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Abstract As exposure to climate change increases, there is a growing need for effective
adaptation decision support products across public, private and community sectors and at
all scales (local, regional, national, international). Numerous guidance products have
been developed, but it is not clear to what extent they meet end-user needs, especially as
development has been fragmented and many products lack continuing support, learning
and improvement. It is timely to address the development of more intentional and
coordinated support strategies that draw on the experience to date and what end-users
themselves say they need. We have taken such an approach to co-design future support
strategies for Australia at national and sub-national (sectoral, locational and/or jurisdictional) levels. Several supporting frameworks are introduced to assist in the clarification
of common needs (e.g. incorporation of leading adaptation practices) versus differentiated needs across sectors (e.g. a ‘decision entry points’ framework) and individual
organisations (e.g. a ‘decision domains’ framework). The collaborative process also
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identified key principles that should underpin national and sub-national support strategies
and product development. A comparison with international experience indicates that the
findings and principles should also be relevant to other nations, and to international and
sub-national agencies developing adaptation support strategies and products.

1 Introduction
There is growing evidence of climate change impacts from both extreme events and slow onset
changes (IPCC 2014a). In response, climate adaptation experience and research have developed significantly, and public, private and community sector decision-makers are increasingly
concerned about how to best incorporate adaptation into their risk and opportunity assessments, strategic and operational planning and individual decisions.
However, adaptation needs to progress from planning and assessment to action and to
overcome numerous adaptation barriers and challenges (e.g. Ford et al. 2011; Moser and
Ekstrom 2010; Webb et al. 2013).
To address these challenges, organisations require effective climate adaptation support
products throughout the decision-making process, from strategic and operational planning through to impact, vulnerability and options assessment, decision-making, implementation and review. Adaptation support products include methodological and process
guidelines, analytical tools, data and knowledge sources, as well as supporting services
(e.g. training, skilling, advice, translation to context). Their physical manifestations are
typically web-based portals, documents, or tools and ‘face to face’ or networked
supporting services.
This need has resulted in a proliferation of decision support products and tools,
especially in developed countries where the evolution of policy and decision support
arrangements has varied according to a range of local political, economic and climate
contexts (Ford and Berrang-Ford 2011). Within individual countries, products have been
developed for specific sectors, jurisdictions and other audiences. Adaptation support for
developing countries has often been linked to the broader development agenda (OECD
2009), including products developed by UNFCCC, UNDP, UNEP, World Bank, national
aid agencies and non-government aid organisations. The private sector, at a national and
international level, is becoming increasingly aware of the need to adapt and is developing products to support their needs (Agrawala et al. 2011; Rissik and Smith 2016;
UNFCCC 2017).
However, it is not clear how effectively these products are meeting user needs, i.e. the
extent to which users are aware of what is available, and when, how or whether to make use of
them in their context. Co-operation between users and decision support product developers
may help to ensure that design and content match the needs of users (Valls-Donderis et al.
2014). In addition, continual learning about adaptation planning, decision-making and review
has not been well distilled and promulgated.
Using a collaborative process with a wide range of stakeholders across multiple sectors, we
have addressed these concerns by identifying the following:
1. how to combine the users’ own views on their priority needs with leading adaptation
practices that have emerged in recent years
2. common needs across users and needs that are highly differentiated by type of user.
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From these findings, and a review of currently available support products, we also coproduced a set of principles to underpin improved support strategies at national, sectoral and
jurisdictional/regional/local levels. While we have focussed on Australia as a case study, our
review of international products and experience indicates that similar issues and approaches
are relevant elsewhere.

2 The Australian case study and methodology
2.1 Australian context
Australia is highly exposed to climate change (IPCC 2014b). In the last decade, significant investment in adaptation research and applied risk assessment and planning has
included federal funding for the National Climate Change Adaptation Research Facility
(NCCARF 2017a), the CSIRO Climate Adaptation Flagship (CSIRO 2017), and programs at the regional scale (e.g. natural resource management programs) and local
government level (e.g. the Local Adaptation Pathways, and the Coastal Adaptation
Decision Pathways Programs). There has also been state government, local government
and private sector adaptation support.
Many national, sector-specific and local adaptation support products have been developed
in this period (Webb et al. 2014). The only truly national cross-sector product has been the
(now dated) federal-funded guide for business and government (AGO 2006), while various
guides have covered specific aspects of adaptation or sectors, e.g. coastal adaptation options
(Griffith University 2013), natural resource management (Rissik et al. 2014). However, this
has led to significant duplication and fragmentation of effort and learning, and many products
have foundered for lack of critical mass, sustained resourcing and user input, understanding
and confidence (Webb et al. 2013).
For these and other reasons, translation into proactive response by decision-makers has
been patchy. A collaborative review of 20 Australian adaptation case studies (Webb et al.
2013) identified improved decision support strategies and products, and identification and
sharing of leading practices, as key to improved adaptation capability and outcomes.
The lack of sustained effort has been compounded by a sharp reduction in government
funding for adaptation in recent years and frequent changes in climate change policy and
direction at all levels of government.
Adaptation effort in Australia is therefore at a watershed. The strong growth in experience
and research, together with seed funding for planning, has supported progress by early
adopters. However, in a future with more constrained government funding and most organisations still at best at initial stages in adaption planning, this foundation could easily be lost.
This places a premium on developing and promulgating good practices and products to better
support decision-makers.

2.2 The Leading Adaptation Practices and Support program and methodology
It was in this context that we undertook the Leading Adaptation Practices and Support (LAPS)
program, working with stakeholders to identify their priority needs, including incorporation of
leading practices into future products; to evaluate current products and services against those
needs to identify significant gaps; and to co-develop national and sub-national strategies to
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address the gaps. The program was carried out in two project phases: LAPS1 (Webb and Beh
2013) and LAPS2 (Webb et al. 2014), and outcomes are summarised in this article.
We considered all stages of the decision-making cycle (awareness, planning, risk and
options assessment, decision-making, monitoring and review). In phase 1 we sought input
from multiple sectors (e.g. natural resource, primary and secondary industry, services, development, investment, public sector and non-government organisations) and varied geographic
locations. In phase 2, we focussed on coastal settlements and infrastructure, identified as a high
priority by nearly all stakeholders (including all levels of government), to test findings and
proposed solutions.
We engaged with approximately 60 stakeholder organisations and individuals in the first
phase, and 40 in the second phase, with some common between phases. Participants included
federal, state and local governments; regional bodies; private sector peak bodies; corporations;
non-government organisations; consultants and researchers. Two categories of stakeholders
were represented:

&
&

Adaptation decision-making organisations, which included government, private and community sectors
Adaptation support providers and practitioners, who perform a variety of roles, including
policy and standard setting, product development and delivery, knowledge brokering and
advocacy, consultancy and research.

We conducted 40 unstructured interviews during LAPS1 and 40 semi-structured interviews
in LAPS2. Unstructured interviews were summarised and analysed by the project team for
themes and ideas to be tested in subsequent stages. The semi-structured interviews were
transcribed and analysed using NVivo. We reviewed 20 Australian case studies (several ‘good
adaptation practice’ studies identified by NCCARF (2013) and all of the projects funded under
the federal Coastal Adaptation Decision Pathways Program). We also reviewed relevant peerreviewed and grey Australian and international literature with a focus on the last 10 years and
tested emerging insights through international conferences and teleconferences with experts in
the field.
The project team carried out a stocktake and review of support products and services
currently available in Australia and internationally covering approximately 300 individual
products, categorised into three groupings (Webb and Beh 2013): 90 process support products
that typically guide the user through steps in the adaptation cycle; 80 data products including
climate, risk and adaptation options data; and 130 broader knowledge products, of which 30
were general adaptation portals, aiming to integrate access to the resources for users. Two
thirds of the products reviewed were Australian, enabling us to drill down in the case study
country in some detail, and at national, sectoral, jurisdictional and local levels. One third were
internationally developed products including highly publicised/cited and generally better
known examples. Products were discovered through Internet search and input from stakeholders, who also advised on product review criteria.
Four full-day and two 2-day workshops, ranging in size from 10 to 60 participants,
and held over an 18 month period, were used to thoroughly test and refine provisional
findings from all the above processes and to progressively co-develop practical adaptation support needs and future support strategies. This iterative process enabled progressive development of a stakeholder consensus on the findings and conclusions
summarised in this article.
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3 Developing user-driven national adaptation support strategies
This section summarises our findings from the collaborative research process. Early in the
project, stakeholders informed us of characteristics associated with climate change adaptation
that make adaptation framing, planning and decision-making distinctive, novel and challenging. These included the following:

&
&
&
&

the pervasiveness of climate impacts on natural and human systems, leading to new and
complex interdependencies across sectors and issues;
the need to consider the range of time and spatial scales at which climate impacts, and
responses are likely to play out;
significant uncertainties, especially for decisions with medium and longer-term
consequences;
values and institutional arrangements, including roles, responsibilities and resources,
which are rarely well aligned to the new challenge
With this as the context, we then identified

&
&
&

leading practices that should be included in adaptation support products
the extent to which user needs are common or differentiated
an approach to developing national and sub-national adaptation decision-making support
strategies.

3.1 Incorporating leading practices into the adaptation process and support
products
Users want process support products to incorporate leading adaptation practices. This is
essential, as climate adaptation decision-making practice is still evolving and only just starting
to be codified. The summary of identified leading practices is in Table 1 [Additional detail is
provided at Online Resource 1].
1. The overall adaptation process: a cyclical and iterative process with clear links to the wellestablished risk management methodology, enhanced with specific climate adaptation
features, provides the most useful overarching framework for adaptation issues (Willows
and Connell 2003; Jones and Preston 2011; IPCC 2014c). Figure 1 shows such a process
with traditional risk management terminology alongside adaptation language for each step.
Users find they can readily align such an approach with existing organisational and project
risk management approaches, while also meeting special adaptation requirements.
2. Continuing learning throughout the process: iterative processes, supporting learning and
adaptive management, are crucial. Relatively ‘fast iteration’ between steps 1–3 (framing/
scoping, risk/vulnerability assessment and available adaptation response options) can shift
the emphasis from assessment to action in a more timely and focussed fashion, especially
as potential adaptation response options and characteristics are increasingly codified (e.g.
Griffith University (2013) for coastal response options). This is complemented by the
medium/longer term monitoring, evaluation and review (Bours et al. 2014, 2015) which
includes single, double and triple loop learning on the broader cycle (Pahl-Wostl 2009;
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Table 1 Leading practices to be incorporated into the adaptation process and support products
1. An overall adaptation process that is cyclical and iterative and can be related to standard risk management
approaches (steps 1–5)
2. Continuing learning throughout the process, including iteration between steps, formal monitoring and review
and active learning from others (steps 1–5)
3. Strong and sustained leadership (both formal and informal) and effective stakeholder engagement are required
through all adaptation stages, and their nature will also evolve (steps 1–5)
4. Explicit and agreed framing and scoping needs to be addressed up front, but are also likely to evolve (step 1)
(a) Taking an integrated ‘systems’ approach to understand and manage climate risks and opportunities, and
adaptation responses, including critical interdependencies
(b) Defining a practical boundary for the relevant socio-economic-environmental systems to be encompassed
(c) Addressing various spatial and temporal scales involving choice of the most appropriate scales for the issue at
hand
(d) Considering to what extent the framing will require stakeholder values, institutional and related
transformational change
(e) Considering when and how to mainstream (integrate) adaptation planning, decision-making and implementation into current organisational roles/structures and business/decision-making processes
(f) Articulating a clear statement of adaptation vision, intent, objectives and goals, consistent with the above
framing choices
5. Evaluating risks and responses using good practice approaches (steps 1–3)
(a) Selecting climate scenario and other impact and options data most relevant to the context and need;
incorporating qualitative, quantitative, local, expert and cross-disciplinary inputs (steps 1–3)
(b) Assessing climate risk using ‘bottom up’ current and local climate knowledge as an entry point and for
engagement, subsequently complemented by ‘top down’ projected climate change analysis (steps 1–2)
(c) Focussing on evaluation of adaptation options most relevant to support decision-making moving relatively
quickly to a first pass of response options identification to facilitate a ‘fast iteration’ process between steps 1, 2
and 3 (steps 1–3)
(d) Carefully choosing methodologies and methods most appropriate to the issue, tailored where necessary to
local need (steps 2–3)
(e) Supporting decision-making under uncertainty, including the optimum sequence and timing of decisions,
including flexible adaptation pathways (step 3)
6. Adaptation product characteristics that support common and differentiated user needs (applies to entire product
concept)
(a) Products and processes must be authoritative and current, so that organisations can rely on their use to justify
their decisions to external as well as internal bodies
(b) A range of products are needed to cover both common (generic) and differentiated (e.g. sector/location
specific) needs. Common needs are best provided by national cross-sector products: differentiated needs by
demand-driven sector or location based groups
(c) Products need to reflect that there are multiple possible ‘decision entry points’ to adaptation initiatives and
decision types—typically sector specific reflecting their distinctive business processes (see Fig. 2)
(d) Products need to be layered to reflect different organisational stages of development and consequently
different related decision ‘domains’ and complexity, different organisational capacities and flexible starting
points and sequencing in the cycle (see Fig. 3)
(e) Products need to provide integrated access to process, data and knowledge products and to complementary
enablers (e.g. knowledge brokers, user/peer networks, etc.) (see Fig. 4)
Sourced from LAPS program (Webb and Beh 2013; Webb et al. 2014), co-developed with end-users and other
stakeholders; supplemented by literature review. Extra detail provided at Online Resource 1

Pahl-Wostl et al. 2013) and by active learning from the experience of others who have
carried out similar adaptation initiatives. Such continuous learning approaches also require
a cumulative approach to data and knowledge management from the outset.
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Iterave risk management/adaptaon process framework
Establish the context
Step 1. Adaptaon
challenge, framing, scoping

triple loop
learning

Monitor and
review
Step 5. Adapve
management

Idenfy/analyse risks
double loop
learning

fast
iteraon

Step 2.Risk and
vulnerability assessments

single loop
learning
Treat risks plan/implement

Treat risks –
opons

Step 4. Adaptaon
decision making and acon

Step 3. Adaptaon
opons assessment

Fig. 1 Cyclical climate adaptation process framework, showing various levels of iteration and learning. It
includes standard risk management as well as climate adaptation descriptors for each step, to demonstrate their
alignment

3. Sustained leadership and engagement: strong sustained leadership and effective stakeholder engagement are fundamental and required throughout the adaptation process
(Moser and Ekstrom 2010; Webb et al. 2013). Approaches need to be tailored to the
situation (Bisaro et al. 2016) and will evolve as the process unfolds, but only sustained
effort will provide the organisational and social licence to progress, in what will often be
new, fragmented and contentious terrain.
4. Explicit and agreed framing and scoping: how an adaptation initiative is framed and
scoped has a significant influence on all subsequent steps (de Boer et al. 2010; Brown
et al. 2011; Fuenfgeld et al. 2012). Poor framing can doom a project to failure from the
outset. This is an area poorly covered in current adaptation support products. There is no
single right or wrong framing—rather choices that are likely to be more or less helpful to
the issue at hand. There will often be a need to revisit initial framing decisions and
assumptions as the project progresses. Table 1 lists several of the key areas of framing
choice involved. These are usually interconnected, so best established as a set of consistent choices. For example, the pervasiveness of climate change into so many interconnected areas of the environment and society often raises the question of what should be
included in the ‘systems of interest’, with associated issues of where to draw the boundary
and appropriate spatial and temporal scales. This in turn can influence the extent to which
framing needs to move from incremental into transformational territory, requiring broader
stakeholder engagement and, very often, institutional change. All the previous choices
will in turn shape the approach to mainstreaming and goal-setting.
5. Evaluating risks and responses: many support products have focussed mostly on how to
evaluate climate risks and response options. This can be at an overview level in step 1, but
more definitively in steps 2 and 3. Table 1 summarises some of the leading practices
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identified, and indeed, many of these have also been identified in the literature (see also
Online Resource 1). A common theme of these is the need for guidance that recognises a
plurality of possible evaluation approaches to cover the diversity of adaptation contexts, but
also helps the user, at an earlier stage, identify the methods, tools and data that are most
appropriate for their circumstances, including the types of decisions they are actually facing
(e.g. Hinkel and Bisaro 2016; Hinkel et al. 2016). Increasingly, useful guidance is also
available on making adaptation decisions under deep uncertainty (e.g. Dessai and van de
Sluijs 2007; Stafford Smith et al. 2011). Especially where more complex, broader and
potentially transformational framing is required, individual decisions can be facilitated by
viewing them as part of dynamic and flexible multi-decision adaptation pathways (Haasnoot
et al. 2013; Maru and Stafford Smith 2014). Collectively, these evaluation good practices
make it possible to move more rapidly from framing and analysis to decision and action.

The previous leading practices, identified through the collaborative process, will undoubtedly be added to and refined over time, but represent a current set that should be incorporated
in future support products.

3.2 Meeting common and differentiated user needs
The sixth grouping of leading practices in Table 1 identifies product characteristics that are
essential to meet common needs across users, but also allow highly differentiated needs to be
met.
(a) Authoritative products and processes
Decision-makers in government agencies, utilities, businesses and the community sector are
increasingly recognising the need to develop climate adaptation responses. They have a
growing range of motivations (e.g. responding to government policy and regulation; justifying
climate risk investment to regulators; meeting board/directors statutory responsibilities and
other professional standards; internal and external governance accountabilities to manage risks
and opportunities; justifying contentious decisions to investors, to the community and in some
cases to the courts). In these situations, decision-makers rely on the authority and currency of
the guidance and approaches they have adopted. Therefore, stakeholders are seeking greater
confidence in products, adaptation processes, information sources and data (e.g. climate
scenario/projections and risk/hazard mapping), with continuous improvement and support
required over time. Too often, users currently have to choose from a plethora of products,
with no quality assurance or certainty of long-term support and update.
There was a strong call for definitive, preferably government-backed core products, codeveloped with users, and endorsed by acknowledged experts, providing an authoritative
resource to be relied on; and for a quality assurance process for both these and segmentspecific products.
(b) Meeting common and differentiated needs
(i) Common needs across sectors and locations: there was a recognition that some
product needs are common across sectors and locations, while others are highly
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differentiated by type of user. For example, the leading practices already referred to
are relevant to all sectors/locations. Too much effort goes into rediscovering the
approach to these common needs for each product, leaving few resources to address
genuine differentiated requirements. Improved knowledge sharing, learning and
collaboration are required, including formal sharing at the national, sector and
jurisdictional levels as well as informal sharing and project based learning. Such
common needs should be provided by authoritative cross-sector national (and potentially international) products.
(ii) Differentiated needs by sector and location: National (cross-sector) products need to
be complemented by demand- and user-driven sector, regional and local jurisdictional products. The ‘common’ adaptation processes often need translation into a
sector’s distinctive language and business processes, and sectors/regions have different governance, legislative, climatic and other contexts that are relevant to
stakeholders. More specific guidance on typical risks and available responses can
also be included in sector-specific products. Many such sub-national and sectoral
products have been developed in Australia, funded by both the public sector (e.g.
Rissik et al. (2014) for natural resource management) and the private sector (e.g.
ENA (2017) for the energy sector). However, to date such products have not had the
advantage of being able to draw down from, and demonstrate consistency with, an
authoritative national cross-sector product.
(c) Reflecting multiple ‘decision entry points’ and decision types
Different sectors have specific business processes which are likely to require support from
adaptation guidance. It is important to understand and map these as potential entry points into
the decision-making processes. Several sector-specific business process and related ‘adaptation
decision entry point’ frameworks were developed jointly with sectoral representatives. A local
government example (Fig. 2) reflects a very wide range of decision entry points and also
decision types (e.g. policy/planning, long-term investment, short-term operational), helping to
identify and frame the main organisational focal areas. It also suggests necessary areas to be
covered in sector-specific guidance products. Further examples for private sector built environment, insurance and funds/banking sectors are provided in Webb and Beh (2013: pp. 87-90).
(d) Reflecting different stages of adaptation development, capacities and starting points
Differentiation of needs between individual organisations can also be significant, even for
those within the same sector and jurisdiction. In particular, the stage of adaptation planning
development, the level of adaptation management experience and capacity, and the desired
starting point and sequence, will vary between otherwise very similar organisations, and can
significantly influence the framing choices.
Thus, the organisation’s stage of adaptation development can affect the ‘decision-making
domains’ involved and consequently the level of detail required. Four key domains were
identified reflecting distinctive needs (Fig. 3).
These are

&

entry-level planning processes: a frequent starting point, with an emphasis on awareness
raising, preliminary understanding of risks and potential responses, broad level planning
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Business processes and adaptation decision entry points:
local government example
Climate Change Risk and
Vulnerability Assessment;
Adaptation Planning

Strategic Planning
Natural Hazard
Planning and
Decisions

Social, Economic and
Environmental Plans
Land Use Planning

Development Decisions

Infrastructure/ Services
Planning and
Decisions

Asset Management
Decisions
Fig. 2 Adaptation decision entry points framework, showing the range of business processes for a sector where
climate adaptation may need to be incorporated into decisions. This will vary significantly from sector to
sector—the figure shows a local government example, and in this case, every process identified could require
adaptation decisions (shown as stars). Analysing these can help sectors and individual organisations develop
adaptation framing, scoping and management approaches and can also help structure differentiated adaptation
support products. (Framework developed collaboratively with stakeholders). Note: arrows indicate some highlevel interdependency, not a pre-determined sequence, users may and do start at whatever decision entry points fit
their purpose

&

&
&

and gaining stakeholder commitment to progress to more detailed stages. The process
guidance products for this component can potentially be quite generic or at least have a
major generic element;
complex decision-making processes: for more advanced users and including significant
operational and investment decisions. It is likely that there are still common or ‘core’
requirements that can be useful across sectors, but also that more tailored sector-specific
products and detailed data will have increasing value, complemented by a wide range of
(generally) sector-specific analytical tools (e.g. hydrological, ecosystem, built environment
assessment and modelling tools);
societal readiness and transformational change processes: which are frequently the most
complex and least developed, as they can challenge existing values and institutions,
requiring extensive stakeholder engagement and new types of knowledge; and
assurance processes: which may be for internal or external assurance and governance.
These enable assessments of how well an organisation is addressing the adaptation
challenge, including (for example) at the Board or Council governance level. Examples
of utility include assessing progress in developing internal adaptation capability and
responses; in external assurance processes such as those required by funds investors to
evidence that companies and major infrastructure projects are tackling climate risks
effectively; and in the increasingly influential building and infrastructure rating schemes.
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Four diﬀerent adaptaon process needs
3. Societal readiness and
transformaon/ change processes
Facilitates eﬀecve climate
change adaptaon framing
and leadership

1. Entry level planning
processes

2.Complex decision-making
processes (a) generic
(b) sector speciﬁc/tailored

Reﬂects emerging best pracces
matched to context/ circumstances

4. Assurance (self or external
assessment) processes
Fig. 3 Organisational decision-making domains framework, showing four decision domains that need distinctive levels and detail of support. To be effective, product support needs to cover each of these and show how they
are related to each other (Framework developed collaboratively with stakeholders)

Typically organisations evolve from the first through the second and sometimes to the third
of these domains. Where stakeholder values and unaligned institutional arrangements are the
biggest barriers to effective progress, a transformational approach may ultimately be required
to provide the direction within which traditional risk management and smaller scale initiatives
can progress (Park et al. 2011; Stafford Smith et al. 2011; Gorddard et al. 2016).
The fourth (assurance process) can be applied at any stage with the level of detail depending
on the issue being assured, but will often be closer to a standard checklist of questions.
An effective overall product strategy will need to address all of these four decision domains
and a key objective should be to draw on common product material as much as possible to
show the connections and allow smooth movement between these domains. Products need to
be layered in levels of detail to match these different stages of development and accommodate
the varying levels of experience and capacity within organisations. They also need to facilitate
entry at any step in the process cycle, recognising that, in reality, organisations will find
themselves with existing activities under way relevant to several of the steps at the same time.
(e) Providing integrated access to enabling capabilities not just process/data/knowledge
products
Stakeholders wanted support that integrates access to relevant process, data and knowledge
products. However, they also wanted support with enabling capabilities and not just improved
products and tools (see Fig. 4). These are necessary to drive adaptation action; build a
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Enablers just as important as products
Enablers
Communities
of practice

Knowledge
brokering

Skilling

Leadership

3. Knowledge
Portal Products
2. Data and
Information
Products

Governance

1. Adaptation
Process
Guidance
Products

Learning
processes

Communication & Engagement
Fig. 4 Enablers are just as important as products. Shows that knowledge portal products, which encompass and
link process guidance and data products, are important, but made even more valuable by links to a range of
supporting enablers (Framework developed collaboratively with stakeholders)

sustainable capability over time, with ongoing learning and improvement; and to enable the
translation to sectoral, local and individual organisational decision-making context and needs.
This includes the development of formal and informal communities of practice and knowledge
brokering (national, sectoral and regional/jurisdictional), building wherever possible on existing
networks and capabilities, and especially with peers and policymakers, as well as experts.

3.3 Designing a national support strategy that meets user needs
The next step in co-designing a national support strategy was to review currently available
products against the identified user needs. A database of Australian and international products
and services was developed and products reviewed against a range of user criteria including
the extent to which they incorporated leading adaptation practices, the level of ‘authority’ (e.g.
legitimacy, credibility, currency, continuous improvement) and ease of use and interpretation
for the intended audience (e.g. flexibility of entry and layering of detail; accessibility and
integration of sources; and availability of support for translation to a decision-making context).
The summary diagnosis in the Australian context was that while there are many products
and tools, the effort has been fragmented, with little guidance about which products are most
relevant to particular purposes and a lack of perceived authority, consistency, enabling support,
ongoing resourcing and sustained learning and enhancement. There were many interesting
products and tools that support a component of the overall adaptation process, but these were
not clearly positioned in the broader process. This fragmentation has led to user confusion,
duplication of effort and limited product support and improvement. Very few products
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incorporated emerging leading adaptation practices. Several had been withdrawn or were not
effectively supported or maintained, because they relied on temporary funding or resourcing.
Internationally, there were a number of interesting ‘exemplar’ products which incorporated
many of the desirable characteristics (e.g. the UKCIP Wizard; ICLEI Canada’s Building
Adaptive and Resilient Communities program/products and several other ICLEI products for
local government in other jurisdictions; the Climate-Adapt portal in the European Union; and
the NOAA Climate Resilience Toolkit in the USA). While very useful insights were gained
from such products, it was also clear that the products could not be applied directly to another
jurisdictional context without significant change and customisation.
Overall, it was concluded that significant improvements were possible, the core issue being
how to meet diverse needs authoritatively, while avoiding unnecessary fragmentation; and how
to build on promising but incomplete national and sub-national initiatives. We then codeveloped with stakeholders five principles for a more systematic national adaptation decision
support strategy.
1. Consolidate national effort into core authoritative adaptation platforms and products,
with common and linked process guidance and data sources, and a commitment to
ongoing support and continuous improvement. The authority of such products, building
on existing products and experience wherever possible, will be enhanced by an open and
collaborative development process, including endorsement by users, stakeholders and
experts. The platform should incorporate direct ‘process stage’ links to trusted data,
methods and models and to knowledge networks, communities of practice (including
peer contacts) and case studies. Making this consolidated and authoritative activity a
priority also provides a vehicle and foundation to advance the other proposed directions.
2. Encourage demand-driven sector/locational/jurisdictional platforms and products that
build on and extend the core national products to meet the many genuine differentiated
needs. Such products, sponsored by the relevant stakeholder interests according to need,
should include typical adaptation risk profiles, response options and examples for that
sector/location. These products should progressively ensure alignment with the authoritative national products where the need is common.
3. Ensure these platforms and products are progressively quality assured including incorporation of key identified user needs: leading adaptation practices; authoritative adaptation process, data and model sources; and the flexibilities, layering and integration
sought by users (see Table 1)
4. Complement the platform and product development process with ongoing enablers, and
especially communities of practice and knowledge brokering. The proposed collaborative
approaches to national and sub-national product development can also be used to catalyse
and create the necessary enabling capabilities to get full value from products and sustained
capability and continuous improvement over time. Communities of practice can be
developed to contribute to product development, enhancement and improvement and help
sponsor knowledge brokering and sharing.
5. Catalyse the national strategy initially through government leadership and coordination,
but with progressively increasing ‘across sector’ stakeholder support, ownership and
resourcing—development of a strategic coalition. Such a national cross-sector strategic
coalition can provide continuity of support beyond political cycles and can also facilitate
the many potential synergies between each of the above strategic directions, platforms and
products. For example, significant value was seen in development of an accessible
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repository of validated products and sources. Currently, most stakeholders are understandably not even aware of the full range of activities currently under way. A positive sign for
a potential strategic coalition across and within sectors is the growing interest and activity
in the private and community sectors to complement efforts in the public sector.

4 Discussion and conclusions
4.1 Implications of the findings and follow-up activities
There is limited consolidation of experience in the numerous adaptation decision support
initiatives within Australia. The level of adaptation action and decision-making confidence is
generally low and patchy, and good adaptation practice is not yet effectively embedded in
normal business processes. End-users are often unsure as to the most appropriate adaptation
decision-making processes and data for their context.
However, practical and positive foundations now exist to address these issues. In all sectors,
we have identified common and highly differentiated climate adaptation support needs from
end-user perspectives. We provide frameworks to support further understanding of those needs
and five principles for developing national and sub-national support products and services.
Recent developments in Australia provide the opportunity to progress some of these
strategies, though it is clear that the ideal solution is still evolving. A new climate information
platform, projections and tools have been released which are more focussed on practical usage
within the decision-making context than previously (CSIRO and BOM 2017); the relevant
federal government department has been investigating how good practice adaptation processes
might be incorporated into enhanced cross-sector national guidance; and as an example of this,
the department has funded the development of a national coastal adaptation product
CoastAdapt (NCCARF 2017b). CoastAdapt was developed in a way that is consistent with
the findings and principles from this study, including widespread stakeholder engagement
(Palutikof et al. 2018).
Challenges remain to extend this promising start with resources for ongoing product
support and improvement and to gain increasing alignment with other sectoral and jurisdictional products. National governments can play an essential role in overcoming the current
adaptation knowledge and experience deficit—a form of market failure in such a new decisionmaking domain. This deficit requires continuity in resourcing and support until the approaches
become self-generating and incorporated into a new ‘business as usual’.

4.2 Application internationally
We reviewed a large number of international products and services, as well as more general
reports on adaptation support in various jurisdictions (e.g. UKCIP 2011; European
Commission 2014, 2015; National Research Council 2009; Moss 2016), and held discussions
with several national and international agencies with relevant mandates and experience. It was
noted that the US (NAF 2017), Canada (NRCAN 2017), UK (UKCIP 2011) and the EC
(European Commission 2015) have also each at various times developed some form of
national forum or mechanism to facilitate more coordinated support for adaptation. While no
equivalent to our integrated and cross-scale/sector synthesis of user needs, leading practices,
available products and strategic solutions was discovered, we did find that similar issues are
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arising elsewhere, including the question of how to address excessive fragmentation of effort
and gain greater end-user confidence and traction.
The overall conclusions for Australia and internationally are that

&

&
&

&

&

Drawing on the remarkable growth in research and practical experience, there is now a real
opportunity to provide decision-makers with improved adaptation guidance and more
confidence. There has been a time to experiment, and now, with the confidence from
growing experience, is a time to consolidate: in this case towards a smaller number of
national (or international) initiatives, incorporating leading practices, collaboratively developed, with sustained delivery, support and improvement, and building wherever possible on useful current support products and services.
The co-developed frameworks and principles we have presented can help in the understanding and analysis of both common and differentiated needs.
With national leadership and more coordinated effort, it is feasible to more efficiently
develop core products and enabling services to meet the common needs, including
leading practices. This allows scarce stakeholder resources to focus on their own
differentiated sector and locational needs and products. Indeed, it should be recognised
that for most decision-makers, the real confidence to build adaptation into the way of
doing business will only eventuate when translated into their own business language and
processes.
Such approaches to support could materially accelerate the movement to adaptation action,
especially when combined with use of the identified leading practices, most of which aim
to accelerate the ability to move more quickly through the steps in the adaptation action
and learning cycle.
Continuous learning is critical and a more consolidated approach to product development
and support provides a much more effective base for capturing and disseminating emerging good practices.

The timing for a more systematic and coordinated approach is right. There is enough
experience to deliver relevant and credible decision support that can be a key to embedding
climate adaptation response into the way business is done. Though solutions clearly need to be
tailored to reflect each country’s and jurisdiction’s characteristics and starting point (including
especially the extent to which they already have nationally authoritative product sets), it seems
that the Australian experience and findings resonate with the international experience, providing opportunity for mutual learning and contribution.
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