.

Reduced climate change
vulnerability. Promote
the benefits of improved
governance
arrangements.

Anticipated benefits

I20 and C2: Redundancy and Back-up for Essential
Services and Buildings: Redundancy and back-up
for essential services and buildings – Ensure high
priority buildings, such as Local Disaster Coordination
Centres, hospitals, council buildings and evacuation
centres, as well as access routes have redundant
essential services (e.g. multiple supplies of power,
water, communications, alternative access routes)
and/or have independent critical services (e.g.
emergency diesel generators and fuel supplies, water
storage).
C4. Planned Retreat - Encourage the landward sitting
and relocation of public and private assets in areas
adjacent to receding shorelines.

I19 and C3 Relocation and Upgrade of Essential
Emergency and Health Services: Strategic relocation
(retreat) and upgrade of emergency and health
services departments (e.g. disaster management
warehouses and caches, disaster coordination centres,
evacuation centres, hospitals, aged care facilities) into
low risk areas and being climate-proof so they can
continue to operate during emergencies. This should
include considering threats to infrastructure, such as
communications and roads.

solutions including flood mitigation works, back-up
power systems for all pumping stations and relocation
or retrofitting of systems).

Preliminary adaptation option

Proposed

Crosssectoral

77

Created

Created

Primary
reference
(existing;
modified;
created)

Crosssectoral

Crosssectoral

Sector

Ongoing

Ongoing

Ongoing

Timing
and
duration
(e.g.
event,
ongoing,
episodic)

Statutory

Policy

Policy

Main
mechanism
(e.g.
regulatory,
educational,
incentive,
etc.)

Improved response and
recovery capacity to
extreme events.

Reduced exposure and
vulnerability to future
hazards.

State and local
governments,
private sector.

Improved response and
recovery capacity to
extreme events.

Anticipated benefits

State and local
governments,
private sector.

State and local
governments,
private sector.

Responsibility
(primary and
partners)
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C10. Community Education and Awareness
Raising Campaign Targeted at New Residents and
Seasonal Visitors: Emergency management and
health agencies to develop and implement community
education and awareness raising campaigns/ initiatives
targeted at new residents and seasonal visitors about
preparedness, response (including evacuation) and
recovery to coastal hazards and implications of climate
change for their community.

C9. Pre-emptive Adaptation of Medical and Health
services - Develop response plans for emergency
medical and health services to act in a more preemptive manner through extreme weather events. This
would include early warning signals and identifying a
wide range of staff, buildings and assets that could be
useful through extreme weather events.

C8. Coastal Defence Programme – Implement a
programme of defence (storm surge barriers, seawalls
and coastal dunes) to provide continuing flood risk
management due to storm tides and sea level rise by
controlling water levels within waterways.

C5. Full Hazards Disclosure Clause - Consider a
Coastal Hazards Full Disclosure Law that alerts buyers
of coastal property about current and future risks
relating to extreme weather events and climate change
such as erosion rates, storm history, inundation and
sea level rise concerns.

Preliminary adaptation option

Crosssectoral

Human
Health

Coastal
Management

Crosssectoral

Sector

78

Proposed

Proposed

Proposed

Proposed

Primary
reference
(existing;
modified;
created)

Ongoing

Ongoing

ongoing

Ongoing

Timing
and
duration
(e.g.
event,
ongoing,
episodic)

Policy/Educa
tional

Policy/Educa
tional

Policy,
incentive

Statutory

Main
mechanism
(e.g.
regulatory,
educational,
incentive,
etc.)

Local
government

Improved preparedness,
response and recovery
capacity of new
residents and seasonal
visitors to coastal
hazards.

Improved preparedness,
response and recovery
capacity to extreme
events.

Local
Government
supported by
State and
Federal
Government

State and local
governments,
private sector.

Avoid floods in low lying
settlements during
extreme water level
events associated with
storm surges.

State and local
governments

Anticipated benefits

Reduced vulnerability to
future hazards.
Improved
communication of
climate change risks.

Responsibility
(primary and
partners)
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C13. Link Databases Of Vulnerable Groups Develop collaboration between all services that deal
with high risk groups, such as aged care, disabled care
and child care, non-government organisations to
create a unified, dynamic database of these groups.
Emergency management and health service
departments will need to maintain effective
communication with each other and with these groups
in relation to climate change impacts and responses in
emergency situations.

C12. Beach Nourishment Strategy - Beach
nourishment and dune restoration are periodically
executed to maintain beach width and a safety buffer
against the most extreme storms and rising sea levels.

C11. Building Code Design Criteria – All new and
substantially renovated buildings (greater than 25% of
the current replacement value of the structure) located
along canals and waterways must provide for setbacks
from the waterway and have 500mm freeboard
measurement above a projected site-specific flood
level.

Preliminary adaptation option

Crosssectoral

Coastal
Management

Urban
Planning and
Management

Sector
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Proposed

Modified

Modified

Primary
reference
(existing;
modified;
created)

Ongoing

Ongoing

Ongoing

Timing
and
duration
(e.g.
event,
ongoing,
episodic)

Policy

Policy

Statutory

Main
mechanism
(e.g.
regulatory,
educational,
incentive,
etc.)

Local
government

Local
government in
partnership with
State and
federal
government

Local
governments

Responsibility
(primary and
partners)
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Healthier beaches and
dunes for local
communities and
tourism. Increased
protection of human
settlements from
extreme storms.
Improved preparedness
and response to
disasters through
improved information
and access to
information for
emergency management
and health services on
high risk and vulnerable
groups.

Avoided significant
adverse impacts on
private properties.
Reduced insurance
claims.

Anticipated benefits

South East Queensland Climate Change Adaptation Research Initiative March 2012

APPENDIX F- HUMAN SETTLEMENT SECTORAL FACT SHEETS
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South East Queensland Climate Adaptation Research Initiative (SEQ-CARI)

Urban Planning and Management
Background
The Urban Planning and Management (UPM) sector focuses on identifying and
developing climate change adaptation options which will inform local and regional
statutory and non-statutory planning processes in the Lilliput region. This includes: (i)
investigating the most appropriate planning framework and scale to address climate
change adaptation; (ii) investigating how collaborative planning and management
can facilitate the development and implementation of climate change adaptation,
including the identification of key stakeholders and how they relate to the
implementation and governance of climate adaptation; and (iii) investigating how
current institutional arrangements might be remodelled to support climate change
adaptation. The UPM sector also explores the synergies and trade-offs between
climate change adaptation and mitigation in the management of urban and regional
areas.

Current Situation
The population of Lilliput continues to grow, placing considerable development
pressure on the region. In addition, Lilliput also inherits a legacy of earlier planning
decisions and land use commitments based on expected historical return periods of
weather events such as floods. The dominant spatial settlement pattern and high
growth rates place a high number of human settlements and associated
infrastructure at risk of climate change related impacts. Current planning and policy
focuses on minimising exposure of new developments to future risks, but urban
renewal and consolidation initiatives aimed at accommodating increasing population
densities within the existing urban footprint will also have to consider increased
exposure to climate‐related hazards. In both contexts, planning decisions will have to
consider the relationship between climate change projections and existing and future
urban growth areas as well as deal with the high uncertainties involved in climate
science. UPM therefore faces a two‐tier challenge: how to incorporate climate
change considerations in planning for new development in the region; and how best
to manage the redevelopment and retrofit of existing settlements.
Planning in Lilliput is guided by the Lilliput Regional Plan. The Regional Plan is a
statutory instrument that manages growth and development in the region and is
superior to state planning policies and all other plans, policies and strategies of state
agencies and local governments in the region. In alignment with a state-wide
Planning Act, the Regional Plan establishes a performance based planning system
for Lilliput. The Regional Plan also nominates climate change as one of its regional
policies as well as a key issue permeating all other policies throughout the plan.
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One of the key programs within the Regional Plan is the development of a Climate
Change Management Plan to provide an integrated framework for implementing
regional policies to reduce emissions and build resilience to natural hazards and
climate change. The Lilliput Climate Change Management Plan has a key strategic
role in guiding responses to natural hazards and climate change adaptation in the
region in conjunction with other approaches such as the Disaster Management Plan.
Actions in the draft plan align with the Regional Plan and relate to a range of
planning decisions including development (and associated infrastructure) that is
regulated through planning legislation. This includes local government planning
schemes, structure or master plans and development applications, state agency
plans and policies, and statutory and non‐statutory planning actions.
The Lilliput Natural Resource Management Plan connects the wide range of existing
and future plans, strategies and actions aiming at coordinating the management of
the use of natural resources whilst achieving social, economic and environmental
values. The Plan deals with climate change indirectly. Some of the challenges
resulting from climate change are mentioned and the achievement of key specified
targets will help improve the resilience of Lilliput’s natural resources to climate
change.
Planning in the Lilliput region is also guided by State Planning Policies. One policy in
particular deals with natural hazards, including bushfire, flooding and landslides.
Under this policy, development in vulnerable areas have to consider the impacts of
these natural hazards, particularly along the coastal zone.
Two local authorities within Lilliput have climate change strategies that establish
priority areas for action and indicate the need for adaptation. These include Sandy
Shores Climate Change Strategy and Blue Waters Climate Change Strategy. Both
strategies aspire to be carbon neutral by 2020. Sandy Shores’ strategy identifies the
need for more research to inform adaptation while Blue Waters’ strategy intends to
mainstream climate change in the decision-making process. Further, Greenhaven
has a climate change policy which identifies the need for climate change to be
considered in all Council’s projects, processes and programs. Additionally, local
authorities in Lilliput are currently reviewing their planning schemes in alignment with
the state-wide Planning Act and the Lilliput Regional Plan.

Future Trends
In the past, planners have relied on traditional planning approaches (e.g. zoning,
regulation) to manage growth and development pressures on the environment.
These approaches rely on reliable and robust science to inform strategic land use
planning and have proved to be an effective way for planners and policy makers to
justify decisions. There is growing awareness, however, that a reliance on these
more traditional approaches will make it difficult to adapting to climate variability and
uncertainties associated with climate science.
For example, a number of floodplains in the region have been developed as a
consequence of earlier planning decisions that did not consider climate change
impacts or extreme weather events and climate variability. Those areas will configure
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a further challenge for the planning system in order to reduce their risk to flooding
events subsequent to extreme rainfall events. As such, planning strategies will play a
key role in identifying suitable retrofitting measures to minimise and reduce the risk
of harm in those areas to human life and property. In addition, planning strategies
will also be crucial in identifying appropriate areas for future greenfield and
brownfield developments to manage current and future population growth whilst
ensuring those precincts are not located in areas vulnerable to climate change
impacts. In this context, existing and new planning schemes will require careful
revision to ensure other vulnerable areas are excluded from future development.
Adding to the string of implications of climate change impacts upon Lilliput’s planning
process is the projected sea-level rise and increase in the occurrence of coastal
hazards such as storm surge and beach erosion. Currently, Lilliput has a significant
amount of urbanised land located nearby the coastal shoreline, including vast
transport and other infrastructure networks. Review of planning practices managing
the region’s coastal shoreline will be required to address those climate related
impacts in terms of retrofitting existing urban consolidated areas as well as exploring
the possibility of retreating existing settlements to areas at less risk of harm. In
addition, future infrastructure plans will need to consider the impacts of climate
change such as storm surges and salt water intrusion and ensure sufficient
resources are allocated to investigate alternatives as well as maintain existing
infrastructure that could be at risk.
Furthermore, a number of barriers will need to be overcome by local authorities to
implement climate adaptation strategies. These include the lack of statutory
requirement for local authorities to prioritise climate change; the difficulty of crossdepartmental cooperation and integration; the difficulty in community engagement
aimed at minimising climate change impacts; and the lack of staff and skills to
address climate change related issues. Hence, crucial challenges for the planning
process in the Lilliput region in terms of addressing climate adaptation include:

• Effective horizontal and vertical coordination and integration between planning
and other adaptation instruments within the region, and between land use and
infrastructure planning (including provision and maintenance of infrastructure);

• Inclusion of climate change impacts in local and regional statutory and nonstatutory plans balanced with other non-climatic drivers of regional-scale
landscape change;

• Adequate balance between mandatory and voluntary adaptation and
engagement of the non-government sector in the climate adaptation decision
making process;

• Adequate adaptation strategies and planning for the urban landscape in
synergy with adaptation options for adjacent natural areas to foster the long
term biodiversity conservation and ecosystem services values of those areas;

• Identifying and overcoming legal and other barriers to climate change
adaptation through statutory and non-statutory planning;

• Adequate prioritisation of policy response to specific climate change impacts
at local and regional levels.
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South East Queensland Climate Adaptation Research Initiative (SEQ-CARI)

Emergency Management
Background
Disaster management is about managing the potential adverse effects of an event
and includes arrangements for mitigating, preventing, preparing for, responding to
and recovering from a disaster.
In Lilliput disaster management arrangements are based on a tiered structure that
recognises four levels: local, disaster district, state and national levels. The primary
responsibility for emergency management falls to the local and state governments,
as the national government does not have constitutional power in respect of
emergency management. The role of the national government is to provide national
coordination and resources in cases of major disasters as well as support the
development of each state’s emergency management capability.
Disaster management in Lilliput is based on five main principles: (i) comprehensive
approach; (ii) all hazards approach; (c) all agencies approach; (d) local disaster
management capability; and (e) a prepared, resilient community.

Current Situation
At the national level, there has been a recent shift towards an emphasis on the
concept of disaster resilience, exemplified by the adoption of a whole-of-nation
resilience based approach, the development of a National Disaster Resilience
Framework, the signature by all states and the national government of a National
Partnership Agreement on Natural Disaster Resilience and the recent development
of a National Strategy for Disaster Resilience. The purpose of this Strategy is to
provide guidance on disaster management to state and local governments, as well
as the private and not-for-profit sectors. The Strategy recognises that climate change
represents a key challenge for emergency management and that improving
resilience to disasters is the collective responsibility of all sectors and not just the
emergency management sector, and therefore requires a shared responsibility
across the whole of society, including all levels and sectors of government.
Nevertheless, disaster management in Lilliput is primarily governed by several
pieces of legislation, policies and plans at the State level. The Disaster Management
Act forms the legislative basis for disaster management activities within all levels of
government in Lilliput. Other relevant plans and policies include: (i) the Disaster
Management Strategic Policy Framework, which guides the development and
implementation of disaster management policy and programs at State and local
government levels, and represents a tool for integration of disaster management
planning and programming across agencies and sectors; (ii) State Disaster
Management Plan which sets out the State’s approach to disaster management in
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accordance with the legislative responsibilities of the Disaster Management Act; and
(iii) State Community Recovery Plan, which outlines the agreed roles and
responsibilities of the different agencies involved in the different phases of
community recovery.
Local governments in Lilliput are required to develop Local Disaster Management
Plans, which establish the arrangements required for the prevention, preparedness,
response and recovery phases of emergency management and outline the roles and
responsibilities of the different agencies involved in these phases. These plans adopt
the disaster management principles outlined in the Disaster Management Act and
State Disaster Management Plan.
With regards to climate change, at the national level the Ministerial Council for Police
and Emergency Management endorsed a Climate Change Adaptation Action Plan.
This Plan aims to ensure that climate change adaptation strategies are an integral
part of emergency management planning and processes. It suggests several actions
and strategies to help better understand the impacts of climate change on the
emergency management sector and integrate adaptation considerations into
emergency management processes.
At the State and local levels there are no specific emergency management and
climate change adaptation plans/strategies (although several of the disaster
management plans/policies have the potential to contribute to climate change
adaptation) but there are several climate change policies with implications for
emergency management. For example, ‘Climate L: Towards a greener Lilliput’ and
‘ClimateSmart Adaptation’ recommend several programmes and actions to enable
the emergency management sector to adapt to climate change. At the regional level,
the draft Lilliput Climate Change Management Plan also outlines several climate
change adaptation actions for the emergency management sector. At the local level,
two local authorities within Lilliput have climate change strategies that establish
priority areas for action and indicate the need for adaptation: Sandy Shores Climate
Change Strategy and Blue Waters Climate Change Strategy. In particular, Blue
Waters Climate Change Strategy has specific actions on integrating climate change
into disaster planning. Finally, Greenhaven’s Climate Change Policy identifies the
need for climate change to be considered and incorporated into its processes and
operations.

Future Trends
Lilliput is a region already prone to natural hazards but is likely to experience an
increase in the intensity and frequency of extreme weather events due to climate
change. In addition, the population of Lilliput will continue to grow and this will place
increasing development pressure on the region. More frequent and/or intense
extreme weather events combined with this projected population growth and
development in areas of high exposure, such as floodplains and along the coastline,
will have significant implications for the emergency management sector.
An improvement in all phases of disaster management – prevention, preparedness,
response and recovery – will be needed to deal with the expanding and changing
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risks caused by climate change. Improved prevention may involve strengthening
coordination across government and improving land use planning and management
by making disaster risk reduction a specific consideration in building codes and
planning regimes. Strategies to improve preparedness for natural disasters may
require improved community awareness and understanding of events, better
resourcing and use of community networks to enhance disaster management
resilience, and anticipation of post disaster needs. For the response phase,
emergency services will need to assess how climate change will affect the continuity
and supply of their services, especially if multiple events occur at the same time. In
addition, the volunteer sector will need to be strengthened to manage the expected
increase in disasters resulting from climate impacts. The recovery phase will
increasingly become a critical phase to break the ‘disaster cycle’ and lead to more
resilient communities.
Some of the key challenges for the emergency management sector in Lilliput in the
face of climate risks include:
 Ensuring that increased climate risks are integrated into state and local disaster
management plans;
 Effective vertical and horizontal coordination between the different sectors to
ensure disaster risk reduction measures are integrated into the relevant policies
and plans at regional and local levels; and
 Managing or changing the community expectation that all emergency events can
and will be anticipated and managed.
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Human Health
Background
The health sector of Liliput refers to the institutions, resources and services that
protect and promote the physical, mental and social wellbeing of residents; and
arrangements to prevent illness, injury or disability in the region. Determinants of
health are various, including behavioural and biological, economic, environmental
and social factors.

Current Situation
National Government health policies and subsidies are implemented primarily
through the Department of Health and Ageing. Community health is largely delivered
by local government, regional and state-based agencies. Liliput Health is the leading
state agency for health policy and plans. Liliput Health works with various agencies
to manage population health risks that have been associated with climate change. It
has a key role in environmental health and in preparing local communities to respond
to emergency situations such as flood recovery and heat wave programs. The Liliput
Emergency Medical System Advisory Committee assists with advice on emergency
medical system matters for disaster planning.
Strategic directions for achieving human health objectives are included in Local
Government Corporate Plans and Operational Plans. Key roles and responsibilities
of local governments are to:
- Ensure the interests of local constituents are taken into account in policy
development and planning for public health services, and are considered in
planning, coordination and infrastructure provision;
- Maintain environmental health services, such as waste disposal, water quality
management and health inspections
- Collaborate with Liliput Health and other key stakeholders in planning and
coordinating public health services;
- Develop and implement locally relevant policies, legislation and services; and
- Implement appropriate public health legislation.
Increasingly, local governments are engaged in fostering strong, self-reliant
communities through community capacity development, and engaging communities
to ensure services and resources align with their needs and expectations.
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Current policies that deal with the health sector:.
Local
Emergency
health
addressed
in
Local
management plans

issues
disaster

Health goals included in Local
Government Corporate Plans and
Operational Plans
Liliput Local Governments may also
have additional strategies and
plans
relating
to:
social
infrastructure, ageing population,
health and wellbeing, mosquito
control,
environmental
health
monitoring, workplace health and
community safety
Development and implementation
of
local
regulations
for
environmental health, population
health

Regional

State

Lipilut Regional Plan includes
desired regional outcomes of
‘providing healthy, safe and
inclusive places and spaces’, and
‘integrating land planning and social
infrastructure planning’, and
addressing social disadvantage.
Principle 6.3 of the regional plan is
to “develop healthy and safe
environments
that
encourage
community activity, participation
and healthy lifestyles, and prevent
crime”.

Liliput
Program

Liliput NRM Plan includes aims to
manage air pollution and water
quality,
and
foster
strong
communities engaged in natural
resource management

Liliput Heat Stress Response Plan
2007-12

Health

Infrastructure

Climate Change: Adaptation for
Liliput, Issues Paper (Office of
Climate Change)
State-wide Health Services Plan
Toward L2: Tomorrow’s
Liliput includes targets to manage
demand for hospital services, and
achieve healthy lifestyle changes

Liliput Health Disaster Plan 2008
Lililput Health Population Health
Plan 2007-2012
Liliput
Health
Preparedness
and
Management Policy

Emergency
Continuity

Liliput Joint Strategic Framework
for Mosquito Management 20102015
2008 State Community Recovery
Plan

Climate change adaptation policies relevant to the health sector
The Australian Government’s position paper, ‘Adapting to Climate Change in
Australia’ mentions public health risks associated with climate change, and asserts
the importance of including climate adaptation considerations in public assets
management. Liliput’s ClimateSmart Adaptation Plan 2007-12 includes actions for
human health such as reviewing some current arrangements, environmental
monitoring and community capacity building for disaster management. At the
regional level, Liliput’s draft Climate Change Management Plan mentions health risks
associated with heat waves.
Some local governments have addressed health impacts in Climate adaptation
strategies and/or plans. The Sandy Shores Council’s Climate Change Strategy 20092014 includes ongoing improved health services as an adaptation response. Health
impacts are a recognised challenge for climate adaptation in the Blue Waters
Council’s Climate Change and Peak Oil Strategy 2010-2020. Here, climate change
will be addressed in health planning through actions such as disaster response
planning, community safety programs, and urban planning.
Future Trends
Technological changes, population growth, increasing demand for health services,
and an ageing population are expected to contribute to significant pressures on
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health services in the future. Institutional arrangements for health services are also
set to undergo change as a result of national health reform.
The health reform aims to improve integration in health service delivery, and
increase focus on disease prevention and provision of care outside of hospitals.
Under the reforms, the Commonwealth Government will assume most funding
responsibility across the health and hospital system. Governance and management
of local health and hospital services will be devolved to the local level. ‘Medicare
Locals’, independent legal entities with strong links to local communities, health
professionals and service providers will be established to assist this. Medicare
Locals will collaborate with local general practice and Local Hospital Networks to
identify and address local needs, and assist integration of health services at the local
level. It is hoped that greater integration, collaboration, and local autonomy in the
health sector will help address emerging local health issues with greater flexibility
and efficiency.
Main factors that the health sector will require to adapt to anticipated climate
change.
Rather than generating new health issues, climate change is expected to result in
changes to existing health issues. Direct impacts of climate change on human health
in Lilliput include increased heat stress during periods of extreme heat (resulting in
more deaths and hospital admissions); and injury, mental health problems or death
from natural disasters. Climate change will also result in indirect impacts on human
health through changes in the nature and patterns of diseases (such as Ross Rover
Fever), threats to water supply (due to greater rainfall variability), water-borne and
food-borne disease (due to flood events and increased temperatures), and
environmental degradation. During extreme weather events, there are often surges
in demand for health services; while challenges due to disrupted electricity, water
supplies, and transport networks can greatly challenge health service access and
delivery.
Health consequences of climate change will not be evenly spread throughout the
population of Lilliput. Health impacts will be influenced by a range of factors,
including socioeconomic, institutional, behavioural, technological, demographic, and
geographic characteristics affecting local areas and households. Consequently,
effective climate adaptation for human health may lie beyond the usual scope of the
public health sector. Potential approaches in adapting Lilliput’s health sector to
climate change impacts include (but are not limited to):
- Obtaining greater understanding of future health burdens, and disease
prevention
- Incorporating medium and long-term health planning time frames
- Ensuring effective surveillance and monitoring systems to manage any
increases in infectious diseases
- Rethinking health communications policies and procedures
- Developing integrated and inter-agency measures
- Developing measures to integrate public health responses at community,
local, state and national levels.
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Coastal Management
Background
Lilliput’s coastal areas are vulnerable to the impacts of climate change, with
population growth and urban development trends exposing more population and
assets to the risks of sea level rise combined with extreme storms. Coastal
Management aims at addressing issues related with the interaction between coastal
natural processes - such as waves, currents, tides and sediment movements - with
human activities, including human settlements, public infrastructure and coastal
protection works. Coastal management activities include, for instance, assessing
developments in erosion or storm surge flood prone areas, implement programs for
beach nourishment and dune restoration or prepare policies to improve design
standards for coastal infrastructure. Identifying socio-economic and technological
adaptation options for coastal areas within a flexible and adaptable coastal policy
framework is critical to face future coastal challenges.

Current Situation
Global sea levels have been rising at a rate of approximately 2 mm a year during last
century. While regional variations have been recorded for Lilliput, mainly related with
climatic patterns across the Australian continent, there is a clear signal of rising sea
levels. On the other hand the total number of tropical cyclones has decreased, but
the total number of stronger cyclones has remained the same, with no substantial
changes recorded in the occurrence of non-tropical storms. Extreme storms should
be assessed in the context of climatic variability across decades, a major source of
risk for Lilliput’s coastal settlements; for instance, periods of relatively higher energy
conditions, characterized by a positive ENSO index (La Nina) can be exacerbated by
a “cooler” IPO, with series of storms such as those recorded in the late 1960s and
early 1970s. Rising sea levels and extremes storms are contributing to the
exacerbation of beach and dune erosion and increasing the risks of storm surges
and floods.
The State government is responding to the risks posed by climate change with a
number of initiatives, policies and strategies applicable to Lilliput’s coastal areas such as ClimateL and the ClimateSmart Adaptation 2007-2012 - and by integrating
climate change elements into sectoral policies, such as the new Queensland Coastal
Plan. Under this Plan councils will be required to update their reviewed Planning
Schemes with a Coastal Hazard Adaptation Strategy for localities that are projected
to be within a high coastal hazard area in the next ~100 years. High coastal hazard
areas have been identified in Sandy Shores, Green Haven and Blue Waters. Maps
show that Sandy Shores beaches and waterways, Green Haven shorelines and Blue
Waters waterways will be severely impacted by a rising sea level. Currently, none of
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the three councils has started the process of preparing a local coastal hazard
adaptation strategy.
Future Trends
Global average sea levels are expected to grow by approximately 1 m by the end of
the century, and while episodic and regional variations can be expected due to
factors such as long-term climatic cycles, models show a steady increase in the rate
of sea level rise. Projections of extreme storms and cyclones, on the other hand, are
still uncertain and subject to debate within the scientific community.
However, the vulnerability of coastal regions to cyclones and associated storm tide
inundation will still increase as development on the coast continues, following the
population growth trend of 60% in the next 20 years. This will result in higher costs of
adaptation. Recent studies showed that the costs of proactive adaptation, combining
the adjustment of planning regulations and retrofitting of buildings at risks - estimated
to be $1.5 Billion - is approximately three times lower than the cost of ignoring the
issue.
In this context, coastal management practices are expected to change in the future.
Changes are being triggered by reforms in the coastal planning system, such as the
introduction of the compulsory Coastal Hazards Adaptation Strategy for areas at risk
from coastal erosion and storms within the Coastal Management District - coastal
councils will have to consider this new element when reviewing their planning
schemes. Moreover, the impact of cyclic extreme events - such as the series of
storms recorded in the late 1960s and early 1970s - has the potential to trigger
further reactive measures in the future.
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Infrastructure
Background
Physical infrastructure can be built, touched, enabled, disabled, and its function is to
deliver components required for the operation of facilities, services and installations,
thus enabling a community or society to function. For the purpose of this research,
we are only concerned about the physical infrastructure in Lilliput, which broadly
consist of roads and bridges; public transportation (rail, bus, ports and airports);
water and stormwater; and, electricity supply and distribution.
Urban roads, local bridges and water networks are the largest items of expenditure
for the local governments. The investment in these long-lived assets means that the
Council is exposed to considerable political, managerial and financial risk.
Infrastructures are vulnerable to increased temperatures, rainfall and flooding in the
light of climate change. Changes in climate will, for example, directly impact road
infrastructure by embrittlement and cracking of asphalt, loss of water seal causing
potholing and low lying roads could be submerged. As a result, maintenance costs
and service intervals will increase and services that depend on road transport will be
interrupted due to increased maintenance or poorly maintained roads. Thus, a
situation may occur where it is critical for Council to make knowledgeable asset
management decisions. These decisions will have social, environmental and
financial implications.
Currently, infrastructure in Lilliput is expanding significantly driven by a continued
growth in population. The infrastructure is relatively new, therefore in the past the
council gave priority to the construction of new infrastructure before maintenance
and rehabilitation of existing infrastructure. Note that the maintenance and
rehabilitation financial requirements are unclear since the council’s finance and
management for assets may be considered to be lacking.
The aforementioned status of local governments for planning and management of
infrastructure may necessitate new or modifications to existing adaptation strategies
to deal with possible climate change impacts. Thus the Human Settlements
component of this research project aims to explore the current situation in terms of
policies and decision making frameworks and the future trends of local governments
in Lilliput.

Current Situation

-

Roads and Bridges:
The Lilliput’s Department of Transport and Main Roads (LDTMR) owns, manages
and operates Lilliput’s state‑controlled roads. LDTMR has the longest state-
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controlled network of any Australian state or territory, with 25% of all statecontrolled roads across Australia.
- Local government has control of all roads in its local government area. This
control includes being able to; survey and resurvey roads; construct, maintain
and improve roads; approve the naming and numbering of private roads; name
and number other roads; and, make a local law to regulate the use of roads.
Public transportation (rail, bus, ports and airports):
- TransLilli (Blue Waters, Aussie Downtown, Sandy Shores), Westside Buslines
and Lilliput Rail (Utopia, Alphaville, Greenhaven)
Water and stormwater:
- Suppliers: Blue Waters Water Supply Board (Blue Waters), Lilly Water (Aussie
Downtown, Greenhaven), Alcollex Water (Sandy Shores), Lilliput Urban Utilities
(Utopia, Alphaville)
Electricity production and distribution:
- Suppliers: PowerLilli (Blue Waters, Aussie Downtown, Sandy Shores, Utopia,
Aplhaville, Greenhaven)
- Distributor: Lillex (all)

Future Trends
Lilliput region has been identified as being vulnerable to climate change, particularly
changes in average temperature, changes in average rainfall, sea level rise and
increased frequency and intensity of extreme weather events. It is anticipated that
such changes are likely to require decision makers to identify challenges especially
for transportation infrastructure. Transportation needs to adapt and thus ensure the
Lilliput’s economic security and public health and safety.
Local governments in Lilliput have limited infrastructure asset information thus
creating difficulty in estimation of future adaptation costs in terms of operation and
maintenance. The Commonwealth government of Lilliput has required that all local
governments should have asset management plans to deal with issues associated
with underestimation of future funding demands for infrastructure by the end of 2010.
Consequently, local authorities in Lilliput are in the process of preparing their asset
management plans. This is a significant step towards improving local governments’
asset management practice to ensure provisions for maintenance, operation and
renewal costs are incorporated into long-term financial models.
The Lilliput Government has started to privatise major infrastructure assets to offset
government debt and fund other government infrastructure and services. This
strategy raises questions about how to ensure that private operators provide the
necessary funds for the ongoing and future maintenance and rehabilitation of
infrastructure assets that could significantly increase due to climate change.
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APPENDIX H – OVERALL WORKSHOP PROCESSES AND TASKS
Second Series Scenario Planning Workshop

Overall Workshop Process & Sequence of Tasks
Task

Scenario Planning Workshop Tasks

Input

1

Reconfirm Focal Question, time frame and purpose of workshop
Introduce the “input” material






2
3

Introduce the scenarios (2)
Collective Brainstorming session - “Shared Path” (“Warm up”
exercise)
 develop a dot point narrative describing how we may move
from the PRESENT to the possible FUTURE - descriptive
“Roadmap” with key “sign posts” identified (i.e. indicators of
possible futures being realised such as events, occurrences
or observations that can be scanned from the real world)
 Identify possible shocks & surprises that might be
encountered along the way (compare with sets identified in
previous Workshops)
( log deliberations and discussions)








‘Wind tunnel’ or ‘test bed’ task – First scenario
Use the “Shared Path” scenario to test selected (existing &
proposed) Climate Change Adaptation Options (Policies; Plans
(design), Processes; Programs; Procedures; Products; People
(behaviour)?)







Step 1: Overall Assessment - ask the “what if?” question



4




Step 2: Consider how the Adaption Option will address expected
climate change in Lilliput in terms of the “Climate change
adaptation options appraisal criteria”

5

6

7

Step 3: Describe proposed modification/s to existing & proposed
Climate Change Adaptation Options
Identify what needs to be done now to prepare for the future, to
take account of signposts, and avoid or minimise unwelcome
surprises and shocks later (consider in terms of revisions to
adaptation options and key messages to engage stakeholders
and to initiate dialogue on climate change adaptation
requirements for Lilliput)
Collective Brainstorming session - “Free Ride” (“Warm up”
exercise)
 Brainstorm a dot point narrative describing how we may move
from the PRESENT to the possible FUTURE - descriptive
“Roadmap” with key “sign posts” identified (i.e. indicators of
possible futures being realised such as events, occurrences
or observations that can be scanned from the real world)
 Identify possible shocks & surprises that might be
encountered along the way (compare with sets identified in
previous Workshops)
( log deliberations and discussions)
‘Wind tunnel’ or ‘test bed’ task – Second scenario
Use the “Free Ride” scenario to test selected (existing &
proposed) Climate Change Adaptation options (Policies; Plans
(design), Processes; Programs; Procedures; Products; People
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Sectoral Fact Sheets
Climate storylines
Adaptation Options
Lilliput model (incl. relevant
HS types)
Scenario descriptions
Scenario descriptions
Sectoral Fact Sheets
Climate storylines
Adaptation Options
Lilliput model (incl relevant HS
types)
Participants’ imagination,
experience and judgement
Narrative & Roadmap Outline
sheet for scenario
Scenario descriptions
Sectoral Fact Sheets
Climate storylines
Adaptation Options
Lilliput model (incl relevant HS
types)
Participants’ imagination,
experience and judgement

Participants’ experience and
judgement

 Scenario descriptions
 Sectoral Fact Sheets
 Climate storylines
 Adaptation Options
 Lilliput model (incl relevant HS
types)
 Participants’ imagination,
experience and judgement






Narrative & Roadmap Outline
sheet for scenario
Scenario descriptions
Sectoral Fact Sheets
Climate storylines
Adaptation Options
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Task

Scenario Planning Workshop Tasks
(behaviour)?)
Step 1: Overall Assessment - ask the “what if?” question

Input
 Lilliput model (incl relevant HS
types)
 Participants’ imagination,
experience and judgement

Step 2: Consider how the Adaption Option will address expected
climate change in Lilliput in terms of the “Climate change
adaptation options appraisal criteria”

8

Step 3: Describe proposed modification/s to existing & proposed
Climate Change Adaptation Options
Identify what needs to be done now to prepare for the future, to
take account of signposts, and avoid or minimise unwelcome
surprises and shocks later (consider in terms of revisions to
adaptation options and key messages to engage stakeholders
and to initiate dialogue on climate change adaptation
requirements for Lilliput)
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 Participants’ experience and
judgement

Acceptability:
i) Political acceptability
ii) Community acceptability

Coherence/alignment (synergy) enhancement

Coherence/alignment (synergy) alignment

Equity

Robustness

Flexibility

Criterion

Is the opposite of high (locks you in with no/little
choice and future options). Option is not
responsive and flexible to changing future
conditions.
Can only cope well with a specific or limited set of
variables or uncertainties; is highly sensitive to
future changes. Risky.
Option has significant negative impacts on other
communities/regions/states.
Option does not contribute to improving current
situation/inequity.
Has negative impact or conflicts with other
strategic objectives, measures, policy goals and
sectors.
Option that leads to a decline in the expected
outcomes of existing policies/initiatives in place
before the introduction of the climate change
adaptation option
Option is not acceptable to a wide range of
stakeholders (includes politicians, decision
makers, communities, private sector) and is likely

A flexible measure is one that: turn on/off; is responsive
and flexible to changing future conditions; and is
adaptable and can be implemented with flexibility.
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Option is stakeholder (includes politicians, decision
makers, communities, private sector) focused and
provides solutions that are acceptable to wide range of

Consistent / aligned with other strategic objectives,
measures, policy goals and sectors.
Synergistic (e.g. ticks > 1 business objective)
Option that builds on or enhances the expected
outcomes from existing policies/initiatives in place before
the introduction of the climate change adaptation option

Is able to operate efficiently and effectively across a wide
range of variables/uncertainties.
Not very risky.
Option has minimal negative impacts on other
communities/regions/states.
Option improves current situation/inequity.

Low1

High 1

Climate change adaptation options appraisal criteria

Human Settlements Component
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to conflict with some stakeholders.
Low acceptability: acceptable to <2 different
groups of stakeholders
Option increases GHG emissions.
Option disproportionately burdens vulnerable
populations.
Option results in high opportunity costs (social,
environmental and economic costs higher than
alternative).
Option reduces incentives to adapt (planned and
autonomous adaptation).
Option results in path dependency, i.e. actions
that limit choices available to future generations.

Option does not disproportionately burden vulnerable
populations.
Option results in low or no opportunity costs (social,
environmental and economic costs lower than
alternative).
Option does not reduce incentives to adapt (planned and
autonomous adaptation).
Option does not result in path dependency, i.e. actions
that do not limit choices available to future generations.

Low1

stakeholders.
High acceptability: acceptable to > 2 different groups of
stakeholders
Option does not increase GHG emissions.

High 1

113

Legend:
1
“high” being favourable and “low” being unfavourable. So for example: Coherence/alignment – an option that aligns strongly with other policies/objectives would
gain a “high” against this criteria; and Equity – an option that has potential negative spill-over effects onto other communities/regions/states would be marked “low”
against equity.

Avoidance of maladaptation –
Adaptation Incentives
Avoidance of maladaptation –
Low Path Dependency

Avoidance of maladaptation –
Low GHG emissions
Avoidance of maladaptation –
Less Vulnerable populations
Avoidance of maladaptation –
Low Opportunity Costs

iii) Bureaucratic acceptability
iv) Private sector acceptability

Criterion
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Ipswich City Council

Department of Local Government and Planning
Department Transport and Main Roads
SEQ Catchments
Department of Communities
St Vincent De Paul
Sunshine Coast Public Health Unit
Gold Coast Public Health Unit
Emergency Management Queensland
AIES
Queensland Rural Fire Service
Department of Environment and Resource
Management






Urban Planning &
Management


Moreton Bay Regional Council

Sunshine Coast Regional Council

Organisation

Inland Workshop, 4th October 2011
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Emergency
Management

Sector












Human Health

Second Series Workshop Participant Information
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Physical
Infrastructure

2

1
1
1
1
1
1
1
1
1
1

5

2

2

Number of
participants









Gold Coast City Council

Ipswich City Council

Department of Local Government and Planning
Local Government Association of Queensland
SEQ Catchments
Australian Coastal Society
Department of Communities
Department of Community Safety
Queensland Council of Social Service
St Vincent De Paul




Urban Planning &
Management


Moreton Bay Regional Council

Sunshine Coast Regional Council

Organisation

Coastal Workshop, 11th October 2011
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Coastal
Management

1
1
1
1
1
1
1
1

3

2

5

2

Number of
participants

Sunshine Coast Public Health Unit
Gold Coast Public Health Unit
Emergency Management Queensland
Department of Environment and Resource
Management

Organisation
Urban Planning &
Management
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Coastal
Management
1
2
1
2

Number of
participants
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Human Settlements Component – Griffith University

Fact Sheet
Framing the flood: preliminary analysis of media discourse of Brisbane flood 201112
Background
The relationship between science and policy making involves understanding the views, aspirations
and perceptions of the community. Here we summarize findings of a rapid analysis of Queensland
and national newspaper coverage of the 2011 Brisbane flood event, including coverage of the flood
warnings, flood event and the announcement of and lead up to the flood enquiry13. The outcomes
of this research are a better understanding of the community’s perception of the flood event and
the expectations of government for current and future events. It will also assist with the learning
process for agencies responsible for disaster management.
The news media, even in times of changing media model, plays a role in both reflecting and
shaping public opinion in the public sphere through defining and limiting the discourse around key
events. Following natural disasters, news media coverage helps to frame and shape the way that
the community, both at the affected and broader scale, understands the disaster and begins the
psychological and physical recovery processes. During this process the media plays an agenda
setting or priming role which makes certain issues or attributes more salient and more likely to be
accessed in forming opinions.

Current Situation
1. Perception of links between flood and climate change
Examining the discourses that emerge about the perceived link between the floods and climate
change can indicate if an extreme event is considered to be a sign of climate change or if it
influences individual beliefs around climate change.
We found that discourses concerning this relationship can be characterised as:





belief that there is a relationship between floods in general and climate change citing the
increased frequency of extreme events as evidence of a changing climate
belief that there is no relationship between the flood and climate change and citing a wider
variety of themes which generally discredit existence of climate change.
belief that there is a relationship between the 2011 Brisbane flood and climate change
uncertainty or confusion about the relationship between extreme events and climate
change citing the uncertainties inherent in climate change science and not wanting to
confuse climate change with other periodic climate processes such as La Nina.

2. Perceptions of roles and responsibilities in the flood response
Examining the discourses that emerge about the perceived roles of government, agencies and
political leaders can be useful to understand the perceptions and expectations of the community

12

Material sourced from Bohensky, E & Leitch, A, 2011: “Framing the flood: community discourse of council
infrastructure through the 2011 Brisbane flood”, unpublished preliminary findings.
13

Note that themes presented here are a subset of the main findings relating to the Human Settlements project. Also
these are preliminary findings and will be subject to further refinement and analysis.
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during extreme events which can better support preparedness programs and disaster
communication strategies.
Local government: Given their role in land use planning and infrastructure provision local
government needs to shoulder some of the blame for the flooding for
allowing development on flood prone land – which in future should be left for
uses that can cope with flooding such as sports fields.
Political leadership: Premier Anna Bligh was viewed as showing strong and empathetic political
leadership although there was some cynicism that her political stakes would
benefit from broader community misfortune.
The State Opposition was criticised as being invisible during the crisis but
also considered to have a difficult time in the future when they inherited the
reconstruction following what was perceived as inevitable electoral success
‘Country’ mayors were viewed as cooperative and constructive
3. Perceptions relating to infrastructure
 Road and rail closures highlight vulnerability of freight networks.
o Are there viable alternatives to land based freight?
o Does some infrastructure need to be relocated to ensure flood proofing or
consistency of operation?
Future Trends
4. Perceptions relating to the reconstruction
 Climate change represents a change in circumstances and so climate change risks to
infrastructure and communities needs to be taken into account in the reconstruction
 Particular sectors that were mentioned include
o emergency services infrastructure of which much is located very close to the coast
meaning their function may be compromised during an extreme weather event
o mining sector as the long lead time for mines to get back into production (due to
inoperable freight networks) highlights the vulnerability of this sector and its workers
as well as the impact on the Queensland and national economy
 Rebuilding need to be done quickly but strategically – “We need to make sure the
rebuilding prepares us better for the next flood than we were for this one. Unfortunately you
can't flood-proof Queensland but you can be smart about how you repair and where you
repair roads and bridges and railways.''
 There will flow on boost to the economy through the massive reconstruction effort but
ultimately the community will pay through increased taxes and shortages of skilled labour
will increase building related labour costs.
 There needs to be creative solutions such as people allowed to access their
superannuation to access funds needed to rebuild
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Human Settlements Component

Weather Data – Historical and January 2011 Floods
Historical data shows that the Lilliput region has experienced a number of severe floods
since records started in the early-mid 19th century (see Table 1). Heavy rainfall leading to
major floods in Lilliput can be caused by a number of meteorological mechanisms,
including severe thunderstorms, tropical cyclones, east coast lows and the Interdecadal
Pacific Oscillation (La Nina – El Nino phenomenon). The impacts of major floods include
widespread inundation with isolation of towns and cities as well as disruption to roads and
other transportation links. Historical records show that a major flooding event occurred in
the region in 1893. While the data for this event is incomplete, it is known that the peak
flood heights were higher than either the 1974 and 2011 floods. The 1893 floods were
associated with heavy rainfall that caused some areas, such as west of Aussie Downtown,
to receive 907 mm of rain in one day. However, although having a lower magnitude
compared to the 1893 floods, the 1974 and 2011 floods caused more damage to the
region as development and population growth have intensified in Lilliput over the years.
Table 1. Historical flood information for Lilliput
Flood Event

Impact on Lilliput and Settlement Types

Sep 1824

15.2 m peak in Alphaville river system

Sep 1825

28m peak in the Alphaville river system north of the city

Mar 1836

4m peak in the eastern area of the city (beyond the current urban area)

Jan 1841

Major flood in parts of Lilliput

Jan 1844

Major flood in parts of Lilliput (1m lower than 1893 floods)

Apr 1852

7.6m peak in Alphaville

May 1857

13.7 peak on Alphaville

Jan 1887

Major flood in parts of Lilliput, including Sandy Shores

Jul 1889

Major flood in parts of Lilliput

Feb and Jun 1893

Major flooding in Alphaville and surrounding areas

Oct 1929

Heavy flooding on Torie river inland of Sandy Shores

Feb 1931

Major flood in parts of Lilliput, including Sandy Shores

Jan 1938

Local flooding near Sandy Shores

Jun 1948

Floods in and around Sandy Shores area following 415 mm rains

Jun 1950

365 mm near Sandy Shores lead to flooding and loss of life

Jan 1974

Highest flooding since 1893 of some parts of Alphaville

May 1996

Flooding from 7-26m in various area in and around Alphaville

Nov 2008

10-14m peaks in areas in and around Alphaville

The extent of flood damages in the Lilliput region also vary due to the interaction between
the amount of rainfall and nature of its catchments hydrology. For example, in 1974, some
stations had 3-day totals in excess of 1000 mm of rain, while the recent 2011 floods
peaked at 648.4 mm. However, the 1974 flood saw much heavier rainfall by the coast,
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such as in Sandy Shores, while the 2011 floods were felt more in inland centres, around
Utopia and Alphaville.
The January 2011 flood event is considered to be the second highest to affect the Lilliput
region in the last 100 years. Some of the localised flooding was from rainfall in the local
catchment, but some was from upstream events, including controlled releases from water
storage facilities in upper stream catchments. The region suffered its highest January
rainfall in 20 years, with an average of around 902.8 mm between Blue Waters and Aussie
Downtown and 863.4 mm near Greenhaven, the surrounding area of which received 20
daily January rainfall records in the days between 10-12 January. This also followed the
wettest spring and December on record for the region, with some minor flooding events in
individual catchments occurring before the January flood. The current La Niña
phenomenon also exacerbated the January floods that affected much of Lilliput in early
2011.
Alphaville – January 2011 floods
One of the local government areas most affected by the January 2011 floods in the Lilliput
region was Alphaville. The Alphaville River running through the local authority area peaked
at 19.25 m. Previous major floods were at 20.7 m in 1975 and 24.5 m in 1893, the only two
with higher peaks since records begun since 1840. The minor flood level for the Alphaville
River is at 7 m, where it remained for 7 days, moderate at 9 m and major at 11.7 m, where
it remained for 3 days. Most of the localised rainfall and flooding occurred in the northwest
of the city just outside of its business centre (see Table 2), with some minor flooding in the
southern suburbs and eastern section of the business centre of Alphaville. Nearly one third
of the total area of Alphaville experienced flooding.
Table 2. Recorded maximum rainfall for two stations in Alphaville for January 2011
Station A
Station B
Rainfall
Rainfall
ARI
Rainfall
Duration
Period ending
Period ending
(mm)
(years)
(mm)

ARI
(years)

5 min

9

07:45 11/01/2011

1

9

09:10 11/01/2011

1

6 min

11

07:46 11/01/2011

1-2

11

09:11 11/01/2011

1-2

10 min

16

07:50 11/01/2011

1-2

18

09:10 11/01/2011

2

20 min

33

08:05 11/01/2011

1-2

28

09:15 11/01/2011

2-5

30 min

45

08:30 11/01/2011

2-5

41

09:30 11/01/2011

2-5

1hr

73

09:25 11/01/2011

5-10

58

09:35 11/01/2011

5-10

2hr

122

09:45 11/01/2011

50-100

86

09:35 11/01/2011

10-20

3hr

159

12:45 11/01/2011

>100

104

09:50 11/01/2011

20-50

6hr

241

17:45 11/01/2011

>100

172

14:05 11/01/2011

>100

12hr

336

19:10 11/01/2011

>100

233

17:55 11/01/2011

>100

24hr

360

14:05 11/01/2011

>100

241

19:25 11/01/2011

>100

48hr

424

15:10 11/01/2011

>100

290

17:55 11/01/2011

50-100

72hr

450

19:15 11/01/2011

>100

324

21:40 11/01/2011

50-100
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Impact of Floods on Lilliput’s Local Government Physical
Infrastructure (January 2011 Floods)

The Lilliput region was severely affected by the January 2011 floods. Although the floods
caused widespread damage, some local government areas within Lilliput were more
affected then others. For example, while there were minimal impacts in and around Sandy
Shores, the severity of the impacts led other local government areas to apply for
reconstruction funds from the state and federal governments. These heavily affected local
government areas include Alphaville and Greenhaven in which costs associated with
infrastructure damage were in the order of $30M and $54M, respectively. Taking Alphaville
as an example, the extent of the flood damage caused to this local government physical
infrastructure is summarised below.
Impact of Flood in Alphaville
Although Alphaville has experienced flooding in earlier years, the impacts of 2011 floods
were exacerbated as the rain fell in populated catchments. Consequently, around 3,000
properties were inundated and several roads were flooded from both the flood itself and
failure in the stormwater system. Given the extent of the damage caused by the floods, the
estimated medium to long-term recovery period for Alphaville is 2 years. Alphaville’s
recovery period is being guided by the existing Memorandum of Understanding for
Disaster Recovery for the district, which is administered by the State Government.
The January 2011 floods resulted in significant cost impacts across Alphaville’s full
infrastructure portfolio. For example, damage to roads and footpaths have totalled an
estimated $54M (with footpaths contributing less than $500K), bridges and structures
costing $3M and drainage costs estimated at being $11M. Specifically, damage costs to
Alphaville included:






Approximately 760 roads with a total length of 138 km made up of:
o sealed road length (affected by Jan 2011 Flood) = 103 km,
o gravel road length (affected by Jan 2011 Flood) = 35 km;
14 bridges were also damaged;
3 waste water treatment plants;
30 sewerage pump stations; and
1 lost water river crossing.

Five months passed before engineers could complete damage repairs and bring
Alphaville’s water and sewerage network back to normal, costing approximately $16M.
The immediate clean up alone has incurred a cost of $8m. It is worth noting that it is likely
that not all of these costs will be funded from State and Federal funding putting pressure
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on Alphaville’s budget. Table 1 shows the Alphaville’s infrastructure costs breakdown as a
result of the January 2011 floods.
Table 1. Alphaville’s estimated infrastructure costs after the January 2011 floods
Costs Breakdown
(M)

Infrastructure Item
Emergent Works

Total Cost
(M)
1.4

Restoration of Roads, Bridges and Drainage Assets
Roads and Streets

37

Gravel Roads

2

Bridges

3

42

Other Estimates
Engineering Services
Additional Costs to previous Storm Damage
Additional stormwater drainage sites – yet to be
inspected
TOTAL

7
5

12
55.4
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Cost of Recovery of Local Government Physical Infrastructure
(January 2011 Floods)
The Lilliput floods that occurred in January have affected local government areas to
various degrees. Alphaville and Utopia in particular suffered the greatest flood damage bill.
With the exception of Sandy Shores, all local authorities within Lilliput faced reconstruction
of local government infrastructure as a result. These include local roads, bridges,
embankments, pavements and stormwater (i.e. hard infrastructure), managed by local
governments within the Lilliput region. Soft infrastructure such as local authorities’ owned
buildings, schools parks and open space are excluded from this study.
The estimated cost for the recovery of state and local government roads, local government
assets and private dwellings due to the January floods is in the vicinity of $10.8 billion, with
that of local roads being estimated at $1.975 billion. It is expected that fuel security and
vulnerability will have a negative influence in these costs in a future Lilliput. Figure 1 shows
the relative costs to local government of road damage due to the January floods compared
to damage of other infrastructure.

Source – OQRR Discussion Paper no 1, Sep 2011.

Local authorities in Lilliput do not have insurance for their roads, bridges, culverts and
stormwater. As such, when disaster hits in the form of floods and cyclones, local
authorities do not have the funds for these repairs in their own budgets and need to apply
for external funding. Most of this is through the Natural Disaster Relief and Recovery
Arrangements (NDRRA). All such applications are scrutinised by the Natural Disaster
Recovery Sub-Committee of Cabinet. Councils can only receive assistance if their damage
costs are greater than 1% of their rates for larger local governments found in Lilliput. The
local government must then pay up to 25% of costs (with the Federal and State
governments paying the remaining 75%) up to the value of the trigger point (1% of rates).
Beyond this, the Federal and State Governments will pay the balance. The local
authorities must, however, have public liability ($30M) and professional indemnity
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insurance ($10M), currently provided through the State Local Government Mutual Liability
Pool. Such cover and pricing of this insurance may change following the January floods
and other natural disasters in other regions.
The Federal government is currently completing a Natural Disaster Insurance Review
(NDIR). As part of this review, the panel is investigating options and desirability of
establishing a national disaster fund to support the rebuilding of public infrastructure in the
aftermath of events. One option is for the government to pre-fund in preparation for such
events, protecting the Federal government budget. This is in addition to the current $80M
annual budget for disaster relief and is based on the Government’s best estimate of the
expected year on year natural disaster spending based on historical trends and other
relevant data. Such financing would be either year on year budget, or as set aside
available funds. This may alternatively go via re-insurers, meaning local governments
could only access it via having insurance.
In addition to external funds, local governments may also increase its rates by to fund their
infrastructure projects. This is the case of some local governments in Lilliput which
increased their rates by 5%. Within Lilliput there has also been an increase in state land
taxes, meaning that rates increases for insurance against future events becomes less
palatable. Furthermore, many local authorities in Lilliput, like elsewhere in the country, are
also grappling with a backlog of infrastructure improvements and repairs, which will further
tax its ability in the case of future events.
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APPENDIX L- INFRASTRUCTURE WORKSHOP PROCESSES AND TASKS
Infrastructure Scenario Planning Workshop Task
Task

Scenario Planning Workshop Tasks

1

Reconfirm Focal Question, time frame and purpose of workshop
Introduce the “input” material

2
3
4

Confirm generic LG funding model for PI
Introduce the scenarios ( X 2)
Collective Brainstorming session - “Shared Path” (“Warm up” exercise)




5

develop a dot point narrative describing how we may move from the
PRESENT to the possible FUTURE - descriptive “Roadmap” with
key “sign posts” identified (i.e. indicators of possible futures being
realised such as events, occurrences or observations that can be
scanned from the real world)
Identify possible shocks & surprises that might be encountered along
the way (compare with sets identified in previous Workshops)
( log deliberations and discussions)

‘Wind tunnel’ or ‘test bed’ task – First scenario
Use the “Shared Path” scenario to test selected strategic Response
Options
Step 1: Overall Assessment - ask the “what if?” question
Step 2: Describe proposed modification/s to strategic Response Options

6

7

Identify what needs to be done now to prepare for the future, to take
account of signposts, and avoid or minimise unwelcome surprises and
shocks later (consider in terms of revisions to strategic response options
and key messages to engage stakeholders and to initiate dialogue on
climate change adaptation requirements for Lilliput)
Collective Brainstorming session - “Free Ride” (“Warm up” exercise)


8

Brainstorm a dot point narrative describing how we may move from
the PRESENT to the possible FUTURE - descriptive “Roadmap”
with key “sign posts” identified (i.e. indicators of possible futures
being realised such as events, occurrences or observations that can
be scanned from the real world)
 Identify possible shocks & surprises that might be encountered along
the way (compare with sets identified in previous Workshops)
( log deliberations and discussions)
‘Wind tunnel’ or ‘test bed’ task – Second scenario
Use the “Free Ride” scenario to test selected strategic Response Options
Step 1: Overall Assessment - ask the “what if?” question
Step 2: Describe proposed modification/s to strategic Response Options

9

Identify what needs to be done now to prepare for the future, to take
account of signposts, and avoid or minimise unwelcome surprises and
shocks later (consider in terms of revisions to strategic response options
and key messages to engage stakeholders and to initiate dialogue on
climate change adaptation requirements for Lilliput)
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Input
 Fact Sheets
 Climate storylines
 Adaptation Options
 Lilliput model (incl 6HS types)

 Scenario descriptions
 Scenario descriptions
 Fact Sheets
 Climate storylines
 Adaptation Options
 Lilliput model (incl 6 HS types)
 Participants’ imagination,
experience and judgement









Narrative & Roadmap Outline
sheet for scenario
Scenario descriptions
Fact Sheets
Climate storylines
Adaptation Options
Lilliput model (incl 6 HS types)
Participants’ imagination,
experience and judgement
Participants’ experience and
judgement

 Scenario descriptions
 Fact Sheets
 Climate storylines
 Adaptation Options
 Lilliput model (incl 6 HS types)
 Participants’ imagination,
experience and judgement
Narrative & Roadmap Outline
sheet for scenario
 Scenario descriptions
 Fact Sheets
 Climate storylines
 Adaptation Options
 Lilliput model (incl 6 HS types)
 Participants’ imagination,
experience and judgement
 Participants’ experience and
judgement
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5. Rethink and reassess infrastructure planning.
Design, construction and planning of essential
infrastructure assets are re-considered based on
detailed risk assessment and research to evaluate
assets roles and impacts on communities’ ongoing

4. Increase asset resilience. Essential infrastructure
assets are replaced or restored by better constructed
and designed to have higher disaster resilient standards
than their pre-disaster standards.

3. Rebuild asset. Damaged essential infrastructure
assets are rebuilt to provide the most cost effective
solution that complies with relevant Australian building,
design and engineering standards.

2. Relocation of asset. Highly essential infrastructure
assets are strategically relocated further away from
floodplains into low-risk areas and upgraded to
appropriate standards to projected risks so they can
continue to operate during emergencies.

1. Abandonment of asset. Essential infrastructure
assets which are located in high-risk flooding areas and
subject to recurrent damage from flood events (3 or
more times in the past 10 years) are not rebuilt and/or
repaired.

Preliminary response strategy

Rethink

Replace/
rethink

Rebuild (as
is)

Rebuild
(relocate)/
rethink

Don’t
rebuild

Strategy
(don’t
rebuild,
rebuild,
replace,
rethink and
repair)*

Proposed

Modified

Proposed

Proposed

Proposed
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Primary
reference
(existing;
modified;
proposed)

Ongoing

Ongoing

Episodic

Ongoing

Episodic

Timing and
duration
(e.g. event,
ongoing,
episodic)

Policy

Statutory

Policy

Statutory

Policy

Main
mechanism
(e.g.
regulatory,
educational,
incentive,
etc.)

Local
governments

Local
governments

Local
governments

Local
governments

Local
governments

Responsibility
(primary and
partners)

SELECTED RESPONSE STRATEGY – PHYSICAL INFRASTRUCTURE

APPENDIX M – SELECTED PHYSICAL INFRASTRUCTURE RESPONSE STRATEGIES
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Improved decision-making
associated with infrastructure
planning and delivery.
Increased resilience of
essential infrastructure to

Increased resilience of
essential infrastructure to
natural hazards impacts.

Lower costs. Quicker
restoration of essential
services and community
connectivity.

Increased resilience of
essential infrastructure to
natural hazards impacts.

Minimised costs associated
with repair and rebuilding
works.

Anticipated benefits

Repair

Strategy
(don’t
rebuild,
rebuild,
replace,
rethink and
repair)*

Existing

Primary
reference
(existing;
modified;
proposed)

Episodic

Timing and
duration
(e.g. event,
ongoing,
episodic)

Policy

Main
mechanism
(e.g.
regulatory,
educational,
incentive,
etc.)

Local
governments

Responsibility
(primary and
partners)

Lower costs. Quicker
restoration of essential
services and community
connectivity.

natural hazards impacts.

Anticipated benefits
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* Don’t rebuild => what are the impacts (e.g. services, transport, emergency responses etc.); Rebuild (as is or relocate) => what is opportunity cost? ; Replace =>
Replace failed, insufficient or risky infrastructures by using better technology and better design alternatives; Rethink => More research to decrease uncertainties for
decision making process on infrastructure investment/modification/replacement which includes detail risk assessment of critical infrastructures (e.g. opportunities for
new transport modes/nodes, water collection, planning, social structures); Repair => Repair partially damaged infrastructures to restore functionality.

6. Repair asset. Damaged essential infrastructure
assets are repaired to provide the most cost effective
solution that complies with relevant Australian building,
design and engineering standards.

viability; improve investment allocations; identify assets
at risk and thresholds for action; establish a retrofit
program; and scope opportunities for the provision of
decentralised services and utilities.

Preliminary response strategy
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