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The National Climate Change Adaptation Research 
Facility (NCCARF) is a unique venture established  
by the Australian Government in 2008 to generate 
and communicate the knowledge decision-makers 
need to effectively adapt Australia to climate change.

www.nccarf.edu.auNCCARF 2008–2013: The first five years

www.nccarf.edu.au
www.nccarf.edu.au


i

www.nccarf.edu.au NCCARF 2008–2013: The first five years

Contents 
Acronyms and abbreviations iii

Executive forward  iv

Chairman’s perspective iv
Director’s report  v

1 Setting the scene 1

2 Introduction to NCCARF 2

2.1 A short history 2
  2.1.1 Introduction 2
  2.1.2 Establishment Phase: 2008 to 2010 2
  2.1.3 Operational Phase: 2010 to 2013 2
  2.1.4 Completion: June 30, 2013 3

2.2 NCCARF governance and funding 5 
 2.2.1 Governance 5

  2.2.2 Financial performance 5
  2.2.3 Strategy and Objectives 6

3 Structure of report 9

4 NCCARF activities 10

4.1 Identifying knowledge needs 10
  4.1.1 Introduction 10
  4.1.2 Adaptation Research Grants Program 11

4.2 Commissioning and delivery of research 13
  4.2.1 Adaptation Research Grants Program (ARGP) 13
  4.2.2 Synthesis and Integrative Research Program (SIRP) 14
   Research Project Case Study 1:  

  Climate change adaptation strategies for Australian birds 16

   Research Project Case Study 2:  
  SECA: Coastal urban climate futures in SE Australia 17

   Research Project Case Study 3:  
  Analysis of building damage following the 2010-11 floods 18

4.3 The Adaptation Research Networks 19
  4.3.1 The formation and operation of the Networks 19
  4.3.2 Impact of the Networks 23

4.4 Communication and stakeholder capacity building 26
  4.4.1 Stakeholder engagement 26
  4.4.2 NCCARF knowledge products 28
  4.4.3 Information delivery   30

c
o

n
Ten

Ts

www.nccarf.edu.au


ii

www.nccarf.edu.auNCCARF 2008–2013: The first five years

5 Achieving NCCARF’s objectives 32

5.1 Objective 1: Identify knowledge needs of end-users 36
  5.1.1 Key Performance Indicators for Objective 1 36
5.2 Objective 2: Build and harness capacity of the research and end-user community 41
  5.2.1 Key Performance Indicators for Objective 2 41
5.3 Objective 3: Generate the knowledge required to meet end-user needs 45
  5.3.1 Key Performance Indicators for Objective 3 45
5.4 Objective 4: Make knowledge available to end-users 48
  5.4.1 Key Performance Indicators for Objective 4 48

6 Did NCCARF achieve its objectives? 51

6.1 Appropriateness of the approaches 51
6.2 Effectiveness of NCCARF in meeting its objectives 55

7 External view of NCCARF’s overall achievements 57

7.1 Contribution from Dr Mark Stafford Smith 58
7.2 Contribution from Prof Will Steffen 59 
7.3 Contribution from Prof Bruce Thom 61

References 62

Appendix 1:  NCCARF research reports 63

Appendix 2:  Peer-reviewed publications resulting from NCCARF activities 71

Appendix 3:  NCCARF summary factsheets 82

c
o

n
Ten

Ts

www.nccarf.edu.au


iii

www.nccarf.edu.au NCCARF 2008–2013: The first five years

Acronyms and abbreviations 
ACCARNSI Australian Climate Change Adaptation 

Research Network for Settlements and 
Infrastructure

ACELG Australian Centre of Excellence for Local 
Government

ALGA Australian Local Government Association

APO Australian Policy Online

ARC Australian Research Council

ARGP Adaptation Research Grants Program

ARN daptation Research Network

AusSMC Australian Science Media Centre

COAG Council of Australian Governments

CSIRO Commonwealth Scientific and Industrial 
Research Organisation

DAFF [Commonwealth] Department of 
Agriculture, Fisheries and Forestry

DCC [Commonwealth] Department of  
Climate Change

DCCEE [Commonwealth] Department of Climate 
Change and Energy Efficiency  
(formerly Department of Climate Change)

DIICCSRTE [Commonwealth] Department of Industry, 
Innovation, Climate Change, Science, 
Research and Tertiary Education  
(formerly Department of Climate  
Change and Energy Efficiency)

ECR Early Career Researcher

EM Emergency Management

EOI Expression of Interest

FORNSAT Forum for interaction between NCCARF, 
States and Territories

FRDC Fisheries Research and Development 
Corporation

FTE Full-time Equivalent

FWB  Freshwater Biodiversity

GU Griffith University

HH  Human Health

IC  Indigenous Communities

IPCC Intergovernmental Panel on Climate 
Change

KPI Key Performance Indicator

LG Local Government

MDBA Murray Darling Basin Authority

MBR Marine Biodiversity and Resources

NARP  National Adaptation Research Plan

NCCARF National Climate Change Adaptation 
Research Facility

NGO Non-Governmental Organisation

NHMRC National Health and Medical Research 
Council

NIWA  National Institute of Water and  
Atmospheric Research (New Zealand)

NLA National Library of Australia

NRM Natural Resource Management

NSW New South Wales

NWC National Water Commission

PAG Partner Advisory Group

PGB Policy Guidance Brief

PI Primary Industries

PIARN Primary Industries Adaptation  
Research Network

PRG Priority Research Question

PROVIA Program of Research on Climate Change 
Vulnerability, Impacts and Adaptation

Qld Queensland

RDC Research and Development Corporation

S&I Synthesis and Integrative

SA South Australia

SI  Settlements and Infrastructure

SEID Social, Economic and Institutional 
Dimensions

SIRP Synthesis & Integrative Research Program

SREX IPCC Special Report on Managing the 
Risks of Extreme Events and Disasters to 
Advance Climate Change Adaptation

SRP Science Review Panel

Tas Tasmania

TB Terrestrial Biodiversity

UK United Kingdom

UKCIP United Kingdom Climate Impacts Program

UNEP United Nations Environment Program

Vic Victoria

Ac
ro

n
ym

s An
d

 AbbreviATio
n

s

www.nccarf.edu.au


iv

www.nccarf.edu.auNCCARF 2008–2013: The first five years

Executive forward
Chairman’s perspective
For Australia to position effectively to tackle the threat of climate change action must be taken on two fronts. One line  
of action is to reduce national emissions of greenhouse gases – an area where considerable progress is being made. 
The other critical line of action involves efforts to make Australia resilient to the growing impacts resulting from 
changing climate patterns, particularly occurrence of extreme weather events. Only the very beginnings of this  
national climate adaptation response have been undertaken so far. 

Yet the need for action by governments, businesses, professions and communities is increasingly urgent. Each day 
that goes by with investment and other decisions premised upon past climate patterns, instead of the projected future 
climate patterns, creates ever-greater exposure and risk for Australia from damaging future climate events.

Making Australia resilient to climate change impacts is a very challenging task. To achieve efficient and effective 
outcomes, decision-makers and communities throughout the nation must have access to sound information about the 
climate risks to which they will be exposed and to knowledge about the practical steps they need to put in place to limit 
and minimise those risks.

In 2008, the National Climate Change Adaptation Research Facility (NCCARF) was established with bipartisan support 
at Commonwealth level and with combined support from States and Territories Governments. Its purpose was to create 
the knowledge necessary for decision-makers in governments, businesses and communities to plan and implement 
actions on climate resilience. The institutional model and strategy for NCCARF was crafted within COAG to serve the 
needs of Australia in the near and longer terms. The Commonwealth provided underpinning financing for NCCARF in  
its first term to 2013 with $50 million, and research institutions and others have contributed significant resources. 
Griffith University was selected by competitive process to host a small strategic hub to plan and lead the venture.

In its first term to 2013, NCCARF delivered:
•	 strategic plans across thematic fields identifying initial priorities for building knowledge and capability
•	 partnerships across many research institutions and disciplines throughout Australia in delivering a major research 

investment portfolio
•	 engagement with adaptation practitioners in each tier of Governments, businesses, professions, communities  

and NGOs; for example through the 5500 participants in NCCARF Adaptation Networks
•	 communication to promote uptake of NCCARF products into climate adaptation practice.

The achievements of NCCARF and the need for its continuation beyond the initial term are recognised widely – 
including in the 2013 Productivity Commission report on climate change adaptation and in the 2012 independent 
program review commissioned by the Climate Change Department. The NCCARF Board submitted to the 
Commonwealth Government a Budget proposal for NCCARF to proceed next to a bridging phase, with much reduced 
Commonwealth funding of $3 million annually, to capitalise the first term investment through uptake of products and to 
further build the framework for the future, including through strengthened investment from non-Commonwealth sources.

However, the 2013–14 Budget of the Commonwealth Labor Government made zero provision for NCCARF, therefore 
causing its (now temporary) termination. Government Budget circumstances are very tight, but NCCARF is a case 
where a small saving now is likely to generate far greater and growing costs for Australia, and especially for the 
Commonwealth Government. Commonwealth leadership is vital, in line with the roles and responsibilities agreed by the 
Select Council on Climate Change in 2012.

Fortunately, partner universities put together a small amount of funding to enable basic elements of NCCARF to survive 
for a year. This step was taken with the intent of allowing the incoming Government after the Federal election to renew a 
commitment to the NCCARF venture.

At the time of completing this report, the Federal election was being held with the resultant election of a Coalition 
Government. The Coalition announced its commitment to provide ongoing funding for NCCARF – $9 million over 3 
years from 2014. This is a critically important and welcome development in enabling Australia to progress its efforts to 
be ready to cope with the impacts of a changing climate.

 
Ian Carruthers, PSM
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I am delighted to present this report on activities in the first phase of operation of NCCARF, which completed  
30 June 2013. NCCARF was set up in mid-2008, with the mission to develop and deliver the knowledge needed  
by decision-makers to effectively adapt Australia to climate change. Our achievements since then have been 
considerable and substantial. They include:

•	 nine thematic research plans setting out critical end-user knowledge needs for effective adaptation 
in Australia

•	 over 150 research reports on every aspect of adaptation
•	 eight Networks bringing together over 5000 practitioners and researchers in adaptation to build capacity
•	 three major conferences: the Gold Coast international conference in 2010 with over 1000 participants from  

52 countries; a national conference in 2012 in Melbourne with almost 700 participants; and the very recent  
Sydney conference with more than 550 people attending

•	 three books based on our activities: the first, a collection of papers from the 2010 conference published by Wiley; 
the second, a set of case studies of historical weather extremes, seeking parallels between the responses to those 
events and climate change adaptation, and to be published by Cambridge University Press in November 2013; the 
third, a collection of summary papers from our research portfolio, to be published by Wiley in 2014

•	 twelve Policy Guidance Briefs addressing critical topics in adaptation for Australia, based on practitioner workshops 
held in every state and territory.

We have identified 14 Adaptation Champions in business, government and the community. These Champions are 
taking concrete steps to change behaviour, techniques, practices and policies to adapt to climate variability and 
change. We have held numerous, even uncountable seminars, workshops, early career events, master classes, 
webinars and symposia. We have published newsletters, factsheets, guidance notes and discussion papers by the 
score. Already, and in a growing stream, our researchers are publishing in the peer-reviewed literature. Our website, 
www.nccarf.edu.au, carries information on all these activities and more. 

NCCARF is a unique organisation – not only is it responsible for generating knowledge, it also has the task of effectively 
communicating knowledge to decision-makers. These responsibilities have been paramount considerations in all 
aspects of NCCARF’s work, and the strategies we have evolved to engage with our stakeholders hold lessons for any 
boundary organisation seeking to make a bridge between the research and practitioner communities.

I am extremely proud of what we have achieved. Together with initiatives such as the CSIRO Climate Adaptation 
Flagship, we have built a skilled community prepared to take decisions and act to make Australia ready for climate 
change. The NCCARF conferences and the NCCARF Networks have ensured that this community has the opportunities 
and frameworks to thrive. With the right governance in place to encourage action, Australia could take a world-leading 
position in adaptation. 

It has always been clear to me that NCCARF’s role is an on-going one – to build and support a robust and 
self-sustaining community of researchers and practitioners in adaptation through knowledge generation and 
communication, capacity building and networking. Therefore, the commitment by the incoming Australian Coalition 
government to provide three years of funding for NCCARF, starting in 2014, is a very welcome development, 
recognising NCCARF’s significance in supporting the nation to address the challenges presented by Australia’s 
present-day and future climate. 

I would like to take this opportunity to thank NCCARF staff, past and present, for their dedication and hard work over 
the years. They have been part of something important, that has made a difference to the adaptation landscape here 
and internationally. Without them, NCCARF could not have happened. 

Professor Jean Palutikof

Director’s report
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1 Setting the scene
The National Climate Change Adaptation Research 
Facility (NCCARF) was established in 2008 to 
develop and deliver the knowledge needed by 
decision-makers to effectively adapt Australia to  
the impacts of climate change. 

What is adaptation? In its Fourth Assessment,  
the Intergovernmental Panel on Climate Change 
(IPCC) defines it as:

 … the adjustment in natural or human systems 
in response to actual or expected climatic stimuli 
or their effects, which moderates harm or exploits 
beneficial opportunities. 

The severity of climate change impacts, and  
how much we will have to adapt, will depend on  
the amount and rate of climate change, which 
in turn is partially dependent on our success at 
mitigation. It is increasingly clear that current 
mitigation efforts will not limit global temperature 
increases to less than 2ºC – widely accepted as the 
threshold of ‘dangerous’ climate change, making 
adaptation essential. 

Amongst the developed nations, Australia  
already has one of the most variable climates,  
and Australians are skilled in managing the impacts  
of drought, floods, bushfire and cyclones. As a 
recent example, the summer of 2010–11 was the 
wettest on record in Victoria and most of south-
east Queensland, bringing widespread flood 
damage estimated to have cost the country in the 
region of $5.6 billion. But this was not the only 
severe weather event to affect Australia in 2010–11:  
wet and humid conditions in south-eastern 
Australia led to locust plagues, there were bushfires 
and extreme heat waves in Perth and Sydney, and 
the Category 5 Cyclone Yasi struck Australia’s 
north-east coast. 

How is future climate change likely to affect 
Australia? With considerable confidence we can 
expect that some extreme weather events will 
become more common, such as heat waves and 
coastal flooding associated with sea-level rise and 
storm surge. There is a strong likelihood that severe 
bushfire-risk days will occur more frequently, 
associated with hotter weather. In south-west 

Australia, climate models tell us that the long-term 
reduction in rainfall, and hence water resources, is 
probably linked to climate change, and is very likely 
to persist into the future. Elsewhere, and with less 
confidence, we can expect droughts and flooding 
to become more common.

NCCARF is a uniquely Australian response to  
these current and projected climate change 
impacts – established by the Australian government 
to ensure that the nation is properly prepared for 
the challenge of climate change. 

NCCARF’s role has been three-fold: 
•	 first, to identify the most important gaps in 

our knowledge and understanding about 
our vulnerabilities to climate change, and the 
possibilities for adaptation 

•	 second, to manage a portfolio of research 
projects that would address these gaps 

•	 third, to communicate the results from this 
research to policy makers and other end-users 
to ensure their decisions about adaptation are 
based on the best possible information. 

To undertake these three roles successfully, 
NCCARF had a fourth role – to evaluate and where 
necessary develop capacity amongst researchers 
to carry out adaptation research, and capacity 
amongst policy makers to effectively utilise 
research outputs. 

This Final Report describes how NCCARF 
carried out these four roles between 2008 and 
2013, and evaluates the extent to which it was 
successful in achieving its objectives. It closes 
with three independent reviews of NCCARF’s 
activities. A commitment by the incoming 
Australian government means that NCCARF will 
receive financial support for a further three years, 
commencing in the 2014-15 financial year. 
 
Lessons identified through the evaluation process 
will support NCCARF’s operations during this  
next phase.

www.nccarf.edu.au


in
Tro

d
u

c
Tio

n
 To

 n
c

c
Arf

SeC
tio

N
 2

2

www.nccarf.edu.au NCCARF 2008–2013: The first five years

2 Introduction to NCCARF 
2.1 A short history  
2.1.1 Introduction 
Adaptation to climate change consists of actions 
to reduce the adverse consequences on human 
and natural systems, as well as to harness any 
beneficial opportunities. 

NCCARF was established by the Australian 
Government in May 2008 to fill a gap in Australia’s 
capacity to coordinate, manage and deliver 
climate change adaptation research. NCCARF is a 
consortium led by Griffith University together with 
eight Australian universities and the Queensland 
Government. NCCARF is hosted by Griffith 
University at its Gold Coast campus. 

2.1.2 Establishment Phase:  
2008 to 2010

From its commencement in May 2008, NCCARF 
embarked on an ambitious work program to:
•	 establish climate change adaptation research 

programs addressing identified knowledge gaps
•	 improve collaboration between researchers and 

research end-users 
•	 ensure access for practitioners and decision-

makers to existing and emerging research about 
climate change adaptation.

In its Establishment Phase, NCCARF achieved a 
number of key outcomes (NCCARF 2010). The 
organisation:
•	 finalised National Climate Change Adaptation 

Research Plans (NARPs) for seven of eight 
nominated thematic areas (see Box 1), to identify 
critical gaps in the information available to 
decision-makers, and to set research priorities

•	 identified and initiated a NARP for a ninth 
thematic area for Australian Indigenous 
Communities

•	 developed Implementation Plans for each 
completed NARP that identified the scale 
of Australian research capacity and funding 
opportunities for that thematic area

•	 managed research calls for those NARPs 
that had been approved by the Australian 
Government to identify research projects that 
would best address the priorities identified by 
the NARPs

•	 established a program of synthesis and 
integrative research

•	 established eight Adaptation Research 
Networks, one for each of the nominated 
thematic areas

•	 established the NCCARF website, seminar series 
and quarterly newsletter, and ran symposia 
addressing the knowledge needs of practitioners

•	 engaged with key stakeholders and 
developed mechanisms to improve access to, 
comprehension of and use of climate change 
adaptation research

•	 organised and hosted (with the Commonwealth 
Scientific and Industrial Research Organisation 
[CSIRO]) the first International Climate Change 
Adaptation Conference.

2.1.3 Operational Phase: 2010 to 2013
The Department of Climate Change and Energy 
Efficiency (DCCEE) commissioned an operational 
review of NCCARF in 2010. The review was to focus 
on NCCARF’s national impact, quality of outputs, 
operational timeliness and value for money. 

The review found that:
•	 NCCARF’s purpose remained appropriate and 

realistic, albeit ambitious 
•	 NCCARF’s model was conceptually sound in 

most respects 
•	 NCCARF’s Networks and research planning 

coordination were valuable
•	 Australia was better placed to determine and 

implement sound climate change adaptation 
responses as a result of NCCARF’s work. 

www.nccarf.edu.au
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The review recommended, and DCCEE accepted, 
a model for the next phase of NCCARF that would 
expand NCCARF’s role and management capacity, 
extend its term, establish an advisory board and 
reduce day-to-day oversight by DCCEE. NCCARF’s 
Operational Phase Strategy 2010-2013 (NCCARF 
2011) set out five changes arising from the 
Operational Review:
1. A new governance structure headed by an 

NCCARF Board would be established, with 
DCCEE’s role becoming strategic rather than 
operational or regulatory.

2. The centre of gravity of NCCARF’s activities 
would be shifted to more effectively address the 
needs of end-users.

3. NCCARF’s internal capacity would be expanded 
with the addition of two deputy directors and 
other changes.

4. NCCARF’s active life was extended by 12 
months to June 2013.

5. NCCARF took on management of all research 
projects previously managed by DCCEE and all 
Adaptation Research Grants Program (ARGP) 
projects for themes other than Human Health 
and Marine Biodiversity and Resources. 

Progress towards NCCARF’s objectives and 
work programs in the Operational Phase was 
assessed through specification of milestones 
and deliverables in annual work plans, delivery of 
progress reports which evaluated progress against 
those benchmarks, and annual independent 
‘customer surveys’ of all stakeholders (Nielsen 
2011, 2012, 2013).

An independent evaluation of DCCEE’s National 
Climate Change Adaptation Program, including 
NCCARF, was undertaken in 2012. It found 
significant evidence that NCCARF’s activities 
boosted Australia’s capacity to develop information 
and knowledge required for sound and effective 
decision-making about climate change adaptation, 
and concluded that this knowledge responds 
directly to information gaps and priorities. The 
evaluation found that NCCARF had demonstrated 
a capacity to coordinate the research community, 
build adaptation research capacity and focus 
adaptation research effort.

2.1.4 Completion: June 30, 2013
By the time NCCARF’s Operational Phase finished 
in June 2013, NCCARF had completed all of its 
contracted milestones with the Commonwealth 
Government (as described elsewhere in this report). 
It had: 
•	 published reports from all research projects 

that it had commissioned and managed (72 
ARGP projects and 46 Synthesis and Integrative 
Research (SIR) projects)

•	 prepared NARPs for nine key themes, of which 
six had been updated

•	 held three major adaptation conferences
•	 supported and guided eight Adaptation 

Research Networks having about 5000 members 
in total, drawn from both the researcher and  
end-user communities

•	 held or supported many workshops and master 
classes throughout Australia

•	 produced policy briefs and information sheets on 
a range of key topics

•	 established and maintained a website 
and several social media platforms having 
considerable traffic. 

NCCARF also contributed to many climate change 
adaptation initiatives during the Operational Phase, 
including:
•	 the Fifth Assessment and Special Report 

on Managing the Risks of Extreme Events 
and Disasters to Advance Climate Change 
Adaptation (SREX) of the Intergovernmental 
Panel on Climate Change (IPCC), as well as 
other international climate change adaptation 
programs and activities

•	 three Australian Government inquiries: 
the Productivity Commission inquiry ‘Barriers 
to Effective Climate Change Adaptation’, the 
House of Representatives Standing Committee 
on Climate Change, Environment and the Arts 
Inquiry ‘Australia’s biodiversity in a changing 
climate’, and the Senate Environment and 
Communications References Committee Inquiry 
‘Recent trends in and preparedness for extreme 
weather events’.

www.nccarf.edu.au
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Box 1: NCCARF priority themes 

The following priority themes were the focus of the National Climate Change Adaptation Research Plans 
(NARPs) and the Adaptation Research Networks. 

Freshwater biodiversity and water resources:
the impacts of climate change on surface and groundwater, inland aquatic and semiaquatic ecosystems. 
The associated social and economic impacts of changing water regimes and adaptation strategies for 
managers and users. 

Marine biodiversity and resources: 
the biophysical impacts of climate change and the variability, on coastal, estuarine and marine 
ecosystems including fisheries. The social and economic impacts and adaptation strategies  
for industries and sectors that depend on the marine environment. 

Terrestrial biodiversity: 
the species and ecosystem level impacts of climate change, and the adaptive capacity of ecosystem 
and ecological communities and the implications for biodiversity management strategies. 

Primary industries: 
the impacts of climate change on horticulture, viticulture, livestock, cropping, intensive and extensive 
farming practices and forestry. The social and economic impacts of climate change on these industries 
and sector and region specific adaptation strategies. 

Settlements and infrastructure: 
the impacts of climate change on coastal settlements, public and private infrastructure including 
building and facility design and construction; urban water security; flooding and stormwater overflow. 
The social, economic and institutional implications of these impacts, and the implications for planning 
design and management. 

Indigenous communities: 
recognising that the impacts of climate change are already being felt by Indigenous communities, 
and that there are particular challenges and opportunities that climate change presents to Australian 
Indigenous communities. 

Human health: 
changes to the range and persistence of vector and food-borne diseases, the physical and mental 
health impacts of heat waves, and other extreme events and the social, economic and management 
implications of these impacts for the Australian health care system. 

Emergency management: 
the implications of changes in frequency and intensity of extreme weather events for disaster mitigation, 
preparedness, response and recovery and the strategies for building community and organisation 
resilience in the disaster and emergency management sectors. 

Social, economic and institutional dimensions of climate change: 
a cross cutting analysis of issues such as methods for understanding whole-of-economy trends for 
vulnerability to climate change. Understanding and developing adaptation strategies for vulnerable 
communities and the institutional challenges of adaptation to climate change.

www.nccarf.edu.au
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2.2 NCCARF governance 
and funding
2.2.1 Governance
In its Establishment Phase (2008-2010), NCCARF 
was governed through an Executive Group 
consisting of three members: the First Assistant 
Secretary from the Department of Climate Change, 
the Deputy Vice-Chancellor (Research) from  
Griffith University, and the NCCARF Director.  
The Operational Review in 2010 recommended  
that the Executive Group be replaced by a Board 
(see Box 2). This recommendation was accepted 
and in its Operational Phase (2010-2013) NCCARF 
was governed by a Board with an independent 
chair and nine members drawn from federal and 
state government, business and the community,  
as well as from NCCARF’s partnership. The 
NCCARF Director is an ex officio Board member.

The partners in the NCCARF consortium are 
represented through a Partner Advisory Group 
(PAG), meeting three times yearly and reporting  
to the Board at each of its meetings. 

2.2.2 Financial performance
The financial performance of NCCARF during  
its five-year term is summarised in Table 2.1.  
The grant from the Australian government, 
through the Department of Climate Change and 
its successor departments, to support NCCARF 
activities was for $47 million. In addition, NCCARF 
leveraged $1 million from the National Water 
Commission to support research in the area of 
Freshwater Biodiversity.

Not all the $48 million was managed by  
NCCARF itself:
•	 $3 million went to the National Health and 

Medical Research Council (NHMRC) as co-
funding for research projects in the ARGP on 
human health and adaptation

•	 $4 million went to the Fisheries Research and 
Development Corporation (FRDC) as co-funding 
for research projects in the ARGP on adaptation 
for marine biodiversity and resources

•	 $1 million was expended by the DCC on ARGP 
projects before management of the ARGP 
passed to NCCARF in 2010.

Further information on the $7 million used to 
leverage matching funds from FRDC and NHMRC 
is given in Section 5 (see Table 5.6). In addition, 
NCCARF partner institutions contributed $6.2 
million in cash and $15 million in-kind.  

This investment supported NCCARF and its 
activities as follows:
•	 The Adaptation Research Grants Program 

(ARGP): a $20 million program focused on 
delivering research in the nine thematic areas 
(see Box 1).

•	 The Synthesis and Integrative Research Grants 
Program (SIRP): a $6 million research program 
drawing on existing information relevant to key 
topics in climate change adaptation to address 
issues or research needs identified by end-users.

•	 Networks: $10 million provided to support eight 
Adaptation Research Networks.

•	 Core Operational Activities: $11 million 
to support the core activities of NCCARF 
(establishing research agenda, managing 
research grant programs and the Networks, as 
well as communication and outreach activities).

At the end of the five-year funding program 
NCCARF had a positive financial position. Cash 
contribution targets were achieved and in-kind 
contributions exceeded original budgets. Cash 
received from all sources was in excess of $47 
million and in-kind support was $16.5 million 
against a contractual commitment of $15.6 million. 
The additional in-kind support received from our 
partners significantly reduced the demand on  
cash expenditure.

Overall this is a good result for NCCARF and 
is due to sound finance management and the 
commitment of all our partners and the Board. 
Detailed audited financial statements and six-
monthly financial progress reports have been 
submitted to DIICCSRTE as part of the Funding 
Agreement contractual reporting requirements.

www.nccarf.edu.au
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Table 2.1: Summary financial information 
on NCCARF

Cash
($’000)

In Kind 
Support

($’000)

Total
($’000)

Income

Government funding 1 40,122 0 40,122

Partner Contributions and  
other cash Income

 7,508 16,511 24,019

Total Income 47,630 16,511 64,141

Expenditure

Core Activities including 
funding for the Adaptation 
Research Networks and the 
Synthesis and Integrative 
Research Program

26,752 14,548 41,300

Adaptation Research Grants 
Program (ARGP)

20,272 1,963 22,235

Total Expenditure 47,024 16,511 63,535

1 Note: Government funding includes $1 million provided by the 
National Water Commission for investment in the ARGP

Table 2.1 relates only to direct funding received by 
NCCARF in accordance with the Commonwealth 
Funding Agreement. This core funding was used 
to pursue additional opportunities to leverage 
further funding, research capacity and resources. 
Further information relating to additional financial 
leveraging support received by NCCARF through 
the Networks, partners and research community is 
provided in Section 5 (see, for example, Table 5.7). 

2.2.3 Strategy and Objectives
The NCCARF Strategy 2010-2013 identified 
four Objectives, to be delivered through fifteen 
Strategies (see Box 3). Each Objective has a set 
of Key Performance Indicators (KPIs) that together 
evaluate the extent to which the Objective was 
successfully achieved. 

Activities to achieve the Objectives were  
identified in Annual Operating Plans, which were 
endorsed by the NCCARF Board and approved 
by the Department of Climate Change and Energy 
Efficiency (DCCEE), later DIICCSRTE. Each 
Operating Plan contained milestones against 
which activity performance could be evaluated. 
All milestones were met, and in many instances 
surpassed, by the end of the Operational Phase  
of NCCARF. 
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Box 2: NCCARF Board membership and partnership

Board membership
Name Type of Member Tenure

Ian Carruthers Independent Board Chair 12/4/11 – 30/6/13

Jean Palutikof NCCARF Director 12/4/11 – 30/6/13

Harinder Sidhu DCC & DCCEE Representative 12/4/11 – 14/10/12

Benedikte Jensen DCCEE & DIICCSRTE Representative 15/10/12 – 30/6/13

Allan Jones Independent Board Member 12/4/11 – 30/6/13

Amanda McCluskey Independent Board Member 12/4/11 – 30/6/13

Stephanie Ziersch Independent Board Member 12/4/11 – 26/9/12

Christopher Lee Independent Board Member 27/9/12 – 30/6/13

Ned Pankhurst Griffith University Partner Board Member 12/4/11 – 30/6/13

Chris Cocklin James Cook University Partner Board Member 12/4/11 – 30/6/13

Jim Piper Macquarie University Partner Board Member 12/4/11 – 30/6/13

Greg Withers Queensland Government Partner Board Member 12/4/11 – 19/8/11

Yolande Yorke Queensland Government Partner Board Member 20/8/11 – 11/11/12

Fiona Rafter Queensland Government Partner Board Member 12/11/12 – 30/6/13

NCCARF Partnership:
Queensland Government

Griffith University

James Cook University

Macquarie University

Murdoch University

The University of Newcastle

Queensland University of Technology

University of Southern Queensland

University of the Sunshine Coast
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Box 3: Summary of objectives and strategies of NCCARF Strategy 2010–13

Objective 1:  Identify knowledge needs of end-users 
Strategy 1.1:  Identify and engage with end-users. 

Strategy 1.2:  Understand and articulate end-user climate change adaptation knowledge needs. 

Strategy 1.3:  Understand and articulate gaps in existing knowledge. 

Strategy 1.4:  Promote knowledge needs to potential funding organisations and researchers.

Objective 2:  Build and harness the capacity of the research and end-user 
community1

Strategy 2.1:  Build climate change adaptation research and end-user capacity. 

Strategy 2.2:  Build the best interdisciplinary and collaborative teams to undertake research in the 
NCCARF research programs. 

Strategy 2.3:  Pursue opportunities to leverage additional funding, capacity and other resources, 
building on the Australian Government investment in NCCARF. 

Objective 3: Generate the knowledge to meet end-user needs 
Strategy 3.1:  Identify research projects to be supported by NCCARF through the two research  

activity streams.

Strategy 3.2:  Initiate and manage research programs to address identified national research needs 
around the NCCARF priority themes. 

Strategy 3.3:  Initiate and manage research programs to address identified national research needs  
for synthesis and integrative research knowledge. 

Strategy 3.4:  Evaluate the contribution made by NCCARF research to national capacity, and re-visit 
understanding of knowledge gaps and research needs. 

Objective 4: Make knowledge available to end-users 
Strategy 4.1:  Identify effective approaches to the communication and delivery of climate change 

adaptation knowledge to end-users. 

Strategy 4.2:  Identify and address barriers to the effective communication of climate change 
adaptation knowledge. 

Strategy 4.3:  Collate, synthesise and communicate existing climate change adaptation knowledge.

Strategy 4.4:  Communicate and disseminate climate change adaptation research outputs.

1 In this document, researchers are defined as the community of knowledge generators, and end-users as the community of knowledge 
users. Typically, but with many exceptions, a knowledge generator will work in a research organisation (such as CSIRO)  
or a university, and an end-user will work in government, industry, business or community sectors.
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This report outlines the achievements of 
NCCARF over the first five years. It evaluates the 
appropriateness of the approaches taken to meet 
NCCARF Objectives (see Box 3), and the degree to 
which NCCARF has effectively met those Objectives. 

In essence, the Objectives were addressed through 
four areas of work, as follows:
•	 identifying knowledge needs
•	 commissioning of research and delivery of 

results
•	 NCCARF’s Adaptation Research Networks
•	 communication and capacity building.

The inter-relationships of these four work areas are 
shown in Figure 3.1.

In this Report, Section 4 describes the activities 
undertaken in these four work areas in order to 
achieve the NCCARF Objectives. It sets out how 
each work area relates to the Strategies, and hence 
to the Objectives. Then, Section 5 takes each 
Objective in turn, provides an indication of the 
activities taken to deliver on that Objective and its 
Strategies, and reports on NCCARF’s performance 
against its KPIs. Finally, Section 6 summarises 
NCCARF achievements, and provides independent 
assessments of NCCARF from three stakeholders. 
It considers the collective outcomes of NCCARF’s 
activities, and makes an evaluation of the extent to 
which NCCARF achieved its mission.

3 Structure of report

Figure 3.1: Inter-relationships of NCCARF activities and objectives.  
Source: NCCARF Strategy 2010-2013.

NCCARF Strategic Plan 2010-2013

Objective 1:
Identify knowledge 
needs of end-users

Objective 2:
Build and harness 
the capacity of the 
research and 
end-user community

Objective 3:
Generate the 
knowledge to meet 
end-user needs

Objective 4:
Make knowledge 
avilable to end-users

Objective 1
Strategies

Objective 2
Strategies

Objective 3
Strategies

Objective 4
Strategies

Key Activity 1:
Managing the 
Adaptation 
Research Networks

Research Activities

Key Activity 3: 
Synthesis and 
Integrative 
Research

Key Activity 4: 
Knowledge 
communication 
and adoption

Annual operating plans

Research Plans 
(NARPs)

Key Activity 2: 
Thematic 
Research

Thematic 
Research 
coordination
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4 NCCARF activities 
4.1 identifying knowledge needs

Making a 
difference

Information
 that decision 
makers need

What?

How?

When?

Research Planning Research Coordination

National Adaptation 
Research Planning

Implementation 
Plans

Research Calls

New 
Knowledge

Synthesis and Integrative Research

Solutions from existing and emerging research

Engagement with 
Stakeholders/Decision makers

Figure 4.1: Climate change adaptation research cycle.

4.1.1 Introduction
A key objective for NCCARF was to identify the 
information, knowledge and tools required by 
practitioners to make sound decisions about 
climate change adaptation. Achieving this 
objective would support NCCARF’s own research 
investments and also provide guidance for other 
research investors in Australia. This process was 
iterative, as new knowledge would help support 
adaptation decisions, and also help define further 
knowledge needs, as shown in Figure 4.1. 

As a first step, information, knowledge and 
tools for adaptation were categorised into: (a) 
new knowledge resulting from research and (b) 
information and knowledge products synthesised 
from published research. The former was managed 
through NCCARF’s Adaptation Research Grants 
Program (ARGP); the latter through NCCARF’s 
Synthesis and Integrative Research Program (SIRP). 

For each program, NCCARF performed three 
steps: (a) identifying critical information gaps and 
research priorities, (b) commissioning research 
projects to address the gaps and priorities, and 
(c) managing the research projects as part of an 
overall research portfolio to deliver the knowledge 
required by end-users.1

This section describes step (a): how NCCARF 
identified the key gaps and research priorities for 
the two programs. Section 4.2 describes steps (b) 
and (c): how NCCARF commissioned and managed 
research to address these gaps  
and priorities.

1 Where an end-user is defined simply as the person for whom 
NCCARF creates knowledge on climate change and climate  
change adaptation, and to whom NCCARF delivers that knowledge 
(see also Box 3).
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4.1.2 Adaptation Research  
Grants Program

4.1.2.1 Identifying critical information  
 gaps and research priorities 
A National Climate Change Adaptation Research 
Plan (NARP) was written for each of nine key 
sectors. The purpose of a NARP is to provide a 
national blueprint for research investment in climate 
change adaptation by research organisations and 
knowledge user stakeholders. The nine sectors are: 
1. Marine biodiversity and resources
2. Terrestrial biodiversity 
3. Freshwater biodiversity and resources 
4. Primary industries
5. Settlements and infrastructure
6. Human health  
7. Emergency management
8. Adaptation in Indigenous communities
9. Social, economic and institutional dimensions  

of adaptation.

Each NARP identified critical information gaps and 
priority research questions for the most urgent and 
important climate change adaptation issues for the 
relevant sector. Development of NARPs involved 
the active participation of both the research 
community and adaptation stakeholders, through 
several steps:
1. A writing team was formed from Australian 

research and end-user experts in the relevant 
sector and in climate change adaptation.

2. The writing team prepared and released a 
discussion paper that summarised available 
information, knowledge and tools about climate 
change adaptation, adaptation issues, and 
priority information gaps and research questions 
for the sector.

3. NCCARF and writing team members held a 
stakeholder workshop to build on the discussion 
paper and gain broader input to the priority 
research questions.

4. The writing team prepared a draft NARP and 
released it for stakeholder input.

5. On the basis of the input received from 
stakeholders, the writing team prepared a final 
NARP, which was approved by the Minister for 
Climate Change (2008 to 2010) or the NCCARF 
Board (2011 to 2013).

NCCARF provided secretariat support for each 
writing team.

NCCARF was originally contracted to support 
the preparation and delivery of eight NARPs, but 
identified the need for and value of a ninth NARP 
(and research stream) concerned with adaptation 
and Indigenous communities.

Key elements in the development of NARPs include:
• involvement of both research and end-user 

communities 
• input from a broad cross-section of stakeholders 

through both workshops and circulation of draft 
documents 

• a research gap analysis based on a set of 
objective criteria which took into account 
urgency and practicality, as well as the severity 
of the potential impact. 

4.1.2.2  Implementation plans 
Implementation plans are produced for each  
NARP to identify how Australia’s research 
investment opportunities and research effort can 
be directed towards the identified priority research 
questions (see below). Implementation plans have 
several purposes:
• To identify available research capacity for the 

priority research questions.
• To identify actual and potential investment 

options to support research into the priority 
questions for the sector.

• To identify mechanisms to promote collaboration 
between researchers and between researchers 
and end-users. 

National Climate Change Adaptation Research Plan 
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National Climate Change 
Adaptation Research Plan 

Terrestrial Biodiversity

Update 2013

U
p

d
at

e 
20

13

National Climate Change 

Adaptation Research Plan 

Primary Industries

Update 2013

U
p

d
at

e 
20

13

National Climate Change 
Adaptation Research Plan 

Settlements and Infrastructure
Update 2012U

p
d

at
e 

20
12

 National Climate Change  
 Adaptation Research Plan

Indigenous Communities

www.nccarf.edu.au


n
c

c
Arf Ac

TiviTies
SeC

tio
N

 4

12

www.nccarf.edu.au NCCARF 2008–2013: The first five years

4.1.2.3  Updating NARPs and    
 Implementation Plans
NARPs and Implementation Plans need to be 
revisited and updated on a regular basis to maintain 
their currency as a blueprint for national climate 
change adaptation research and knowledge 
development. NCCARF updated each NARP after 
two years, meaning that the six NARPs that had 
been completed earliest, and their associated 
implementation plans, were updated in this 
reporting phase (see Table 4.1). 

A stakeholder-driven process was used to ensure 
the priority research questions were relevant and 
up to date, and thus able to provide guidance for 
research investment over the following five years.
Updated priority research questions were identified, 
based on changes in:
•	 stakeholder information needs
•	 relevant research published
•	 areas of current research focus.

Table 4.1: Publication dates of NARPs and 
Implementation Plans, and their updates

Theme Date 
published

Date update 
published

Emergency Management 2010 2012

Human Health 2009 2012

Marine Biodiversity and 
Resources

2010 2012

Settlements and Infrastructure 2010 2012

Terrestrial Biodiversity 2011 2013

Primary Industries 2010 2013

Freshwater Biodiversity 2011 Not updated

Social, Economic and 
Institutional Dimensions

2011 Not updated

Indigenous Communities 2012 Not updated

4.1.2.4 Synthesis and Integrative  
 Research Program (SIRP)
The SIRP was established, scoped, supported 
and managed by NCCARF. The purpose of the 
SIRP was to deliver tailored reports and other 
products (such as decision-support tools) that 
could be directly applied to the needs of end-
users working in climate change adaptation. 
Therefore, the development of priority areas for 
this program was primarily determined through 
stakeholder involvement, collaboration and input. 

To define the priority research areas, NCCARF 
met and held workshops with broad groups 
of stakeholders, including end-users and 
practitioners, from all levels of government, 
business and non-governmental organisations. 
Through facilitated discussions, stakeholders 
nominated key decision challenges, information 
gaps and knowledge needs, leading to research 
areas being identified for the SIRP. Participants 
were encouraged to consult with their organisations 
and provide ongoing input to identify further 
research areas for the SIRP. 

The SIRP had three phases, each of which covered 
major adaptation issues as well as information 
and insight about more focussed topics. Phase 
One synthesised information about (a) historical 
experiences of extreme weather such as cyclones, 
floods or drought to develop insight about critical 
adaptation challenges, (b) the multiple factors 
affecting the vulnerability of forest ecosystems and 
industries, and (c) understanding adaptive capacity. 
Phase Two was mainly concerned with synthesising 
information about (a) limits to adaptation, and 
(b) coastal ecosystems, but also provided easily 
assimilated and applied information about climate 
impacts and post-disaster adaptation strategies. 
Phase Three addressed a wide range of end-
user-focused topics, including: planning for and 
recovery from floods, support for climate change 
decision-making in local government, management 
of uncertainty in climate change projections, 
food security under climate change, effective 
communication to decision-makers and costs  
of climate change impacts and adaptation.  
A major component of Phase Three was the 
delivery of integrated and synthesised climate 
change adaptation information for (and to) each 
state and territory.
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Three case studies of research projects and their 
reports are provided in this section of the report. 
These are:
•	 Case Study 1: Climate change adaptation 

strategies for Australian birds.
•	 Case Study 2: South East Coastal Adaptation 

(SECA): Coastal urban climate futures in SE 
Australia.

•	 Case Study 3: Analysis of damage to buildings 
following the 2010-11 Eastern Australia floods.

4.2.1 Adaptation Research  
Grants Program (ARGP)

4.2.1.1 Procurement 
As described in Section 4.1.2, research priorities 
for the ARGP were identified through the 
development of nine thematic National Climate 
Change Adaptation Research Plans (NARPs). 
Research to address these priorities for seven of the 
themes was commissioned by NCCARF through 
open calls and peer review of submitted proposals. 
The research portfolio of successful projects was 
then managed by NCCARF through to final report 
delivery. Research for the remaining two themes was 
commissioned and managed by the National Health 
and Medical Research Council (NHMRC) (for the 
Human Health theme) and by the Fisheries Research 
and Development Corporation (FRDC) (for the Marine 
Biodiversity and Resources theme) under agreements 
between those parties and the Department of 
Climate Change. Research for the Marine Biodiversity 
and Resources and Human Health themes is not 
discussed further in this section.

The research call and selection process is outlined 
in Figure 4.2, and involved two stages: (a) a short 
Expression of Interest (EOI) that briefly set out 
the objectives, methods and deliverables of the 
proposed research, the capacity of the team to 
undertake the research and the cost and then, 
for successful applications (b) a longer proposal 
that provided greater detail about all aspects 
of the proposed research activity. A Science 
Review Panel (SRP) was established for each 
theme to evaluate proposals at each stage. The 
composition of each SRP was designed to achieve 

certain outcomes: (a) consistency between panels 
(achieved through a certain level of common 
membership of people expert in climate change 
science), and (b) understanding of the relevant 
theme (achieved through including researchers 
and end-users expert in that area). Proposals 
were assessed against criteria, as follows: (a) the 
degree of focus on the priority research questions 
identified in the relevant NARP, (b) project design, 
challenge, innovation and feasibility, (c) the track 
record of the research team, (d) co-funding 
available for the project (other than the ARGP funds 
requested), (e) capacity building, especially of early 
career research scientists, (f) end-user relevance, 
and (g) value for money.

From 2008 to 2010, recommendations from science 
review panels were submitted to the Minister for 
Climate Change for approval. The Minister confirmed 
science review panel recommendations in most 
cases. From 2011 to 2012, recommendations 
from science review panels were submitted 
to the NCCARF Board for approval; SRP 
recommendations were endorsed in all cases. 

The resources of NCCARF Adaptation Research 
Networks (ARNs) were strongly engaged at all 
points in the project call and selection process. 
In particular, ARNs were asked to provide advice 
on developing research proposals, to identify 
key researchers and encourage them to submit 
proposals, and to support brokering of research 
consortia.

Seventy-two research projects were commissioned 
through this process; twelve were contracted 
and managed by the (then) Department of Climate 
Change (DCC) until the start of NCCARF’s 
Operational Phase in 2011. In the Operational Phase, 
NCCARF contracted sixty new projects and took 
over the twelve managed by the Department, giving 
a total of seventy-two ARGP projects managed. 
As noted earlier, ARGP-supported projects for the 
human health and marine biodiversity and resources 
themes were contracted and managed by the 
NHMRC and FRDC respectively. 

4.2 Commissioning and delivery 
of research
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4.2.1.2 Delivery 
Research project management by NCCARF was 
tailored to ensure that quality was maintained 
and that projects worked to ensure stakeholder 
engagement throughout the research cycle. It 
included:
•	 the preparation of an ‘End-user Engagement 

Plan’ as the first deliverable of each project
•	 preparation of reader-friendly summaries of 

research findings
•	 publication by NCCARF of full reports for 

each project, peer-reviewed by two scientific 
reviewers, and freely available to the public from 
the NCCARF website

•	 participation by research teams in annual 
meetings for each theme, to promote awareness 
of the other projects and to identify the potential 
for collaboration where beneficial

•	 stakeholder awareness activities, ranging from 
workshops to training days (for example, in 
the use of decision support tools), to promote 
awareness, understanding and uptake of 
research findings and products.

4.2.2 Synthesis and Integrative 
Research Program (SIRP)

4.2.2.1 Procurement
Phase one SIRP projects were carried out by 
NCCARF partner organisations. Topics were 
identified and agreed with the DCC, and partner 
organisations were asked to submit proposals. A 
small Stakeholder Advisory Group was formed, with 
representation from the DCC, partners and ARNs, to 
evaluate proposals and allocate funding.

For Phases two and three, SIR projects were 
awarded via open research calls and assessed by 
Science Review Panels, in a process broadly similar 
to that used for the ARGP, and as shown in Figure 
4.2. Because most SIRP research priorities were 
cross-cutting in nature, the role of the (thematic) 
ARNs was less clear, and ARNs were less actively 
involved than for the ARGP processes. 

Networks assist 
proposal 
preparation and 
consortia 
brokering

Call for 
expressions of 
interest against 
targeted priorities

Completion of 
NARP and 
Implementation 
Plan

Networks support 
preparation for 
Call by alerting 
researchers, 
forming proposal 
writing groups etc.

Networks assist, 
support and 
contribute to EOI 
preparation

EOIs submitted to 
Science Review 
Panel for 
evaluation

Successful 
submissions 
invited to submit 
full proposals

Full proposals 
submitted to 
Science Review 
Panel

Science Review 
Panel 
recommends 
successful 
projects to Board

Board decision
Minister to be 
given option to 
announce projects

NCCARF to 
manage contracts 
with successful 
applicants

Figure 4.2: The process to identify ARGP projects for funding.
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4.2.2.2 Visiting Fellows program
As part of the SIRP, NCCARF held calls for two 
Visiting Fellowships per year for the period  
2010-2013. The goal was to give the opportunity  
for adaptation researchers, primarily from overseas,  
to interact with the Australian adaptation community 
to exchange knowledge and experience. Visiting 
Fellows were expected to give a program of 
seminars, and were encouraged to write at least 
one paper for a peer-reviewed journal during their 
Fellowship, which would acknowledge the support 
of NCCARF. 

The NCCARF Visiting Fellows were: 
•	 Dr Nova Mieszkowska, Marine Biological 

Association of the UK
•	 Professor Declan Conway, University of East 

Anglia, UK
•	 Dr Jim Salinger, ex-NIWA, New Zealand
•	 Dr Meg Parsons, University of Melbourne,  

now University of Auckland 
•	 Dr Pauline Dube, University of Botswana
•	 Dr Wade Hadwen, Griffith University, Australia
•	 Professor Rob Glennon, University of Arizona, USA
•	 Dr Saleemul Huq, International Institute for 

Environment and Development, UK.
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research project case study 1: 
climate change adaptation  
strategies for Australian birds

Lead Institution: Charles Darwin University

Principal Investigator: Stephen T. Garnett 

Project aims
•	 To understand the vulnerability of all species and subspecies of birds that are resident in Australia  

or visit on migration to climate change.
•	 To develop tailored adaptation strategies for those species and subspecies of birds most at risk.

This includes 708 species of birds and 926 subspecies.

Impacts of climate change on Australian birds
Among terrestrial and inland water birds, exposure is likely to be greatest for those species and  
sub-species confined to Cape York Peninsula, the Wet Tropics, the Top End of the Northern Territory 
(particularly the Tiwi Islands), the central and southern arid zone, southern South Australia (particularly 
Kangaroo Island) and King Island. Some birds are vulnerable to effects of projected increases in 
bushfire intensity and frequency.

Many seabirds are potentially highly sensitive to climate change, particularly off eastern Australia, 
including around Norfolk and Lord Howe Islands, and around the Houtman Abrolhos in south-western 
Australia. Beach-nesting and saltmarsh birds are likely to be exposed to sea-level rise.

Adaptation strategies
The report concludes that by far the most important actions are to continue to manage the current 
stressors to birds including fire, feral herbivores and predators, weeds and fishing. A few bird groups 
threatened with extinction will require assistance to colonise new climate space. The total cost of 
management for climate change over a 50-year period, without imposing a future discount rate or 
calculating net present value, is estimated to be $945 million. 

Report: Garnett, S, Franklin, D, Ehmke, G, VanDerWal, J, Hodgson, L, Pavey, C, Reside, A, Welbergen, 
J, Butchart, S, Perkins, G, and Williams, S 2013, Climate change adaptation strategies for Australian 
birds, National Climate Change Adaptation Research Facility, Gold Coast, 109 pp.

Visit: http://www.nccarf.edu.au/publications/adaptation-strategies-australian-birds

www.nccarf.edu.au
http://www.nccarf.edu.au/publications/adaptation
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research project case study 2: 
secA: coastal urban climate  
futures in se Australia

Lead Institution: University of Canberra

Principal Investigator: Barbara Norman 

Project aims
•	 To explore coastal urban futures from a range of perspectives by studying a region with a range  

of coastal settlements and diverse coastal governance arrangements. 
•	 To extend the knowledge on climate change adaptation by applying an interdisciplinary approach  

to ‘coastal urban futures’ experiencing climate change. 

Impacts of climate change on coastal settlements
The combined consequences of climate change over the next 20 years and urban coastal settlement 
patterns suggest increasing risk to coastal communities including impacts on housing and 
infrastructure, water resources, natural resource management (including biodiversity), health and 
economic futures. The impact is likely to vary according to the size and nature of coastal settlement. 

Adaptation strategies
The adaptive capacity of coastal communities will differ according to scale, demography and other  
local characteristics.

Regional governance that enables implementation of a shared vision will be a hallmark of what an 
adapted climate community will look like in 2030. An evidence-based shared vision that can take a 
long-term view and allow for local interpretation and circumstance will provide the framework 
for appropriate local decision-making. Adaptation actions in coastal communities will require the 
cooperation and agreement from all levels of government who own and manage infrastructure and 
services in the coastal environment.

Report: Norman, B, Steffen, W, Webb, R, Capon, A, Maher, W, Woodroffe, C, Rogers, K, Tanton,  
R, Vidyattama, Y, Lavis, J, Sinclair, H & Weir, B 2012, South East Coastal Adaptation (SECA):  
Coastal urban climate futures in SE Australia from Wollongong to Lakes Entrance, National Climate 
Change Adaptation Research Facility, Gold Coast, 130 pp.

Visit: http://www.nccarf.edu.au/publications/SECA-Coastal-urban-climate-SE-Australia

www.nccarf.edu.au
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research project case study 3: 
Analysis of building damage  
following the 2010-11 floods

Lead Institution: Risk Frontiers, Macquarie University

Principal Investigator: Mathew Mason 

Project aims
•	 To report the number of flood-damaged properties/homes in Queensland and Victoria. 
•	 To outline the multiple ways floodwaters can damage buildings and the approaches to mitigate  

these damages.
•	 To collate and analyse flood-damage data collected by multiple agencies in order to develop damage 

and fragility functions for different building types. 
•	 To review building controls in Queensland and Victoria. 

Impacts of floods on properties
The Queensland cities of Brisbane and Ipswich were the worst affected by the floods. Flash flooding 
was a problem in a number of councils. In all, more than 28,000 properties were inundated in 
Queensland and around 2500 buildings affected in Victoria. 

The type of damage differed depending on the nature of the flood (duration, depth etc.) and how it 
affected the building, for example, the different pressure forces. Flood actions affected each building 
differently depending on its elevation, structural shape, building materials, water transferability, and 
surrounding structures and terrain. 

Adaptation recommendations
Recommendations included (for a full list please go to the report):
•	 Continue to develop accurate flood maps to identify expected flood levels and characteristics 

including depth, flow velocity, rate of rise, and origin. 
•	 Consider introducing independent flood assessment bodies in all states to assess development 

proposals with respect to flood risk. 
•	 Set minimum freeboard restriction of at least 300 mm to ensure habitable floor levels, taking into 

account uncertainties in flood depth predictions. 
•	 Include storm surge and coastal wave areas in the Building Codes of Australia. 

Report: Mason, MS, Phillips, E, Okada, T & O’Brien, J 2013, Analysis of damage to buildings  
following the 2010–11 Eastern Australia floods, National Climate Change Adaptation Research Facility,  
Gold Coast, 96 pp. 

Visit: http://www.nccarf.edu.au/publications/building-damage-following-2010-11-floods

www.nccarf.edu.au
http://www.nccarf.edu.au/publications/building
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Terrestrial Biodiversity
James Cook University

Water Resources and Freshwater 
Biodiversity, Griffith University

Settlements and Infrastructure
University of NSW

Human Health
Australian National University

Primary Industries
University of Melbourne

Social, Economic and Institutional 
Dimensions, University of Melbourne

Emergency Management
RMIT University

Marine Biodiversity and Resources
University of Tasmania

The role of the Networks was initially, as the 
name suggests, to grow capacity in the research 
community to carry out adaptation-related 
research. A further, and finally dominant, role 
was added in response to the findings of the 
Operational Review in 2010, and was to enable 
and empower decision-makers to use the outputs 
of that research by raising their awareness of the 
challenge of climate change and of the necessity 
for action to address the challenge. Over time, 
therefore, the balance shifted away from a focus 
on researchers and towards an emphasis on the 
capacity and knowledge needs of decision-makers. 

Through the work of the Networks, a broad, varied 
and theme-specific body of work was carried out in 
parallel and often together with the activities of the 
NCCARF headquarters. Each Network was a large, 
inclusive and diverse community of researchers, 
practitioners and decision-makers from universities, 
government, the private sector and civil society, 
coordinated around a priority theme and hosted by 
research institutions around Australia. 

The Networks made a unique contribution to both 
research and decision-making for adaptation 
in Australia and internationally. The Networks 
have significantly broadened the outreach and 
communication activities of NCCARF, have fostered 
Early Career Researchers (ECRs) in adaptation, 
have raised the profile of adaptation research and 
broadened stakeholder engagement in adaptation 
research and activities.

4.3.1 The formation and operation  
of the Networks

NCCARF established eight Adaptation Research 
Networks around its priority themes (listed in  
Box 1 – note that the Indigenous Communities 
theme forms a sub-network within the Social, 
Economic and Institutional Dimensions Network). 
Each Network host was selected through a 
competitive bidding process held in 2008 through  
a call for proposals from research institutions. 

4.3 the Adaptation Research 
Networks

Figure 4.3: Locations of Networks and their associated Nodes  
highlighting the extent of NCCARF Network activities across Australia.

www.nccarf.edu.au
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Applicants were selected on the basis of:
•	 the skills and capacity of the hosting institution 

and convenor 
•	 their ability and willingness to engage key 

researchers and organisations in the network
•	 their ability to encourage the integration of 

different disciplines and institutions
•	 alignment to one of the NCCARF key priority 

themes (see Box 1)
•	 co-funding contribution
•	 value for money. 

The objectives of the eight Adaptation Research 
Networks, as set out in the Call document, were to:
•	 promote and facilitate open exchange of 

information and sharing of resources
•	 contribute to the synthesis of existing and 

emerging research
•	 contribute to the development and 

implementation of the NARPs
•	 build research capacity.

Improved stakeholder engagement was added  
by NCCARF after the 2010 Operational Review.
The locations of Network headquarters are shown 
in Figure 4.3. The Networks commenced activities 
in 2009.

The Networks were funded with $10 million over 
four years from NCCARF. In addition, the Networks 
leveraged over 70% of their resources, on average, 
in cash and in-kind contributions. Almost one 
quarter of the Networks’ cash income was through 
direct contributions by hosting institutions and  
their affiliates. 

Although the Networks had a common purpose, 
and sought to fulfil a set of agreed roles, they 
differed substantially in their focus, approach, 
funding, structure, and management and 
governance arrangements. Networks had the 
flexibility to develop their own set of activities 
and individual work programs, which encouraged 
innovation and allowed Networks to tailor activities 
that were best suited to their particular sector. 
Each Network was headed by a convenor, usually 
a senior academic in the relevant sector, and 
managed on a day-to-day basis by a coordinator. 
Each Network offered free membership and 
worked actively to attract a broad representation of 
stakeholders. While all Networks were hosted by a 
principal institution, all made arrangements  
to ensure that their networking activities spread 

throughout Australia. To enable this geographical 
spread, some of the Networks established 
sub-themes or nodes coordinated from other 
institutions. For example, Australian Climate 
Change Adaptation Research Network for 
Settlements and Infrastructure (ACCARNSI) had 
four nodes: Coastal Settlements based at Griffith 
University, Gold Coast; Urban Planning, Transport 
and Inclusion at University of South Australia and 
Adelaide University; Built Environment, Innovation 
and Institutional Reform at University of New South 
Wales (UNSW); and Infrastructure at UNSW. 

Networks combined membership has grown 
from about 1500 in June 2009 to over 5200 by 
June 2013. Although the Networks were originally 
designed to connect the research community in 
Australia, by the end of five years of operation 
more than 53% of the membership did not 
identify specifically as researchers and this 
majority included policy makers, government 
representatives, private industry, practitioners and 
community members. Each Network developed 
its own unique program of activities designed 
to effectively target their stakeholders and 
membership. Key highlights are summarised in 
Box 4. The Marine Biodiversity Research Network 
is notable for having achieved the broadest, 
most well-rounded program of activities and 
engagement, with strong industry links, newsletters 
and factsheets, seminars, and a very successful 
early career researcher program.

Network covenors’ meeting Brisbane, February 2009

www.nccarf.edu.au
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Box 4: Snapshots of the Adaptation Research Networks

Emergency Management Network (EM)
Hosted by: RMIT University
Convened by: Professor John Handmer

Funding: $765,500 over 4 years

Membership: 398

Website: http://emergencymanagement.org.au/

Objectives: To foster information exchange and to support and undertake research to inform the way the 
emergency management sector responds to climate change. To be active across prevention, preparedness, 
response and recovery activities and organisations with consideration of all climatic hazards. 

Key Activities: Strong end-user focus and interaction, running several workshops with professional 
organisations and industry bodies.

Human Health Network (HH)
Hosted by: Australian National University

Convened by: Professor Tony Capon/ Professor Liz Hanna

Funding: $872,700 over 4 years

Membership: 293

Website: http://climatehealthresearch.org/

Objectives: To improve knowledge about climate change adaptation and human health to enable decision-
making by government, industry and communities; to foster interdisciplinary research, build capacity, and 
facilitate collaboration between all stakeholders; to communicate research findings broadly. 

Key activities: Science-writing workshops for early career researchers and students;  
building health sector knowledge through a set of discussion papers; special issues of the journals  
“Asia-Pacific Journal of Public-Health” and “Health Promotion Journal of Australia”.

Marine Biodiversity and Resources Network (MBR)
Hosted by: University of Tasmania

Convened by: Associate Professor Neil Holbrook

Funding: $1,470,500 over 4 years

Membership: 797

Website: http://arnmbr.org/

Objectives: Delivering its mission to build adaptive capacity and adaptive response strategies for the 
effective management of marine biodiversity and natural marine resources under climate change. 

Key activities: Running a series of state and territory focused strategy meetings, the National Marine 
Climate Change Adaptation Graduate Schools, and public forums; development of the Oyster Project; 
supporting and contributing to the Marine Climate Change Impacts and Adaptation Report Card; 
preparation of a number of toolkits (Community Based Participatory Research Toolkit, Markets Toolkit  
and a Diagnostics User Guide).

Primary Industries Adaptation Research Network (PIARN)
Hosted by: University of Melbourne

Convened by: Professor Snow Barlow

Funding: $1,068,800 over 4 years

Membership: 563

Website: http://piarn.org.au/

Objectives: Seek to establish an enlightened adaptation research philosophy and ethos in the Australian 
Primary Industries Research community. 

Key activities: Establishment and delivery of two Master Classes on adaptation, hosting of nine interactive, 
online Webinars on key topics; establishment of an acknowledged group of leaders on research issues 
related to adaptation.

www.nccarf.edu.au
http://emergencymanagement.org.au
http://climatehealthresearch.org
http://arnmbr.org
http://piarn.org.au
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Social, Economic and Institutional Dimensions Network (SEID)
Hosted by: University of Melbourne

Convened by: Professor Jon Barnett

Funding: $1,367,300 over 4 years

Membership: 611

Website: http://www.nccarf.edu.au/social-economic-and-institutional-dimensions/

Objectives: Driving thinking across sectors and disciplines in the complex social, economic and 
institutional dimensions of climate adaptation. Assisting decision-makers to develop more effective 
adaptation measures.

Key activities: Ran a series of national workshops to further the knowledge and networks of researchers 
and decision-makers; established and ran the early career development Adaptation College; provided 
funding for ECR travel grants, Indigenous and community travel grants and Adaptation Leadership Awards.

Settlements and Infrastructure Network (ACCARNSI)
Hosted by: University of New South Wales

Convened by: Associate Professor Ron Cox

Funding: $1,645,500 over 4 years

Membership: over 250

Website: http://www.nccarf.edu.au/settlements-infrastructure/

Objectives: Initiating and developing effective strategies to respond to climate change through 
mitigation and adaptation implementation. Bringing together researchers and stakeholders with  
an interest in climate change adaptation for coastal settlements, public and private infrastructure,  
the built environment and urban regional planning. 

Key activities: An extensive series of discussion papers addressing all aspects of the sector, a Research 
Nurture Program and annual early career workshops; nationwide bench marking survey of households.

Terrestrial Biodiversity Network (TB)
Hosted by: James Cook University

Convened by: Professor Stephen Williams and Professor Lesley Hughes (Macquarie University)

Funding: $1,469,500 over 4 years

Membership: 1032

Website: http://nccarf.jcu.edu.au/terrestrialbiodiversity/

Objectives: Developing explicit and practical strategies that increase the resilience of terrestrial 
ecosystems and maximise their adaptive potential under climate change. Collating knowledge, 
coordinating expertise and synthesising these inputs into recommendations and frameworks that will 
guide the way forward for Australia to adapt to global climate change. 

Key activities: Launch of the inaugural Terrestrial Biodiversity Report Card 
(terrestrialclimatechange.org.au); a series of capacity-building workshops on terrestrial adaptation 
management; Roadshows across Australia to engage stakeholders; development of Information Sheets.

Water Resources and Freshwater Biodiversity Network (FWB)
Hosted by: Griffith University

Convened by: Professor Stuart Bunn

Funding: $1,454,500 over 4 years

Membership: 826

Website: http://www.nccarf.edu.au/water/

Objectives: Bringing together Australia’s top water scientists and managers with interests and skills in 
water resources, freshwater biodiversity and climate change. Synthesising relevant knowledge to give 
Australian water and biodiversity managers the best chance of coping with a difficult climate future. 

Key activities: Ten synthesis workshops bringing together groups of Australian and international 
experts to discuss key topics of relevance to adaptation and to produce a report of findings; regional 
node-based workshops.

www.nccarf.edu.au
http://www.nccarf.edu.au/social
http://www.nccarf.edu.au/settlements
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4.3.2 Impact of the Networks

4.3.2.1 Impact on early career development
All Networks engaged strongly in capacity-building 
activities targeted at early career researchers and 
practitioners (see Box 5). 

As an example, the Adaptation College of the 
Social, Economic and Institutional Dimensions 
Network (SEID) was a group of twenty early career 
professionals from across Australia working in 
research, government, and civil society, and 
selected at the outset of the Network through a 
competitive process. They met annually for one 
week for debate and discussion focussed on a 
single topic e.g. in April 2013, the college met in 
Fiji to explore and discuss cultural and economic 
impacts of adaptation and adaptation policies, and 
saw firsthand efforts in adaptation. The College 
sought to build a community of future leaders in 
adaptation and to foster a lasting network.

The Networks actively supported graduate students 
through workshops, and programs of small grants 
for travel and research. Collectively the Networks 
sponsored over two hundred scholarships, top-up 
grants and travel bursaries in support of students 
and ECRs. 

4.3.2.2 Impact on research
The Networks supported NCCARF in its research 
management activities, including through 
contribution to writing of the NARPs and their 
updates, and to the associated consultation 
processes. Utilising their widespread membership, 
the Networks effectively circulated funding calls for 
Research Programs; they encouraged researchers 
and stakeholders to apply for grants; they brokered 
consortia to bid for grants. They hosted information 
sessions for prospective funding applicants to 
encourage strong, collaborative proposals. 

The Networks prepared discussion papers and 
synthesis papers. Research articles, especially 
review papers, were published in peer-reviewed 
journals or less formal channels such as Network 
web sites. The Human Heath and Marine 
Biodiversity and Resources Networks edited 
special journal issues (Heath Promotion Journal  
of Australia, Asia-Pacific Journal of Public Health 
and Reviews in Fish Biology and Fisheries 
respectively). A large number of individual research 
papers from all Networks were published, including 
in the high ranking journals Nature Climate Change 
and Science. 

Many Networks assembled web-based annotated 
bibliographies related to adaptation. The Terrestrial 
Biodiversity Network made available to its 
membership information on a ground-breaking 
spatial and ecological meta-database currently 
being developed within Australia.

Members of the SEID Network Adaptation College met with local village committees undertaking adaptation in Fiji, March 2013

www.nccarf.edu.au
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Box 5: Summary of early career capacity development by the 
Adaptation Research Networks 

SEID Network Adaptation College: 
Held annually for five years with 20 early career professionals from across Australia. Themes included 
Vulnerability and Adaptation, Adaptive Management and Policy, Legal Frameworks, and Cultural 
and Economic Impacts of Adaptation. In addition the College secured a meeting with the Minister, 
Department of Climate Change and Energy Efficiency.

ACCARNSI Early Career Researcher Workshops/Forums:
Held twice yearly with up to 30 participants, open to all early career researchers on a first-come 
first-served basis. They provided an opportunity to network, support and exchange ideas with fellow 
researchers in other Australian institutions and facilities. Abstracts and presentations were distributed 
among participants.

Marine Graduate School: 
The Marine Biodiversity and Resources Adaptation Research Network ran two intensive two-day 
graduate schools. 

Primary Industries Masterclass: 
PIARN brought together early and mid-career researchers with producers at the coal-face of  
adaptation to explore how research, policies and new knowledge could help the sector manage  
climate change risks and opportunities.

Freshwater Biodiversity Masterclass: 
This was a technical masterclass run by the Water Resources and Freshwater Biodiversity Network, 
covering topics such as climate projections and water scenarios; modeling climate change impacts 
on freshwater species; Bayesian networks for impacts modeling; science to policy; and science 
communication. 

Human Health Writing Workshops: 
The Human Health Network held two scientific writing workshops for post-graduate students and  
early career researchers.

Students taking part in the Marine Graduate School led by Neil Holbrook

www.nccarf.edu.au
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Networks were active in promoting research and 
funding opportunities, and facilitating funding 
applications among members. For example, 
the Primary Industries Network assisted in 
development of collaborative research applications 
to the Department of Agriculture, Fisheries and 
Forestry (DAFF) Carbon Farming Futures Research 
Call, and the Human Health Network promoted the 
NHMRC Better Health Program.

4.3.2.3 Impact on collaboration 
 and interdisciplinarity
Cross-Network communication was facilitated 
directly by NCCARF through twice yearly meetings 
of Network Convenors and Coordinators. Between-
Network collaborations became increasingly 
important through the lifetime of the Networks, 
as the necessity for cross-sectoral interactions 
to ensure effective adaptation became clear. 
As examples, the SEID and EM Networks 
developed a cross-network workshop on Legal 
and Institutional Dimensions of Adaptation and 
Extreme Event Management; and the Settlements 
and Infrastructure, Terrestrial Biodiversity, Water 
Resources and Freshwater Biodiversity, and Marine 
Resources Networks held two cross network 
workshops to consider the scenarios under which 
various engineering options should be used to 
effectively protect estuarine settlements whilst 
simultaneously minimising ecological impacts and 
maintaining ecosystem function.

Visiting researchers and travel exchanges allowed 
the Networks to develop and foster international 
links (e.g. Nick Macgregor from Natural England 
to the Terrestrial Biodiversity Network; Sotiris 
Vardoulakis from the United Kingdom Health 
Protection Network to the Human Health Network). 
The opportunities presented by experts visiting 
Australia for other purposes were maximised, 
for example the Emergency Management 
Network organised a workshop for practitioners 
with participants from an international meeting 
organised by the IPCC to prepare the Special 
Report on Extremes (SREX). 

The Networks were well represented at national 
and international meetings, including as plenary 
and parallel session speakers, through session 
sponsorship, symposium sponsorship and 
having exhibition stands. Finally, collaborations 
were fostered between Networks and external 
organisations or member organisations.  

For example ACCARNSI provided in-kind support 
to Sydney Coastal Council Group for three 
Catchment Action Plan projects, and the Water 
Resources and Freshwater Biodiversity Network 
collaborated with the Murray Darling Basin 
Authority (MDBA) to look for opportunities to 
coordinate adaptation work across the basin.

4.3.2.4 Impact on end-user 
communication and engagement
The Networks engaged at various levels with 
stakeholders including:
•	 With the general public, for example the Marine 

Biodiversity and Resources Network organised 
a public seminar in Hobart with international 
speakers from a Tasmania-based IPCC Lead 
Author meeting for the Fifth Assessment, which 
attracted over 300 attendees.

•	 With practitioners and end-users, for example, 
the National Climate Change Adaptation 
Workshop for Professionals held by the Marine 
Biodiversity and Resources Network and the 
Building Resilient Communities workshop 
supported by the Emergency Management 
Network.

•	 In policy development and guidance. The SEID 
Network and ACCARNSI made submissions to 
the Productivity Commission Inquiry into Barriers 
to Climate Change Adaptation. The Marine 
Biodiversity and Resources Network partnered 
with CSIRO and FRDC to produce the Marine 
Report Card in 2009 and an update in 2012. 
The Terrestrial Biodiversity Report Card was an 
initiative of the Terrestrial Biodiversity Network 
and represents a first attempt at summarising 
current knowledge of climate change impacts 
on terrestrial and freshwater ecosystems and 
identifies potential adaptation responses and 
knowledge gaps in Australia.

NCCARF coordinated meetings between Network 
Convenors and Coordinators and representatives 
from NCCARF’s Forum for interaction between 
NCCARF, States and Territories (FORNSAT)  
(see Section 4.4.1.1 for a description of FORNSAT).
Across all Networks, 89 newsletters and 33 
information sheets were produced between 2009 
and 2013, and over 70 workshops were conducted. 

www.nccarf.edu.au
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4.4 Communication and 
stakeholder capacity building
A critical part of NCCARF’s activities was 
communication to deliver adaptation knowledge 
with the goal of building capacity to adapt amongst 
the decision-making and practitioner communities. 
As noted in Section 4.3, the Adaptation Research 
Networks were a crucial component of NCCARF’s 
knowledge delivery and capacity building activities. 
In this section, we highlight the activities undertaken 
by the NCCARF headquarters in this arena. 

Our approach to communication and capacity 
building was informed by an end-user analysis, 
an evaluation of channels by which knowledge 
and information products were accessed and 
used, best practice examples and case studies of 
knowledge communication, and direct feedback 
from priority end-user groups. We made knowledge 
available to end-users in a systematic and targeted 
way, with a focus on providing the right information 
to the right people at the right time, in the most 
effective way. To this end, NCCARF sought and 
received guidance on communication activity 
from groups such as the NCCARF Board, the 
NCCARF Partner Advisory Group, and the Forum 
for Interaction between NCCARF, States and 
Territories (FORNSAT). NCCARF contributed to 
the international community through our innovative 
conference programs and information exchange 
with peak bodies including the Intergovernmental 
Panel on Climate Change (IPCC), United Nations 
Environment Program (UNEP) and the United 
Kingdom Climate Impacts Program (UKCIP). 

4.4.1 Stakeholder engagement 
NCCARF identified a number of sectors with critical 
information needs to bring climate adaptation 
into policy development and implementation, 
and business planning. NCCARF addressed 
these stakeholders with tailored products and 
approaches to engage with state government, local 
government and business and industry. 

4.4.1.1 State government engagement
NCCARF built a strong working relationship with 
representatives from each state and territory. We 
needed to liaise regularly with these important 
stakeholders to understand their research needs, 
to disseminate results from research, and to 
involve them in the many and diverse activities of 
the Facility. To address this need for engagement, 
NCCARF established FORNSAT as a mechanism 
for all Australian state and territory governments to 
interact with the Facility, and also with each other, 
to progress climate change adaptation research 
and activity in Australia. Each state and territory 
was invited to nominate a representative to sit 
on the Forum. FORNSAT met four times a year, 
and with the NCCARF Network Convenors and 
Coordinators once a year. 

FORNSAT was highly supportive of all NCCARF 
activities. Members participated in all aspects of 
NARP development, sat on Science Review Panels 
for all of NCCARF’s research calls, publicised calls 
for research proposals, and reviewed reports in the 
SIR Program. They were involved in organising and 
facilitating NCCARF seminars, workshops and events, 
and were a guiding light in the successful development 
of NCCARF’s series of Policy Guidance Briefs.

4.4.1.2 Local government engagement
The very great diversity of local government 
entities in Australia meant that our engagement 
with local governments was slower to get off the 
ground. However, much of the ‘coal-face’ activity 
in adaptation in Australia takes place at the local 
government level, making it imperative for NCCARF 
to develop strong links into this community. 

It became clear that none of the traditional 
mechanisms such as workshops, seminars and 
representative committees could reach effectively 
across the great diversity of local governments.  
Our primary mode of engagement was therefore 
through an online mechanism, the Local Government 
Portal (www.localgov.nccarf.gov.au). This portal 
carries good practice examples of adaptation, 
snapshots of relevant NCCARF research and news 
and views on adaptation in Australia.

www.nccarf.edu.au
www.localgov.nccarf.gov.au
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We engaged with local government through the 
Australian Local Government Association (ALGA) 
and associated state and territory associations, the 
Australian Centre of Excellence for Local Government 
(ACELG), and through the Seachange Taskforce. 
NCCARF exhibited and made presentations 
at annual conferences and promoted climate 
adaptation research activities and products through 
these organisations. We invited local government 
speakers to give plenary presentations at our annual 
conferences. 

On completion of our research portfolio, we 
brought key local government representatives 
together for a workshop to publicise relevant 
research products. We produced a Policy Guidance 
Brief on Challenges of adaptation for local 
governments and a second, on Building resilient 
coastal communities and ecosystems focussed 
strongly on the needs of local government for policy 
frameworks to support action to address the risks 
of sea-level rise. 

4.4.1.3 Business and Industry engagement
We increased our private sector reach considerably 
in the last two years. The funding of a number of 
research projects relevant to this sector initiated 
increased engagement with specific business and 
industries. NCCARF also facilitated significant one-
on-one engagement and a number of boardroom 
meetings, lunchtime meetings, forums, seminars 
and a dedicated business briefing breakfast during 
the NCCARF 2013 conference. 

We established an online Business Portal  
(www.nccarf.edu.au/business) to ensure that 
tailored information and relevant research could be 
provided directly to business stakeholders.
NCCARF developed strong links and engagement 
with industry representative groups such as the 
Infrastructure Sustainability Council of Australia, 
the Investor Group on Climate Change and the 
Australian Sustainable Built Environment Council. 
The Chief Executive Officer of the Investor Group 
on Climate Change, Nathan Fabian, has stated:

“Business is largely still working out what it 
knows and what it doesn’t know about the 
physical impacts of climate change and to us. 
NCCARF has played an important interpretive 
role between the science of climate change  
and its impacts on regions and resources and  
in some cases the assets that we invest in,  
so there is still an important role to be played.” 
(Australian Broadcasting Corporation  
26 February 2013).

2013 Climate Adaptation Champion, Brian Foster  
receives his award

www.nccarf.edu.au
www.nccarf.edu.au/business
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4.4.1.4 NCCARF’s Climate Adaptation   
 Champions
As part of its stakeholder engagement,  
NCCARF launched the annual Climate Adaptation 
Champions Awards in 2011 to highlight the 
achievements of people taking concrete steps 
to change behaviour, techniques, businesses 
practices and policies to adapt to an uncertain 
future. We looked for people, businesses and 
organisations who are champions of practical and 
innovative ways to adapt to climate change.  
Full details are available on the NCCARF website. 

The 2013 winners were:
•	 Business: Sydney Water for incorporating 

climate risks into their long term planning to 
deliver water to more than 4 million people 
annually.

•	 Community: Green Cross for the Harden Up 
Program providing innovative online resources to 
assist Queenslanders to prepare for and manage 
severe weather events.

•	 Government: South Australia State Government 
and South Australia Local Government 
Association for their partnership in the South 
Australia Climate Adaptation program which has 
shown long term commitment to enact climate 
adaptation policies for South Australia.

•	 Individual: Brian Foster for his continued service 
to Natural Resource Management (NRM) groups 
and farm communities on the Eyre Peninsula.

4.4.1.5 NCCARF Adaptation Action Stories 
To increase stakeholder engagement with the 
challenge of adaptation, NCCARF produced a 
collection of seven success stories of actions and 

achievements by organisations working to adapt 
their sector. These ‘Adaptation in Action’ stories, 
available on the website, are:
•	 Effective adaptation policy making:  

A case study from the Eyre Peninsula
•	 Benefit or burden? How to leave a positive 

legacy in local climate change adaptation –  
City of Mandurah

•	 Look, listen and feel the country:  
Learning adaptive management with traditional 
owners – Kakadu

•	 Small in size yet big reasons to adapt –  
how Tasmania translates climate change science 
into adaptive decision-making

•	 Lake Macquarie City Council’s planned response 
to sea-level rise

•	 Resilience to inland flooding: Queensland flood 
risk management framework

•	 Grantham relocation: responding to the 2011 
Queensland floods.

4.4.2 NCCARF knowledge products 
NCCARF produced tailored print and online 
products designed to reach a wide range of 
stakeholders. A high priority was to assist end-
users to access the information most relevant to 
their needs. Some examples of how we achieved 
this goal are given below.

4.4.2.1 Research reports
NCCARF research programs have produced some 
148 peer-reviewed final reports (see Appendix 1). 
These reports are all published on the NCCARF 
website as well as on the Australia Policy Online 
website. They will appear on the Terra Nova web-
based repository for adaptation knowledge. They 
are registered with the National Library of Australia 
and the State Library of Queensland.

4.4.2.2 Research Portfolio Factsheets
It is not sufficient to simply place the research 
reports on the website and hope that stakeholders 
will find them. There need to be mechanisms to 
alert people to what is relevant to their knowledge 
needs, and to make sure that the necessary 
knowledge is readily accessible. Apart from 
conference presentations, seminars and workshops 
to publicise research outputs, NCCARF produced a 
number of summary publications.

Pathways to climate adapted and 
healthy low income housing
Final Report
 

Guy Barnett, Matt Beaty, Dong Chen, Stephen McFallan, 
Jacqui Meyers, Minh Nguyen, Zhengen Ren, 
Anneliese Spinks, and Xiaoming Wang

Urban food security, urban resilience 
and climate change

Paul Burton, Kristen Lyons, Carol Richards,  
Marco Amati, Nicholas Rose, Lotus Desfours, 
Victor Pires, Rochelle Barclay

Synthesis and Integrative Research
Final report

Final Report
 

Leon Barmuta, Peter Davies, Anne Watson, Michael Lacey, 
Bryce Graham, Martin Read, Steven Carter,
and Danielle Warfe

Joining the dots: Integrating climate and hydrological 
projections with freshwater ecosystem values to develop 
adaptation options for conserving freshwater biodiversity

 
 

Robert Farquharson, Amir Abadi, John Finlayson, Thiagarajah Ramilan, 

De Li Lui, Muhuddin Anwar, Steve Clark, Susan Robertson, 

Daniel Mendham, Quenten Thomas and John McGrath

Everfarm 

® − Climate adapted 

perennial-based farming systems for dryland 

agriculture in southern Australia

Final Report

Climate change adaptation  
in the boardroom

Gareth Johnston, Donovan Burton  
and Mark Baker-Jones 

Synthesis and Integrative Research
Final report

www.nccarf.edu.au
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Research Portfolio Factsheets cut across the 
thematic boundaries of NCCARF’s research 
programs to highlight collections of projects that 
address key topics, or geographical regions, 
relevant to the sectoral or place-based interests 
of decision-makers. These two- or four-page 
summaries listed relevant projects, provided a brief 
summary, and identified where to go for further 
information.

One Research Portfolio Factsheet was produced 
for each state and territory. The factsheets for key 
topics were:

Local councils Business and Industry

Coastal management Policy and Regulation for 
Effective Adaptation

Water Resources Decision Support Tools

Infrastructure Natural Ecosystems: 
Landscapes, regions  
and conservation

Agriculture Natural Ecosystems:  
Specific Ecosystems

Vulnerable Communities Extreme Weather

Emergency Management

NCCARF worked with researchers to produce 
plain language summaries drawn from SIRP and 
selected ARGP research projects. We identified 
a key topic of relevance to decision-makers, 
collected together the relevant projects that 
addressed the topic, and prepared a policymakers’ 
summary on each. The topics covered by these 
factsheets are listed below and a full list of the titles 
is provided in Appendix 3. 

•	 Adaptation lessons from flooding impacts in 
Australia 

•	 Exploring the limits to climate change adaptation 
•	 Living with climate change: climate change 

impacts and adaptation factsheets for Australia 
•	 Food security 
•	 Adapting to climate change in the coastal zone 
•	 Learning from experience: historical case studies 

of extreme events in Australia and the lessons for 
adaptation

•	 Public risk perceptions, understandings and 
responses to climate change in Australia and 
Great Britain

4.4.2.3 NCCARF highlights
Particularly in the early years of NCCARF, it was 
important to inform stakeholders about our mission, 
goals and activities. To do this, we produced a 
set of factsheets under the general title Promoting 
Excellence in Adaptation. The factsheet titles are: 
•	 Developing knowledge to adapt:  

Key achievements of the National Climate 
Change Adaptation Research Facility

•	 NCCARF research programs:  
Delivering a portfolio of research to support 
climate change adaptation in Australia

•	 Climate Adaptation Futures:  
The 2010 international climate change  
adaptation conference

•	 The Forum for interaction between NCCARF, 
States and Territories (FORNSAT)

NCCARF Research

Summary of NCCARF climate 
change adaptation research

Leading the Australian 
research community 
to generate the 
knowledge needed 
by decision makers to 
adapt to the impacts of 
climate change.

Draft - May 2012

Climate change adaptation knowledge for coastal 
management 

Projects in NCCARF’s research programs 
delivering useful results for coastal 
management 

The National Climate Change Adaptation Research Facility manages two 
research areas, the Adaptation Research Grants Program (ARGP) and the 
Synthesis and Integrative Research Program (SIRP). Together, these seek 
to address knowledge gaps and deliver the information decision-makers 
need to successfully adapt Australia to climate change.

The thematic ARGP, with a $36 million budget (including cash 
leveraging) and 96 projects, addresses knowledge gaps identified in 
National Adaptation Research Plans (NARPs). There are programs in 
terrestrial, marine and freshwater biodiversity, primary industries, human 
health, emergency management, settlements and infrastructure, the 
social, institutional and economic dimensions of climate change, and 
Indigenous communities and adaptation.  

The SIRP, with a $6 million budget and 40 projects, builds on existing 
research to directly address knowledge needs of practitioners. The SIRP 
synthesises across thematic topics and integrates NCCARF learnings 
with the wider field of adaptation research to deliver timely and specific 
information tailored to the needs of practitioners. These practitioners are 
engaged in projects at all stages of development, implementation and 
delivery.

Research projects in the ARGP and SIRP can be clustered to address the 
needs of particular locations and critical adaptation challenges. NCCARF 
is producing a series of fact sheets to show where information can be 
found in NCCARF’s research programs to support decision-making and 
policy development to address critical adaptation challenges. 

This fact sheet addresses the challenge of adaptation for management of 
Australia’s coasts.

What is NCCARF?
 

The National Climate Change Adaptation Research Facility is a unique venture established by the Australian 
Government in 2008 to harness and coordinate the capabilities of Australia’s researchers, to generate and 
communicate the knowledge decision-makers need for successful adaptation to climate change.  NCCARF fulfils its 
mission by: 

•	 Building capacity in research and end user communities, principally through its eight thematic Adaptation 
Research Networks;

•	 Generating knowledge for adaptation through its research programs;

•	 Effectively delivering knowledge through the NCCARF annual conference, workshops and master classes, 
reports, policy briefs and information sheets, the website and social media. 

Research Portfolio Factsheet 2: 
Coastal Management

Climate change adaptation knowledge for emergency 
management

Projects in NCCARF’s research programs 
delivering useful results for emergency 
management

The National Climate Change Adaptation Research Facility manages two 
research areas, the Adaptation Research Grants Program (ARGP) and the 
Synthesis and Integrative Research Program (SIRP). Together, these seek 
to address knowledge gaps and deliver the information decision-makers 
need to successfully adapt Australia to climate change.

The thematic ARGP, with a $36 million budget (including cash 
leveraging) and 96 projects, addresses knowledge gaps identifi ed in 
National Adaptation Research Plans (NARPs). There are programs in 
terrestrial, marine and freshwater biodiversity, primary industries, human 
health, emergency management, settlements and infrastructure, the 
social, institutional and economic dimensions of climate change, and 
Indigenous communities and adaptation.  

The SIRP, with a $6 million budget and 40 projects, builds on existing 
research to directly address knowledge needs of practitioners.  The SIRP 
synthesises across thematic topics and integrates NCCARF learnings 
with the wider fi eld of adaptation research to deliver timely and specifi c 
information tailored to the needs of practitioners.  These practitioners are 
engaged in projects at all stages of development, implementation and 
delivery.

Research projects in the ARGP and SIRP can be clustered to address the 
needs of particular locations and critical adaptation challenges. NCCARF 
is producing a series of fact sheets to show where information can be 
found in NCCARF’s research programs to support decision-making and 
policy development to address critical adaptation challenges. 

This fact sheet addresses the challenge of adaptation for Australia’s 
emergency management.

What is NCCARF?
The National Climate Change Adaptation Research Facility is a unique venture established by the Australian 
Government in 2008 to harness and coordinate the capabilities of Australia’s researchers, to generate and 
communicate the knowledge decision-makers need for successful adaptation to climate change.  NCCARF fulfi ls its 
mission by: 

• Building capacity in research and end user communities, principally through its eight thematic Adaptation 
Research Networks;

• Generating knowledge for adaptation through its research programs;

• Eff ectively delivering knowledge through the NCCARF annual conference, workshops and master classes, 
reports, policy briefs and information sheets, the website and social media. 

Research Portfolio Factsheet 7: 
Emergency Management

Climate change adaptation knowledge for agriculture 

Projects in NCCARF’s research programs delivering useful results for agriculture
The National Climate Change Adaptation Research Facility manages two research areas, the Adaptation Research Grants Program (ARGP) 
and the Synthesis and Integrative Research Program (SIRP). Together, these seek to address knowledge gaps and deliver the information 
decision-makers need to successfully adapt Australia to climate change.

The thematic ARGP, with a $36 million budget (including cash leveraging) and 96 projects, addresses knowledge gaps identifi ed in National 
Adaptation Research Plans (NARPs). There are programs in terrestrial, marine and freshwater biodiversity, primary industries, human 
health, emergency management, settlements and infrastructure, the social, institutional and economic dimensions of climate change, and 
Indigenous communities and adaptation.  

The SIRP, with a $6 million budget and 40 projects, builds on existing research to directly address knowledge needs of practitioners. The SIRP 
synthesises across thematic topics and integrates NCCARF learnings with the wider fi eld of adaptation research to deliver timely and specifi c 
information tailored to the needs of practitioners. These practitioners are engaged in projects at all stages of development, implementation 
and delivery.

Research projects in the ARGP and SIRP can be clustered to address the needs of particular locations and critical adaptation challenges. 
NCCARF is producing a series of fact sheets to show where information can be found in NCCARF’s research programs to support decision-
making and policy development to address critical adaptation challenges. 

This fact sheet addresses the challenge of adaptation for Australia’s agricultural sector.

What is NCCARF?
The National Climate Change Adaptation Research Facility is a unique venture established by the Australian Government in 2008 to harness 
and coordinate the capabilities of Australia’s researchers, to generate and communicate the knowledge decision-makers need for successful 
adaptation to climate change.  NCCARF fulfi ls its mission by:

• Building capacity in research and end user communities, principally through its eight thematic Adaptation Research Networks;

• Generating knowledge for adaptation through its research programs;

• Eff ectively delivering knowledge through the NCCARF annual conference, workshops and master classes, reports, policy briefs and 
information sheets, the website and social media. 

Research Portfolio Factsheet 5: 
Agriculture

Principal 
Investigator

Institution Final report 
availability1,2

FARM MANAGEMENT

Adaptive capacity and adaptive strategies of broadacre farms experiencing climate 
change

Ross  
Kingwell

University of 
WA and WA 

Government
31-Mar-2013

EverFarm® - Design of climate adapted perennial-based farming systems for dryland 
agriculture in southern Australia Amir Abadi Future Farm 

Industries CRC 31-Mar-2013

Will primary producers continue to adjust practices and technologies, change 
production systems or transform their industry – An application of real options

Gregory  
Hertzler

University of 
Sydney 31-Mar-2013

FUTURE LANDSCAPES

Drought and the future of small inland towns Anthony 
Kiem

University of 
Newcastle 1-Jun-2010

Limits to climate change adaptation for small inland communities aff ected by drought Anthony 
Kiem

University of 
Newcastle 31-Aug2011

Australia’s country towns 2050: What will a climate adapted settlement pattern look 
like?

Andrew 
Beer

University of 
Adelaide 31-Mar-2013

Adapted future landscapes – from aspiration to implementation Wayne 
Meyer

University of 
Adelaide 31-Mar-2013

FOOD SUPPLY AND SECURITY

Creating a climate for food security: the business, people and landscapes in food 
production

Angela 
Wardell-
Johnson

University of the 
Sunshine Coast 01-Oct-2012

Australian food security: Impact of climate change for risk management: How 
prepared are food industry leaders?

David 
Michael

Wondu Business & 
Technology Services 01-Oct-2012

Urban food security, urban resilience and climate change Paul Burton Griffi  th University 01-Oct-2012
1Completed fi nal reports are available for download at www.nccarf.edu.au
2Availability dates are estimated using draft report due dates and time for the review process

Building resilient coastal 
communities and ecosystems

Approach

NCCARF is producing a portfolio of twelve Policy Guidance Briefs in 2012–13 on critical climate 
change adaptation topics. For a complete list of available Policy Guidance Briefs, please go to:
www.nccarf.edu.au/publications/policy-guidance-briefs

The policy guidance provided in this brief was developed at a regional workshop held in 
Northern NSW. The workshop was attended by policy makers and managers from NSW 
Government, several NSW Councils, Northern Rivers CMA, four academics working on 
Coastal Zone Management, Prof Bruce Thom (from The Wentworth Group), and NCCARF 
staff. 

References
Church, J.A., J.M. Gregory, N.J. White, S.M. Platten, 

and J.X. Mitrovica (2011) Understanding and 

projecting sea level change. Oceanography 24(2): 

130–143.

CSIRO and BoM (2012) State of the Climate 

2012. http://www.csiro.au/Outcomes/Climate/

Understanding/State-of-the-Climate-2012.aspx, 

Accessed 23/11/12.

DCCEE (2011) Climate change risks to coastal 

buildings and infrastructure. A supplement to the first 

pass national assessment. Department of Climate 

Change and Energy Efficiency, Canberra.

Key Points

Coastal managers face the challenges, on the one hand, of future climate change and sea-level 
rise and, on the other, of increased development demands, infrastructure planning, renewal and 
maintenance, and environmental protection. Effective management of the coastal zone by local 
governments under climate change and sea-level rise requires:

• consistent guidance from state and federal government on how coastal zones should be 
managed, with legislative support that links land-use planning, conservation and hazard 
protection. This includes clear guidance on the circumstances under which development  
should not be approved;

•	 systems	that	provide	local	governments	with	the	authority	to	ensure	compliance;	and

•	 time	and	investment	in	knowledge,	capacity	and	resources	to	transition	local	governments	
successfully to this new paradigm. 

Such frameworks allow local governments to embed adaptation to climate change into their  
day-to-day operation and effectively manage the coastal zone under climate change.

Around 85% of the nation’s population live 
within 50 km of the coast. Today, these 
people are exposed to flood and cyclone 
damage. Under a changing climate, the 
potential for damage to homes, infrastructure 
and ecosystems will be made worse  
by sea-level rise and inundation,  
especially in areas where windstorms  
become more frequent and/or more  
severe. Adaptation to manage these 
challenges will be essential.

At the right time and the right level: Subsidiarity, flexibility, timeliness
6. Provide local governments with the authority to act. There is currently a lack of clarity as to who is the “coastal 

authority” for enforcing compliance. The need is for:

•	 Enforcement powers for local decision-makers. 

7. Embed climate change adaptation into day-to-day local government operations. The need is for:

•	 Mainstreaming of adaptation (e.g. design standards for new and upgraded roads, culverts, bridges etc. to include 
climate change parameters) which would allow costs to be spread incrementally over decades;

•	 A regulatory requirement on all local councils to consider climate change in the decision-making process.

8. Build in sufficient time to allow for effective adaptation planning, starting now, and regularly review 
progress. Developing adaptation plans and approaches is a lengthy process. The need is for:

•	 A start now to the process of developing and implementing adaptation strategies;

•	 Regular monitoring and review of coastal adaptation policy, given the dynamic nature of coastal systems and the 
changing knowledge base of climate change science.

9. Build a planning system that is flexible enough to deal with multiple demands and hazards. The need is for:

•	 Coastal management which can deal with multiple demands and hazards; 

•	 Coastal planning systems that can embrace and plan for competing pressures and demands, can avoid knee-
jerk reactions to disaster and can seek to achieve a balance between people and the natural environment.

With the right tools: Communication, capacity building, knowledge
10. Ensure information on future climates and sea-level rise is tailored to coastal management. Greater 

precision in climate change projections does not necessarily imply greater accuracy, or necessarily improve coastal 
planning outcomes. The need is for:

•	 Sensitivity analyses to understand where the risks and vulnerabilities lie, and what can be done to reduce the 
exposure to risk;

•	 Education and training to understand how better to use climate change projections.

11. Develop new strategies or language for dealing with arbitrary lines and benchmarks. Managing the coastal 
zone under climate change often translates into developing benchmarks or planning lines (e.g. sea-level rise 
markers). A difficulty is that these are (a) based on predictions with inherent uncertainties and therefore subject to 
future variations and (b) static markers for a very dynamic system. The need is for:

•	 Markers, boundaries and development lines which are carefully contextualised. Rather than benchmarks, they 
need to be established as testing points and supported by a greater understanding of their interpretation and use. 
A risk associated with policy open to interpretation is that it will fail to meet its intended purpose. Providing careful 
contextual support will improve application and help ensure fitness for purpose.

12. Ensure that all those involved in the decision-making process for coastal zones (the community, planners, 
council decision-makers) have the information and capacity needed to achieve successful coastal 
management outcomes. Concepts of climate change and impacts can be abstract and difficult to communicate. 
The need is for:

•	 Knowledge communication tools that will build community capacity to participate in meaningful debate about 
coastal planning under climate change;

•	 Council in-house capacity to interpret existing and emerging science. Growing this capacity will require programs 
to support staff to get beyond existing knowledge and experience.

13. Develop policies to manage all coastal environments under climate change. For example, many councils lack 
planned retreat policies for low-lying estuarine environments. The need is for: 

•	 Integrated coastal management policies and plans for all coastal environments, which seek to achieve  
long-term biodiversity outcomes as well as flood mitigation. 

Adaptation actions and policy... continued
Policy Guidance Brief 1
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Emergency management and 
climate change adaptation

Approach

www.nccarf.edu.auNational Climate Change Adaptation Research Facility 

The policy guidance provided in this brief was developed at a workshop held in Melbourne. 
The workshop was attended by policy makers and managers from within Fire Commissioner 
Victoria, Tasfire, Red Cross, NSW SES (Steve Opper), Australasian Fire and Emergency 
Service Authorities Council, Ambulance Victoria, Australian Emergency Management Institute, 
Paul Barnes (QUT), David King (JCU), Michael Howes (GU), John Handmer (RMIT) and 
NCCARF staff.

NCCARF’s research programs have delivered over 140 reports on climate change adaptation, 
many of which address the topics of the Policy Guidance Briefs.  
For more information, see www.nccarf.edu.au/publications4

Key Points

•	 Emergency	management	needs	to	invest	in	enhanced	agility,	capability	and	flexibility	to	effectively	
address the challenges that climate change will bring through more frequent and more intense 
extremes,	through	changes	in	the	geographical	extent	of	extremes	and	through	concurrent	events	
such	as	coastal	flood	and	windstorm.

•	 Long-term	and	sustained	funding	is	needed	to	achieve	necessary	change	in	the	balance	of	
emergency management from response to preparedness and prevention.

•	 Lessons	learnt	from	events	need	to	be	incorporated	in	policy	in	a	timely	manner.
•	 Land-use	planning	and	emergency	management	need	to	be	better	connected	to	incorporate	risk	

management into planning. 
•	 Community	education	is	critical	to	improving	resilience	and	social	understanding	of	risk,	and	

requires dedicated and adequate funding.

Bird D, Govan J, et al. 2013. Future change in ancient worlds: Indigenous adaptation in northern Australia, National 
Climate Change Adaptation Research Facility, Gold Coast.

EMA – Emergency Management Australia 1998. Australian Emergency Management Glossary, Commonwealth of 
Australia, Canberra.

Handmer J, McKellar R et al. 2012. National Climate Change Adaptation Research Plan: Emergency Management – 
Revised 2012 Edition, National Climate Change Adaptation Research Facility, Gold Coast, 60pp.

IPCC 2012. Managing	the	Risks	of	Extreme	Events	and	Disasters	to	Advance	Climate	Change	Adaptation	[Field	CB,	et	al.	
(eds.)]. A Special Report of Working Groups I and II of the Intergovernmental Panel on Climate Change. Cambridge 
University	Press,	Cambridge,	UK,	and	New	York,	NY,	USA,	pp.	1-19.

Mason M, Haynes K 2010. Adaptation	Lessons	from	Cyclone	Tracy,	National	Climate	Change	Adaptation	Research	
Facility, Gold Coast.
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Canberra.
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4.2 Recovery
Rebuilding	after	a	disaster	often	involves	clean-up	and	restoration	of	private	and	community	assets,	but	climate	change	may	
force communities to consider a new normal incorporating increased risk of hazards. Where this is not acceptable, then 
relocation may become a necessary part of adaptation. Migration can be driven by a desire to find new opportunities, and 
leaving	a	community	after	a	disaster	is	not	a	failure.	A	strong	local	economy	will	influence	the	choice	to	migrate,	where	the	
economic opportunities of staying are greater than leaving. A challenge will be how to work with those that don’t have the 
resources to change or move. Repeated events in a location may reduce individual or household ability to cope with the 
impacts. 

Cost: Decisions around actions to lessen the impacts of future events often revolve around an assessment of costs – in 
particular, will the investment in adaptation be less than the cost of the impacts? The understanding of costs, however, tends 
to be with tangible things (e.g. house repairs, infrastructure replacement costs). The challenge in discovering the real cost 
of an event is identifying and costing the intangibles that can have a bigger impact on society (e.g. business bankruptcies 
or decisions to relocate, planned development or infrastructure cancelled due to redeployment of funds). In their analysis, 
Australia’s	Productivity	Commission	(2012)	suggested	that	the	cost-benefit	of	adaptation	points	towards	accommodating	risk	
(e.g.	raised	floor	levels,	migration)	rather	than	investing	in	protection	(e.g.	flood	levees).	As	the	risks	associated	with	extremes	
increase in the future, it will be essential to articulate and understand the full consequences (i.e. tangible and intangible 
costs) so that funding and investment are targeted correctly.

5 Policy implications
The points below provide clarity about what is required to shift the balance more completely from a focus on reactive 
emergency management to a focus on preparedness. 

Land-use planning and building
•	 Mainstream	climate	change	adaptation	and	emergency	risk	management	into	land-use	planning.	To	ensure	

commercial	market	interests	do	not	create	untenable	risk,	explicit	legislation	or	the	development	of	a	governance	
body	for	land-use	planning	may	be	required.	
While COAG has acknowledged that disaster management should be incorporated into planning principles, no 
guidance is yet available on implementing this policy and is urgently needed.

•	 Incorporate	design	and	materials	standards	for	hazard	reduction	into	building	codes.

Actions within the emergency management sector: translating lessons and understanding consequences
•	 Bring	experience	of	recovery	and	management	of	an	incident	forward	into	planning	and	preparedness.	
•	 Tackle	organisational	barriers	to	within-organisation	learning	to	ensure	new	knowledge	and	understanding	reaches	

all levels. Risk management should be incorporated across government and sectors.
•	 Provide	training	opportunities,	and	ensure	staff	have	updated	knowledge	and	skills.

Public education
•	 Develop	and	promote	effective	and	tailored	(to	the	community	and	hazard)	models	of	learning.	Successful	cyclone	

season	campaigns	have	provided	exposed	residents	with	preparation	knowledge,	and	this	could	be	drawn	on	for	
other	hazards.	Public	education	campaigns	should	be	all-hazards,	and	focus	on	addressing	the	wider	impacts	of	
disaster, encouraging people to prepare to survive the hazard and to prepare to recover from the hazard.

•	 Provide	recurrent	funding	for	education	to	ensure	sustainable	long-term	change.	Understanding	what	fire,	flood	or	
cyclones can do should become part of the shared wisdom of society. Public education must reach all levels from 
primary	and	secondary	school	through	to	land-use	planners	and	engineers.

•	 Ensure	community	preparation	information	reaches	transient	people	(e.g.	tourists).	
•	 Utilise	social	media	as	both	an	intelligence	gathering	opportunity	and	warning	channel.	It	is	important	to	know	who	

can’t see/hear a broadcast because of a disability, and to develop strategies to reach these individuals.

Resilience and vulnerability
In order to continue to develop resilience and reduce vulnerability, policy needs to:
•	 Engage	a	wide	audience	to	develop	a	common	understanding	of	what	represents	a	‘resilient	community’.	Processes	

of understanding the factors that create resilience, and moving to implement policies to develop resilience, can then 
be undertaken. 

•	 Provide	support	(educational,	financial	and	expertise)	to	communities	to	build	resilience	and	manage	risks.	For	
example,	support	aged	care	facilities	to	develop	fit-for-purpose	evacuation	plans.

•	 Expand	the	resilience	approach	to	emergency	management	of	the	National	Disaster	Resilience	Strategy	into	a	
broader range of sectors beyond emergency management.

•	 Ensure	programs	to	support	the	least	resilient	are	available,	sufficiently	funded,	and	sustainable.

Policy context – risk appetite
•	 Determine	the	public	risk	appetite	(i.e.	what	risks	are	people	prepared	to	accept)	to	determine	the	extent	of	policy	

need in adapting to natural hazards. What can be lost? What can be afforded? 
•	 Decision-making	needs	to	take	into	account	what	is	known,	what	the	knowledge	gaps	are,	and	the	uncertainties.

We depend on emergency management 
(including prevention) to deal with much of the 
risk	from	climatic	events	-	cyclones	and	storms,	
bushfires,	extreme	heat	and	flooding.

These events cause great financial and 
emotional hardship for individuals and 
communities, and can result in significant  
loss of life. Managing heatwave impacts 

under climate change

Approach

www.nccarf.edu.auNational Climate Change Adaptation Research Facility 

The policy guidance provided in this brief was developed based on a workshop held in Adelaide, South 
Australia. The workshop was attended by local government (City of Port Adelaide, Adelaide City Council) and 
state government representatives from the Departments of Health and Premier and Cabinet, South Australia; 
representatives from the Urban Renewal Authority; Huade Guan (Flinders University); Deborah Black (University of 
Sydney); Wasim Saman (University of South Australia); Robert Kay (Adaptive Futures) and NCCARF staff.

NCCARF’s research programs have delivered over 140 reports on climate change adaptation, many of which 
address the topics of the Policy Guidance Briefs. For more information, see: www.nccarf.edu.au

Key Points

Extreme heat events, or heatwaves, have killed more Australians in the past 200 years than any other 
climate hazard, and have caused major economic disruptions. Climate change will increase the 
exposure of Australian communities, buildings and infrastructure to longer and more intense heatwaves. 
Without effective adaptation, future climate change is very likely to increase the number of deaths and 
amount of economic disruption due to heatwaves.

Heatwaves cause multiple impacts – to people, the buildings they live in and the infrastructure and 
services they rely on (transport, electricity and heath services). They can have critical flow-on effects 
through increased bushfire risk. For city dwellers, these effects are exacerbated by the urban heat island 
effect.

There are significant opportunities to reduce the exposure of Australians and the Australian economy to 
climate change-enhanced heatwaves in four realms: personal/community (e.g. through education and 
targeted health care of the vulnerable), workplace (e.g. changes in working hours, contingencies for 
work stoppages), buildings and infrastructure (e.g. house design, building regulations and construction 
standards); and the public realm (e.g. increased shading in public spaces). Adaptation actions can be 
proactive, e.g. building resilience through consideration of extreme heat events in urban and regional 
planning, and reactive, e.g. door-knocking the elderly during the events themselves.

The interconnected nature of the problem demands integrated, holistic adaptation responses. Managing 
the policy responses to extreme heat events separately as health issues, emergency management 
issues or urban planning issues will be ineffective and could overlook critical interconnections such as 
the links between building more thermally-efficient houses, reducing peak energy demand for cooling, 
and electricity infrastructure planning. 

The interconnected nature of the problem demands integrated, holistic adaptation responses. Managing the policy 
responses to extreme heat events as simply health issues, emergency management issues or urban planning issues will 
be ineffective and could overlook critical interconnections, for example the link between building more thermally-efficient 
houses, reducing peak energy demand for cooling, and electricity infrastructure planning. Policy actions can be divided 
into four realms: personal/community, workplace, buildings and infrastructure; and the public realm.

Personal/Community

•	 Ensure	coordinated	information	and	outreach	activities	to	vulnerable	community	members	to	encourage	adaptive	
behaviour to reduce the risk of heat stress. 

•	 Enhance	early	warning	and	care	systems	to	ensure	that	vulnerable	members	of	the	community	are	effectively	
warned, and cared for, during heatwaves. This will require coordinated policy response among all levels of 
government responsible for different aspects of health care and community service provision from primary health 
care, in-community care, aged care facilities and hospitals. 

Workplace

•	 Allow	for	changing	work	hours	during	heatwaves	in	workplace	agreements	and	business	planning.

•	 Investigate	strategies	such	as	income	insurance,	contract	conditions	and	temperature	threshold	specification	that	
will enable work stoppages during long periods of extreme hot weather.

Buildings and Infrastructure

•	 Integrate	considerations	of	heatwaves	into	urban	and	regional	policies	and	plans	to	ensure	multi-scale	responses	
ranging from regional planning through to individual development applications and construction of infrastructure. 
This should include consideration of the interconnected nature of heatwave impacts, including the flow-on effects to 
essential services/supplies and transport networks, and implications for other hazards such as photochemical smog 
and bushfires.

•	 Ensure	that	consideration	of	extreme	heat	is	integrated	into	appropriate	regulations,	standards	and	guidelines	
for new building development and critical infrastructure. This will require a coordinated approach at all levels of 
government to ensure consistency between national standards and codes (such as the Building Code of Australia 
and Nationwide House Energy Rating Scheme), state/territory planning standards and implementation by  
local governments. 

Public Realm
•	 Enhance	policy	frameworks	to	plan	and	manage	urban	heat	island	effects	to	encourage	active	steps	to	reduce	the	

heat island effect in the development and redevelopment of urban spaces, including planning for public  
open spaces.

Underpinning effective adaptation policy is the need for monitoring and evaluation to develop a strong, well-coordinated 
evidence base. The ongoing lessons, including examples of best practice, from managing the increasing number and 
intensity of heatwaves must be learned and absorbed into planning and response actions.

5 Policy implications
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Climate projections show (with high 
confidence) that Australia will experience 
more extreme heat events in the future as a 
result of climate change.
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NCCARF is producing a portfolio of twelve Policy Guidance Briefs in 2012–13 on critical climate change 
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Adaptation: what this means for managing heatwaves ... continued

Adaptation for impact/post impact response: 

o Goal: to ensure that agencies, communities and individuals manage their heatwave responses from a position of 
awareness about the likely increasing severity of heatwaves, and in the light of best practice.

Possible actions:

•	 Enhancing	health	systems	from	primary	care	through	to	hospital	emergency	departments	to	ensure	
consistent, coordinated health responses to heatwaves. 

•	 Developing	integrated	heatwave	emergency	response	plans	that	foster	adaptability	through	collaboration	
across agencies and scales.

•	 Maintaining	monitoring	and	evaluation	systems	on	the	impacts	of,	and	responses	to,	heatwaves	across	the	
country to improve future responses and inform best practice forward planning. 

Adapting ecosystems to  

climate change 

Approach

www.nccarf.edu.au

National Climate Change Adaptation Research Facility 

The policy guidance provided in this brief was developed at a workshop held in Townsville in March 

2013. The workshop was attended by policy makers and managers from Queensland Environment 

and Heritage Protection, Wet Tropics Management Authority and other Queensland State Government 

departments, Townsville Council, Australian Wildlife Conservancy (AWC), Seagrass Watch, Great 

Barrier Reef Marine Park Authority, private consultants, scientists including Morgan Pratchett (JCU), 

Yvette Williams (JCU) and April Reside (JCU), Rob Kay (Adaptive Futures) and NCCARF staff.

NCCARF’s research programs have delivered over 140 reports on climate change adaptation, many 

of which address the topics of the Policy Guidance Briefs.  

For more information, see: www.nccarf.edu.au/publications

Key Points

Ecosystems are complex and highly interconnected. While they have a natural capacity to adapt to 

change (e.g. through redistribution, behavioural changes or extinction), the ever-increasing rate of 

climate change means that ecosystems are expected to be fundamentally altered.

Ultimately, minimising changes in ecosystems can only be achieved through rapid and effective 

reduction of carbon emissions. Adaptation policy settings and management actions can help build 

ecosystem resilience, and achieve better ecosystem outcomes by instigating adaptation actions by 

different sectors (e.g. water, coastal management). Adaptation actions need to be guided by the desired 

outcomes of any intervention (e.g. to maintain ecosystem function or preserve individual species). 

Key needs to support the future of well adapted ecosystems include:

•	 Coordinated	approaches	across	all	levels	of	government,	recognising	the	importance	and	function	

of ecosystems at a landscape scale.

•	 Addressing	conservation	needs,	irrespective	of	whether	these	are	within	public	protected,	privately	

owned or cross-border areas. 

•	 Minimisation	of	existing	stressors	to	maximise	adaptive	capacity	of	ecosystems.

•	 Long-term	monitoring	to	identify	rapid	changes	and,	where	these	occur,	capacity	to	set	up	flexible	

pro-active planning, conservation and management programs.

•	 Community	engagement	and	effective	communication,	as	the	foundation	of	successful	

management programs and evidence-based policy-making.

Market mechanisms and incentives have a role in ecosystem management, but must be used wisely.

Meet the mitigation challenge: The adaptive capacity of Australia’s ecosystems is limited, making strong emissions 

mitigation essential. Where ecosystem-based mitigation efforts (e.g. vegetation management) can, they should seek to 

deliver adaptation benefits (e.g. corridors and replanting riparian vegetation). Cross-sector policies can link mitigation 

opportunities with adaptation outcomes for multiple benefits and resource efficiency, for example exploring the 

opportunities for valuing carbon in ecosystems, especially for marine systems.

Define adaptation goals: Ecosystem adaptation needs to be underpinned by a clear and community-agreed definition 

of what we are adapting for in order to drive direction and approaches. For example, if the adaptation goal is to maintain 

existing ecosystem structure and communities (i.e. preserving species in place), then existing statutory obligations and 

policies may not be appropriate. Responsive policy frameworks are needed, that allow for adaptive management.

Create national scale adaptation policy, to ensure recognition of the diversity of ecosystems and their changing 

distributions at a continental scale. Planning for adaptation must be based on cross-jurisdictional cooperation and 

coordination, aligning policy across all levels of government and with consistent strategic plans in place. 

Embed consideration of climate change impacts on biodiversity in policy-making across all sectors: This will 

help to avoid sector-based decisions leading to negative outcomes for ecosystems. For example, water management for 

urban	security	should	also	consider	environmental	flows.	

Target key habitats and species for protection and pre-identify the compatibility of these with present and future 

activities.	Policy	should	also	provide	temporal	and	spatial	flexibility	to	allow	adaptation	to	rapid	shifts.	In	a	‘worst-case	

scenario’, it may be necessary to adopt a triage approach in which resources are focussed on ecosystems that are most 

likely to survive through the effects of climate. This policy would require substantial community engagement and support. 

Obtain community engagement, support and understanding, as the foundation of effective management 

programs: People are an integral part of Australian ecosystems. Policy-makers may consider:

•	 Finding	the	right	communication	approaches	and	levers	to	ensure	action.	This	may	include	recognising	effects	on	

iconic species, or using extreme event impacts to raise awareness. 

•	 The	use	of	market	mechanisms	and	incentives	including	payments	for	ecosystem	and	environmental	services.

•	 The	use	of	other	tools	(e.g.	regulation,	taxes,	subsidies)	to	encourage	adaptation	actions	amongst	private	

landholders. 

Allocate funding and resources for scientific investigation and monitoring programs to identify ecosystems at risk, rates 

of change, and effectiveness of adaptation actions. The results from monitoring programs should inform subsequent 

decision-making around adaptation. Scientific knowledge must be effectively communicated to top-level politicians and 

policy makers to support evidence-based policy.

5 Implications	for	policy

Telephone +61 7 5552 9333               Email        nccarf@griffith.edu.au

Australian ecosystems face diverse (and 

most probably negative) future climate 

change impacts depending on their 

geographic location and current  

climatic conditions.
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Adaptation: what this means for managing the sector ... continued

Scale of management: Ecosystems and their component species do not recognise human constructs such as state 

or territory boundaries and should be managed accordingly. Planning at landscape scales is required. Managing 

pressures outside the boundaries of protected conservation areas can help to build resilience but requires a coordinated 

management approach with landowners (in both rural and urban areas). Additional actions may need to be undertaken 

which offset biodiversity loss or account for changed distributions and optimise the biodiversity outcomes. For example, 

in a study of threatened plant species, Maggini et al., (2013) identified the area of natural areas to conserve and to restore 

that would provide optimal protection for those species under climate change.

Monitoring for change: The full range of possible effects of climate change and of individual species response are not 

known. Moreover, the effectiveness of many adaptation actions remain largely untested, making it very difficult to define a 

coherent operational adaptation strategy for natural ecosystems. Effectively monitoring the status of individual organisms, 

species and ecosystems is crucial in order to detect shifts, capture thresholds, modify management strategies and 

build the evidence base for long-term decision-making. Monitoring must be incorporated into adaptive management 

processes and the results must be used to adjust management and policy settings.

Adapting agriculture to climate change

Approach

www.nccarf.edu.au

National Climate Change Adaptation Research Facility 

The policy guidance in this brief was developed based on a workshop held in Adelaide, South 

Australia, and attended by farmers and industry groups from across Australia; representatives 

from local, state and federal government; a researcher from the University of Adelaide; a private 

consultant and NCCARF staff. The brief emerges from the evidence base of stakeholder 

experience and knowledge and NCCARF’s research programs. NCCARF produces National 

Climate Change Adaptation Research Plans (NARPs) that identify research gaps to guide future 

research programs to support policy development. The NARP for Primary Industries is available 

from: www.nccarf.edu.au/content/narp-primary-industries

Key Points
Agriculture, in its business-as-usual mode, is by nature very adaptive. Climate change presents both 

challenges (biosecurity threats, reduced productivity) and opportunities (business diversity, new crop 

types and varieties) for the industry. 
Key needs to support future adaptation include:

•	 Education	and	extension	–	especially	in	the	form	of	on-ground	practitioner	assistance	-	and	

maintenance of industry knowledge;
•	 Good	science	as	a	basis	for	policy-making,	including	more	investment	in	social	science	research;

•	 Improved	seasonal	weather	predictions,	at	a	regional	and	district	level,	rather	than	further	

downscaling of climate model outputs for the far future; and

•	 Policy	certainty	and	adaptability,	including	monitoring	and	evaluation	feedback	loops	to	assess	

policy outcomes.In a changing climate, government has an ongoing role in technology, skill and awareness development, 

to create an information-rich industry through: 

•	 Extension	and	education	to	ensure	the	best	possible	knowledge	supports	evidence-based	decision	

making by farmers;•	 Supporting	networks	to	build	industry-wide	knowledge	and	skills;	and,

•	 Maintaining	corporate	knowledge	in	the	industry.

Information should be framed appropriately, for example in terms of business and profitability rather than 

climate change.  

Policy Implications ... continued 
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Agriculture is one of Australia’s most 
exposed industries to climate variability and 

extremes. Farmers have always managed 

for and adapted to a variable climate. This 

experience should benefit the industry in 
adapting to climate change.

Policy	Guidance	Brief	4

Role of governmentFarmers make business decisions in a context of uncertainty, and a major source of uncertainty is climate variability. 

To	what	extent	should	government	protect	farmers	from	risks	associated	with	these	decisions?	Equally,	there	is	a	risk	

that government assistance can bias on-farm decision-making and lead to market distortion. Is the role of government 

in a free market economy to be an information provider, with a restricted role for policy, or should it extend to policy 

interventions to, for example, support farmers through droughts?

Such debates around policy and the role of government have always existed, but are intensified when considering climate 

change adaptation. Adaptation policy instruments for agriculture

Existing	policies. Some existing policies have important implications for adaptation, e.g. around environmental 

management and conservation, water trading and drought relief and assistance. Policy around irrigation and groundwater 

management will be critical in future. 
New policies to support climate change adaptation in agriculture will be needed for: 

•	 Biosecurity.	Existing	biosecurity	issues	are	likely	to	be	exacerbated	by	climate	change,	with	potential	for species 

loss,	invasions	and	shifts	in	boundaries.	Management	will	require	cross-boundary	decision-making	powers,	

resourcing, and capacity for rapid reaction. 

•	 Infrastructure. Policy related to infrastructure will have important implications for agricultural adaptation, including 

telecommunications to support business to thrive (especially in good seasons), transport investment and energy 

pricing.
•	 Land	stewardship. If farmers are to be environmental guardians under climate change, then policies will be	required	

to lead them into that role, for example by placing a dollar value on the environment. 

•	 Carbon	sequestration is likely to provide farmers with additional income and so build resilience, although some land, 

especially sandy soils, yields little potential. 

•	 Protection	of	prime	agricultural	land.	With	the	squeeze	on	land	from	competing	uses,	there	is	a	need	for	policy 

protection of prime agricultural land under climate change. 

•	 Monitoring	and	evaluation to understand the performance and effects of policies to address climate change.

New	policies	for	adaptation	are	likely	to	require	investment.	For	example,	land	stewardship	and	carbon	sequestration	

policies may need to compensate farmers for lost productivity.

Research and development
Policies to direct agricultural research and development under a changing climate should focus on:

productivity in a water-limited environment, including developing an informed understanding of whether there are limits to 

adaptation in a dry future; research to improve seasonal forecasting capability at regional and district levels, and forecasts 

of extreme events; and availability of spatially explicit information on historical weather data, land use, vegetation, soils 

and topography to underpin adaptation decision-making.

Extension and knowledge
The farming community is sceptical about the reality of climate change or, at very least, about the need for action now. 

Generally,	education	and	extension	work	around	adaptation	does	not	engage	in	this	debate.	Rather,	the	message	is	

about the need for actions that address climate variability and so improve resilience and reduce vulnerability to climate 

change.	This	is	appropriate.	While	farmers	question	the	science	of	climate	change,	many	have	been	steadily	adjusting	

through adopting no-till, planting winter crops earlier and selecting more resilient cultivars. However, in the longer term, 

management for variability rather than change may deliver inappropriate, even maladaptive, solutions. 

An ongoing role for government under climate change is in technology, skill and awareness development, to create an 

information-rich industry through: 
•	 Extension	and	education.	More	and	more	farmers	use	scientific	knowledge	to	build	an	edge	in	business,	derived 

from diverse sources including the Internet, workshops and consultants. There is considerable benefit in ensuring 

the best possible knowledge supports this evidence-based decision-making.

•	 Supporting	networks to build industry-wide knowledge and skills.

•	 Maintaining	corporate	knowledge in the industry.

Information must be framed appropriately, for example in terms of business and profitability rather than climate change. 
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4.4.2.4 Policy Guidance Briefs
NCCARF’s evidence-based Policy Guidance Briefs 
were developed to address key topics relevant 
to the challenge of effectively adapting Australia 
to a variable and changing climate. Each Policy 
Guidance Brief was developed in consultation 
with teams of adaptation practitioners and policy 
makers, and included a face-to-face workshop. 
Each workshop was held at a location that 
confronts challenges associated with climate risk, 
variability and change. 

Twelve Policy Guidance Briefs were delivered in 
2012–13, as follows:
•	 Building resilient coastal communities  

and ecosystems
•	 Ensuring Australia’s urban water supplies  

under climate change
•	 Supporting decision-making for effective 

adaptation
•	 Adapting agriculture to climate change
•	 Challenges of adaptation for local governments
•	 Adaptation and First Australians: 

lessons and challenges
•	 Climate proofing Australia’s infrastructure
•	 Adapting ecosystems to climate change
•	 Managing heatwave impacts under 

climate change
•	 Emergency management and climate change 

adaptation
•	 Ensuring business and industry are ready for 

climate change
•	 Policy and regulatory frameworks for adaptation

4.4.3 Information delivery
NCCARF and its Networks used a very wide range 
of delivery mechanisms including master-classes, 
symposia and seminars. Further detail on these is 
provided in Section 5.4. Here, we highlight some of 
the more innovative and high-profile approaches to 
information delivery. 

4.4.3.1 Website and social media
The NCCARF website was NCCARF’s primary tool 
for communication. Between 2018 and 2013, we had 
over 119,000 visitors and 247,000 visits. Our traffic 
is global, with visitors from 207 different countries. 
More information is provided in Section 5.4.1.

We improved the website over time to ensure  
that the output of all of NCCARF’s activities was 
easily available to stakeholders and end-users.  
The website was completely redesigned in 2012 
with a focus on better delivery of information.  
This included a search function that allowed the 
user to search for and access all of NCCARF’s 
research reports as well as information about 
projects, Networks and other publications. 

Social media was used to alert people to NCCARF 
events, NCCARF products and to share happenings 
with our colleagues. Twitter was used extensively 
during the 2013 conference and a very energetic 
and active forum was established which discussed 
presentations and key findings. NCCARF’s Twitter 
feed (http://twitter.com/#!/nccarf) had 461 followers, 
and its Facebook page (http://www.facebook.com/ 
NCCARF) currently has more than 1000 ‘likes’ 
NCCARF has a YouTube channel (http://www.
youtube.com/user/nccarf) and a Vimeo page  
for longer videos (http://vimeo.com/nccarf). 

Opening plenary panel of the 2010 Climate Adaptation Futures international conference
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4.4.3.2 Annual conferences 
We ran conferences in each of our five years 
of operation, although the first, 2009, event in 
Brisbane was for partners and Network convenors 
and coordinators only, with a few invited guests 
and speakers. In the following year and together 
with CSIRO, we organised the first international 
Adaptation Futures Conference at the Gold Coast in 
2010. This was our largest with over 1000 attendees 
from 52 countries. It was intended by NCCARF 
that the Gold Coast conference would become the 
first in a biennial series of international conferences 
devoted to climate change adaptation. It is a major 
success for NCCARF that this has proved to be 
the case, with the second international Adaptation 
Futures Conference in Tucson, Arizona, in 2012,  
and the third scheduled for Fortaleza, Brazil, in 2014. 
The conference series now has international support 
from PROVIA, the Program of Research on Climate 
Change Vulnerability, Impacts and Adaptation. 

In 2011, a smaller annual conference was held 
in Cairns in conjunction with Greenhouse 
2011. NCCARF and CSIRO co-hosted a larger 
conference in Melbourne in 2012 with 688 
attendees, and NCCARF ran the Sydney event 
in 2013, with sponsorship from CSIRO amongst 
others, and 569 attendees.

These conferences attracted researchers, end- 
users and practitioners and were an opportunity  
for NCCARF to showcase its activities. 

4.4.3.3 Video resources
NCCARF uses multimedia as a means of accessing 
a diverse audience. Examples of videos developed 
include:
•	 summary information on findings of each of  

the NARPs
•	 interviews with our Adaptation Champions
•	 plenary conference presentations.

Our YouTube channel hosts over 80 video resources 
and had 3,940 views up to 30 June 2013.

4.4.3.4 Press coverage
Through a long-term association with the Australian 
Science Media Centre (AusSMC) we had credible 
conduits to science journalists and used them to 
publicise our SIR and high profile ARGP reports. 
This provided a mechanism to circulate media 
alerts to a broad range of national media outlets. 
Our media coverage reached across radio, 
television, print and online; sectoral publications, 
including print and e-newsletters; industry 
publications, both online and print; national and 
international research-related publications, both 
online and print; and relevant blog and social media 
sites such as The Conversation, where NCCARF 
staff and researchers published articles. 

Members of Sydney Water receiving their Climate Adaptation Champion award, June 2013
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5 Achieving NCCARF’s objectives
The NCCARF Strategy 2010-2013 is structured 
around four key objectives designed to guide the work 
of NCCARF between 2010 and 2013:
1. Identify knowledge needs of end-users
2. Build and harness the capacity of the research 

and end-user community
3. Generate the knowledge to meet end-user needs
4. Make knowledge available to end-users.

These Objectives were to be achieved by 
implementing a number of Strategies. To evaluate 
performance, for each Objective a set of Key 
Performance Indicators (KPIs) was defined in the 
NCCARF Strategy 2010-2013.

In Section 5, we use a range of quantitative 
and qualitative measures to assess NCCARF’s 

performance against its KPIs. Three surveys carried 
out by Nielsen to provide us with an independent 
evaluation of NCCARF’s performance form an 
important component of the evaluation. NCCARF 
contracted Nielsen to conduct three independent 
surveys of stakeholder satisfaction between March 
and May in 2011, 2012 and 2013. The survey was 
widely distributed to over 5000 stakeholders. 
Numbers of respondents increased each year,  
with 485 in 2011, 530 in 2012, and 595 in 2013. 

Additional data to report on KPIs were also collected 
from NCCARF’s own files and, to evaluate the 
website performance, from Google Analytics.  Table 
5.1 summarises, for all Objectives, the quantitative 
measures used to evaluate the KPIs, as well as 
performance against those measures. 

Table 5.1: Summary of measures used to evaluate KPIs for the four NCCARF Objectives.  
Source: NCCARF files, Stakeholder survey (as indicated), Google Analytics (as indicated).

OBJECTIVE 1:  Identify knowledge needs of end-users

KPI 1a: Number, profile (where available, e.g. seniority etc.) and representation (government, industry and community)  
of end-users engaged through NCCARF activities including via the Networks and responding to the survey  
(overlaps with similar KPI for Objective 2).

Measure: Key finding:

End-user membership of NCCARF’s Adaptation Research 
Networks

Over 5200 Network membership, of which over half identify  
as end-users

End-user attendance at NCCARF’s annual conferences Over the 3 large conferences, 45% attendees identify as  
end-users. In 2013, out of a total attendance of 569, 250 were 
non-research stakeholders

End-user attendance at NCCARF seminars Two-thirds of attendees were not based in universities.  
Out of a total attendance of 169 in 2011-13, 137 were end-users

End-user participation in Policy Guidance Brief workshops 137 end-users out of 269 participants

End-user participation in NARP drafting and consultation 45 end-users involved in drafting; 223 responded to the 
consultation

End-user engagement in NCCARF funded research projects 91 end-user organisations were involved in 72 projects

Financial contribution of end-user organisations to  
NCCARF-funded research projects 

$1.3 million cash, $12.8 million in-kind contribution

KPI 1b: Levels of satisfaction of end-users with engagement processes – specifically, do they feel as if they have been adequately 
engaged in identifying and prioritising the information and knowledge products that are being developed (via end-user survey) 
(overlaps with similar KPI for Objectives 3 and 4).

Measure: Key finding:

Stakeholder survey: respondents asked to rate NCCARF’s 
performance in involving end-users with research activities  
and outputs

In the 2013 survey, 61% (of 409 respondents) gave NCCARF  
an excellent or good rating 

Stakeholder survey: respondents asked to rate whether 
NCCARF understood their climate change adaptation 
information and knowledge needs 

61% of respondents in 2013 rated NCCARF as excellent or 
good, up from 54% in 2012 and 47% in 2011 

www.nccarf.edu.au
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KPI 1c: Extent to which the portfolio of research projects commissioned by NCCARF (SIRP and ARGP) matches the research 
priorities identified through end-user consultation (also for Objective 3).

Measure: Key finding:

Number of NARP priority research questions addressed by 
ARGP research projects

•	 Of 73 priority research questions in 9 NARPs, 62 (85%)  
were addressed by at least 1 project in the ARGP

•	 For the 7 ARGP themes managed by NCCARF, 48 (96%) of  
50 high PRQs were addressed by at least 1 project in ARGP

Number of SIRP projects addressing priorities identified  
through end-user consultation

All (out of 46)

Stakeholder survey: respondents asked to rate NCCARF’s 
ability at identifying suitable climate change adaptation  
research projects 

61% of respondents in 2013 rated NCCARF as excellent or good

KPI 1d: Number of and levels of cash and in-kind investment in research projects which address NARP priorities or S&I research 
priorities initiated and/or funded by other research agencies, such as ARC (also for Objective 2).

Measure: Key finding:

Number and value of projects in climate change adaptation 
funded by other agencies (identified by inspection of research 
agencies web sites)

n.b. data on in-kind investment were not available

•	 Between 2008 and 2013, c. $295 million was allocated to 
projects relevant to NARP and SIRP research priorities

•	 The ARC funded 102 projects relevant to adaptation between 
2006 and 2013, increasing from 9 in 2008 to 34 in 2012

OBJECTIVE 2: Build and harness capacity of the research and end-user community

KPI 2a: Extent to which NCCARF has mobilised and extended the capacity of the Australian research community to address 
climate change adaptation research needs as measured by, for example:

a) Total number of researchers actively involved in climate change adaptation research, and % of their time, as determined by 
questionnaire to Network members (will include data on early and mid-career researchers);

b) Levels of collaboration in total and across disciplines in SIRP and ARGP projects (qualitative);

c) Number and distribution of universities involved in NCCARF research-related activities (including average number of institutions 
working together on a single project).

Measure: Key finding:

General information on NCCARF research project human 
resources

Number of Australian researchers involved = 657 
Number of FTEs = 288
Spend on salaries = c. $20 million

Information on employment of ECRs 47 projects surveyed employed 112 ECRS, an average of 2.5 
ECRs per project

Number of Australian universities working on NCCARF funded 
research projects

34

Inter-institutional researcher collaboration As many as 8 organisations involved in 1 project; an average of 
1.7 organisations per project

KPI 2b: End-user involvement (profiled across government, industry and community) in NCCARF activities, including the planning, 
implementation and evaluation of research projects (SIRP and ARGP) (overlaps with similar KPI for Objective 1).

Measure: Key finding:

See KPI 1a for information on research planning and 
implementation

Evaluation of research through peer review One end-user reviewed each SIRP project final report

KPI 2c: Funds leveraged directly against the NCCARF (SIRP) and ARGP funds for research.

Measure: Key finding:

ARGP program-level leveraging $3.1 million from FRDC, $1 million from NWC, up to $3 million 
from NHMRC

ARGP project-level funding $32 million cash and in-kind support for projects managed  
by NCCARF

KPI 2d: Number of and levels of cash and in-kind investment in research projects which address NARP priorities or S&I research 
priorities initiated and/or funded by other research agencies, such as ARC (also for Objective 1).

Measure: Key finding:

See identical KPI 1d

www.nccarf.edu.au


Ac
h

ievin
g

 n
c

c
Arf’s o

bjec
Tives

SeC
tio

N
 5

34

www.nccarf.edu.au NCCARF 2008–2013: The first five years

OBJECTIVE 3: Generate the knowledge required to meet end-user needs

KPI 3a: Extent to which the portfolio of research projects commissioned by NCCARF (SIRP and ARGP) matches the research 
priorities identified through end-user consultation (identical to KPI 1c).

Measure: Key finding:

See KPI 1c 

KPI 3b: Levels of satisfaction of end-users: 

a) in the processes of engagement - specifically, do they feel as if they have been adequately engaged in the process of identifying 
and prioritising the information and knowledge products that should be developed, including the NARPs (via end-user survey)
(also for Objective 1);

b) with NCCARF research products in terms of relevance, timeliness and ease of adoption and application);

c) with the information and knowledge products provided by NCCARF – specifically, the extent to which the products meet their 
needs, and have been used to support and strengthen policy and decision-making (via end-user survey) (overlaps with similar 
KPIs for Objectives 1 and 4).

Measure: Key finding:

a) See KPI 1b

b) 2013 Stakeholder survey: respondents asked to rate 
relevance and timeliness of NCCARF’s research projects

•	 82% of respondents rated relevance as excellent or good 

•	 75% of respondents rated timeliness as excellent or good

•	 65% of respondents rated NCCARF’s research projects 
as excellent or good at meeting their information needs

•	 74% of respondents rated NCCARF’s research projects as 
excellent or good at supporting adaptation decision-making

And see (c)

c) 2013 Stakeholder survey: respondents asked to rate 
performance of NCCARF reports/workshops 

•	 69% of respondents rated performance as excellent or good 
at meeting their information needs

•	 64% of respondents rated performance as excellent or good 
at supporting adaptation decision-making

KPI 3c: Number of and levels of cash and in-kind investment in research projects which address NARP priorities or SIRP priorities 
initiated and/or funded by other research agencies, such as the ARC (similar to KPI 1d).

Measure: Key finding:

See KPI 1d

KPI 3d: The number of SIRP projects being undertaken as a result of a specific end-user group request. 

Measure: Key finding:

See KPI 1c

KPI 3e: Number of peer-reviewed papers and book chapters resulting from the Thematic and Synthesis and Integrative  
Research streams.

Measure: Key finding:

Number peer-reviewed NCCARF reports 148

Number external peer-reviewed publications (journal articles 
etc.) resulting from NCCARF projects

248 (at September 2013)

Number edited books produced by NCCARF 3
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OBJECTIVE 4: Make knowledge available to end-users

KPI 4a: Levels of satisfaction of end-users with the information and knowledge products provided by NCCARF (including the 
Annual Conference) (specifically, the extent to which the delivery of products support policy and decision-making and ease of 
adoption and application) (via end-user survey) (overlaps with similar KPIs for Objectives 1, 3).

Measure: Key finding:

2013 Stakeholder survey: respondents asked to rate 
performance of NCCARF and Networks on use of effective 
communication methods to share climate change adaptation 
knowledge 

43% respondents rated performance as good, and 18% as 
excellent

2013 Stakeholder survey: attendees of 2010 and 2012 NCCARF 
conferences asked to rate their satisfaction

80% of respondents rated performance as excellent or good for 
relevance of the topics, speakers and papers, and for provision 
of useful knowledge

Stakeholder survey: Respondents asked to rate useability of 
NCCARF website

•	 66% of respondents in 2012 and 72% in 2013 rated the site as 
excellent or good with respect to containing the information 
they sought

•	 77% of respondents in 2012 and 79% in 2013 rated the site  
as excellent or good with respect to ease of navigation

KPI 4b: Usage rate (including downloads and other traffic monitoring indicators) of NCCARF website and other online climate 
change adaptation information resources developed by NCCARF or as a result of NCCARF activities.

Measure: Key finding:

Google analytics: number of visits and visitors to NCCARF 
website from 24/11/08 to 30/06/13

118,000 unique visitors and 246,000 visits

Google analytics: number of downloads from NCCARF website 
from 24/11/08 to 30/06/13

57,944 publication downloads from almost 300 downloadable 
products

Google analytics: number of countries visiting the NCCARF 
website

204

Google analytics: Number of visits and visitors to Local 
Government portal from 1/11/12 to 12/08/13

9179 unique visitors and 13,003 visits

Google analytics: Number of visits and visitors to Business 
portal from 17/03/13 to 12/08/13

340 unique visitors and 1,176 visits

KPI 4c: Number of peer-reviewed papers and book chapters resulting from the Thematic and Synthesis and Integrative  
Research streams.

Measure: Key finding:

See KPI 3e
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5.1 objective 1: identify knowledge 
needs of end-users
Table 5.2 shows the strategies and KPIs for 
Objective 1. This objective was addressed primarily 
through the development of National Climate 
Change Adaptation Research Plans (NARPs) 
and the strategy for NCCARF’s Synthesis and 
Integrative Research Program (SIRP), with other 
NCCARF activities contributing, as detailed below. 
The key activities were:
•	 the development and review of the National 

Adaptation Research Plans (NARPs) and their 
Implementation Plans, which together identified 
research priorities and pathways for funding and 
capacity building

•	 the building of a Synthesis and Integrative 
Research Program strategy to implement a 
research program closely tailored to end-user 
requirements

•	 the establishment of a state and territory 
representative body (FORNSAT) to identify and 
engage with end-users

•	 the development of twelve Policy Guidance 
Briefs in collaboration with key end-users to 
provide policy guidance to decision-makers in 
federal, state and local government.

5.1.1 Key Performance Indicators  
for Objective 1

Four Key Performance Indicators (KPIs) were 
defined in the NCCARF Strategy 2010-2013,  
as listed in Table 5.2. Below, we provide 
quantitative measures of NCCARF’s performance 
against each KPI.

KPI 1a: Number, profile (where available, e.g. 
seniority etc.) and representation (government, 
industry and community) of end-users engaged 
through NCCARF activities including via the 
Networks and responding to the survey

Network membership and engagement
The Adaptation Research Networks built  
strong links between the research and end-user 
community and were a key vehicle for NCCARF 
end-user engagement. They did this through the 
activities described in Section 4.3. 

By 30 June 2013, the Networks had over 5200 
members. More than half the Network membership 
was made up of end-users from government, the 
private and industry sectors and community  
(Figure 5.1).

Table 5.2: Strategies and Key Performance Indicators for Objective 1.

Strategy Key performance indicators*

1.1: 
Identify and engage with end-users

KPI 1a  
Number, profile (where available, e.g. seniority etc.) and representation 
(government, industry and community) of end-users engaged through 
NCCARF activities including via the Networks and responding to the 
survey (overlaps with similar KPI for Objective 2);

KPI 1b  
Levels of satisfaction of end-users with engagement processes - 
specifically, do they feel as if they have been adequately engaged in 
identifying and prioritising the information and knowledge products that 
are being developed (via end-user survey) (overlaps with similar KPI for 
Objectives 3 and 4);

KPI 1c  
Extent to which the portfolio of research projects commissioned by 
NCCARF (SIRP and ARGP) matches the research priorities identified 
through end-user consultation (also for Objective 3);

KPI 1d  
Number of and levels of cash and  
in-kind investment in research projects which address NARP priorities 
or S&I research priorities initiated and/or funded by other research 
agencies, such as ARC (also for Objective 2).

1.2: 
Understand and articulate end-user climate 
change adaptation knowledge needs

1.3: 
Understand and articulate gaps in existing 
knowledge

1.4: 
Promote knowledge needs to potential funding 
organisations and researchers

* KPIs may be relevant to more than one strategy.
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Stakeholder survey respondents
NCCARF commissioned three stakeholder surveys 
in 2011, 2012 and 2013 to evaluate satisfaction with 
NCCARF’s performance. There was an increase in 
the number of respondents from 458 in 2011 to 595 
in 2013. Stakeholders from government, business, 
industry and the community made up over half the 
survey respondents. 

NCCARF conferences
NCCARF hosted annual conferences between 2010 
and 2013 (see Section 4.4 for more information). 
The conferences attracted a strong presence from 
stakeholders, with approximately 45% of delegates 
affiliated with Natural Resource Management 
groups, Catchment Management Authorities, NGOs, 
business and industry and all levels of government. 
Figure 5.2 shows the representation of end-user 
delegates at the 2013 NCCARF annual conferences. 

NCCARF seminar series and  
policy guidance brief workshops
NCCARF’s National Seminar Series was designed 
to share Australian and overseas adaptation 
expertise with a broad audience including end-
users. More than 60 seminars were held throughout 
Australia. Invitations were made through Networks 
and the NCCARF contact database for the region. 
Attendance was free and open to all. Audiences 
were representative of a diversity of organisations 
and end-user groups (Figure 5.3). 

Policy guidance briefs were developed by 
NCCARF in consultation with teams of adaptation 
practitioners and researchers. The teams were 
assembled from recommended practitioners and 
were purposely built primarily from end-users with 
limited input from researchers. In total, 137 end-
users (of a total of 169 participants) contributed 
to the drafting and development of twelve policy 
guidance briefs.

Adaptation research planning
NCCARF ensured that end-users had substantial 
input into the development of the NARPs, through 
participation in the writing team and through the 
consultation carried out for each NARP (Table 5.3). 

Table 5.3: Number of end-users involved in the 
drafting of the nine NARPs and the consultation 
process. Note in some instances governments 
collated departmental inputs to the consultation,  
so that the metric is likely to be an underestimate 

NARP Theme *Drafting *Consultation

Terrestrial Biodiversity 3 35

Marine Biodiversity  
and Resources 

8 26

Settlements and 
Infrastructure 

6 34

Primary Industries 6 22

Social Economic and 
Institutional Dimensions 

3 32

Human Health 3 18

Freshwater Biodiversity 3 15

Emergency Management 6 26

Indigenous Communities 7 15

*Includes update report writing team members where applicable 

End-user collaboration and co-
investment in NCCARF research 
From the outset NCCARF ensured that end-users 
were engaged throughout the research process. 
ARGP research teams were required to prepare end-
user engagement and communication plans within 
the first month of research commencement. SIRP 
investigators were required to engage end-users 
at all stages of the research process from proposal 
writing through to communication of results. 

The extent of co-investment by end-user 
organisations at the project level is a measure of 
their engagement. Across the ARGP, 91 end-user 
organisations were involved in the 72 projects 
managed by NCCARF. In total, these organisations 
contributed co-funding of $1.3 million in cash and 
$12.8 million in in-kind contributions. 
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Figure 5.1: Stakeholder membership of the Adaptation Research Network as at June 2013.

Figure 5.2: Participants by affiliation in NCCARF’s 2013 Annual Conference.

Figure 5.3: Participants by affiliation at NCCARF seminars, 2011-2013.
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KPI 1b: Levels of satisfaction of end-users with 
engagement processes - specifically, do they 
feel as if they have been adequately engaged in 
identifying and prioritising the information and 
knowledge products that are being developed 
(via end-user survey) (overlaps with similar KPI  
for Objectives 3 and 4)

In the annual Nielsen stakeholder survey, 
respondents were asked to rate NCCARF’s 
performance in involving end-users with research 
activities and outputs. In the 2013 survey, 61% (of 
409 respondents) gave NCCARF an excellent or 
good rating for this question.

When asked whether NCCARF understood 
their climate change adaptation information and 
knowledge needs, 61% of respondents in 2013 
rated NCCARF as excellent or good (Figure 5.4). 
This was up from 54% in 2012 and 47% in 2011,  
a statistically significant trend. 

KPI 1c: Extent to which the portfolio of research 
projects commissioned by NCCARF (S&I 
Research and Thematic Research) matches the 
research priorities identified through end-user 
consultation (also for Objective 3)

As noted under KPI 1a, there was extensive 
consultation with end-users during the preparation 
of the NARPs and their updates, in order to identify 
the knowledge gaps and therefore the research 
priorities. The ARGP research calls always stated 
that project proposals should address the  
identified NARP priorities. The NHMRC calls 
for Human Health and the FRDC call for Marine 
Biodiversity and Resources also included the  
NARP research priorities.

Evaluation of projects funded by NCCARF, NHMRC 
and FRDC showed that, of the 73 high priority 
research questions (PRQs) identified across nine 
NARPs, 62 (85%) were addressed by at least one 
project. For the seven ARGP themes that were 
NCCARF managed, 48 (96%) of 50 high PRQs 
were addressed by at least one project.

For the SIRP, NCCARF undertook substantial end-
user consultation to underpin investment. Calls for 
proposals were each accompanied by a scoping 
document that detailed the requirements from the 
project. These scoping documents were prepared 
by NCCARF in response to needs identified 
during consultation. There were two phases of the 
SIRP. Phase 1 addressed needs identified by the 
Commonwealth, and Phase 2 addressed needs 

Initiating & managing climate change 
adaptation research projects

Identifying suitable climate change adaptation 
research projects

2011

2012

2013

2011

2012

2013

11 11 28 40 9

7 7 22 49 14

9 11 16 40 24

13 10 23 46 8

7 9 22 44 19

11 11 17 42 19

Using effective communication to share 
climate change adaptation knowledge

2011

2012

2013

11 11 20 44 13

10 11 18 44 18

9 9 22 43 187

Understanding your climate change adaptation 
information & knowledge needs

2011

2012

2013

16 15 22 39 8

17 9 21 44 10

12 7 20 45 16

Statistically significant increase vs. 2012 1 - Poor 2 - Fair 3 - Satisfactory 4 - Good 5 - Excellent

Statistically significant trend increase

Figure 5.4: Responses to Nielsen survey on end-user engagement. The question asked was  
“How would you rate the NCCARF and Network performance on …?” Source: Nielsen 2013.
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identified through an Australia-wide consultation 
process. All of the 46 SIRP projects addressed 
needs identified by end-users.

Using the results from the annual stakeholder survey 
(Figure 5.4), 61% of respondents in 2013 rated 
NCCARF as good or excellent at identifying suitable 
climate change adaptation research projects.

KPI 1d: Number of and levels of cash and in-kind 
investment in research projects which address 
NARP priorities or S&I research priorities initiated 
and/or funded by other research agencies, such 
as ARC (also for Objective 2).

The development of capacity around adaptation 
is evidenced by the increasing number of 
research grants funded in the area of adaptation 
by organisations other than NCCARF. NCCARF 
analysed research support by large funding 
agencies in Australia, including the ARC, Research 
and Development Corporations, CRCs, CSIRO and 
federal, state and territory governments. This report 

Climate Change Adaptation Research Funded in 
Australia by Programs other than NCCARF’s ARGP 
and SIRP is available on request from NCCARF.

In summary, in the period 2008-2013, around $295 
million in funding was allocated by non-NCCARF 
funding agencies to projects relevant to the NARP 
and SIRP research priorities (note that data on 
in-kind investment are not available). The largest 
funding agency, the ARC, funded 102 research 
projects relevant to adaptation between 2006 
and 2013, with an increase during the period of 
NCCARF’s operation from 9 adaptation-relevant 
ARC projects funded in 2008 to 34 funded in 2012.
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Table 5.4 shows the strategies and KPIs for 
Objective 2. This objective was addressed primarily 
through the building of the ARGP and SIRP and 
the activities of the Adaptation Research Networks, 
although other NCCARF activities contributed. 

Table 5.4: Strategies and Key Performance 
Indicators for Objective 2.

Objective 2: Build and harness the capacity of the 
research and end-user community
Capacity building is an essential part of NCCARF activities to fulfil 
its vision. Australia is not alone in needing to build the necessary 
intellectual capacity to adapt to climate change. In this very rapidly 
growing field of activity, it is an international problem. NCCARF 
through its Phase 2 activities will make an important contribution 
to building Australian climate change adaptation capacity.

Strategy Key performance indicators*

2.1: 
Build climate change 
adaptation research 
and end-user 
capacity.

KPI 2a  
Extent to which NCCARF has 
mobilised and extended the capacity 
of the Australian research community 
to address climate change adaptation 
research needs as measured by, for 
example:

a. Total number of researchers 
actively involved in climate change 
adaptation research, and % 
of their time, as determined by 
questionnaire to Network members 
(will include data on early and mid-
career researchers);

b. Levels of collaboration in total  
and across disciplines in SIRP and 
ARGP projects (qualitative);

c. Number and distribution of 
universities involved in NCCARF 
research-related activities (including 
average number of institutions 
working together on a single project).

KPI 2b  
End-user involvement (profiled across 
government, industry and community) 
in NCCARF activities, including 
the planning, implementation and 
evaluation of research projects (SIRP 
and ARGP) (overlaps with similar KPI  
for Objective 1).

KPI 2c  
Funds leveraged directly against  
the NCCARF (SIRP) and ARGP funds 
for research.
KPI 2d  
Number of and levels of cash and  
in-kind investment in research projects 
which address NARP priorities or S&I 
research priorities initiated and/or 
funded by other research agencies, 
such as ARC (also for Objective 2). 

2.2: 
Build the best 
interdisciplinary 
and collaborative 
teams to undertake 
research in the 
NCCARF research 
programs.

2.3: 
Pursue opportunities 
to leverage 
additional funding, 
capacity and other 
resources, building 
on the Australian 
Government 
investment in 
NCCARF

* KPIs may be relevant to more than one strategy.

5.2.1 Key Performance Indicators  
for Objective 2

Four Key Performance Indicators (KPIs) were 
defined in the NCCARF Strategy 2010-2013, as 
listed in Table 5.4. Below, we provide quantitative 
measures of NCCARF’s performance against  
each KPI.
 

KPI 2a: Extent to which NCCARF has mobilised 
and extended the capacity of the Australian 
research community to address climate change 
adaptation research needs as measured by, for 
example:
a. Total number of researchers actively involved 

in climate change adaptation research, and % 
of their time, as determined by questionnaire 
to Network members (will include data on early 
and mid-career researchers);

b. Levels of collaboration in total and across 
disciplines in Synthesis & Integrative and 
Thematic Research projects (qualitative);

c. Number and distribution of universities 
involved in NCCARF research-related activities 
(including average number of institutions 
working together on a single project).

Capacity building through adaptation 
research programs
Together with the FRDC (co-investor in the Marine 
Biodiversity and Resources theme) and the 
NHMRC (co-investor in the Human Health theme), 
NCCARF commissioned a research portfolio of 
around 142 projects with a combined value of 
around $29.5 million. 

Through NCCARF alone, project teams brought 
together researchers from 34 of Australia’s 
41 universities (and see Figure 5.5), from 61 
Commonwealth, state and local government 
entities and from 25 private institutions. In total, 
657 Australian researchers were involved in climate 
change adaptation research. These amounted to 
288 full time equivalent posts (FTEs), accounting 
for a spend of around $20 million.
 

5.2 objective 2:  
Build and harness capacity of the 
research and end-user community
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Almost all projects employed early career 
researchers (ECRs) in some capacity. We surveyed 
five of the nine thematic areas in the ARGP and 
determined that, on average, 2.5 ECRs were 
employed per project (see Table 5.5). Although  
not all of these ECRs were employed full-time,  
their capacity to carry out research in climate 
change adaptation was substantially enhanced. 

Many projects involved considerable inter-
institutional researcher collaboration, with as  
many as 8 organisations involved in a single project 
and an average of 1.7 organisations per project.

Table 5.5: Early career researchers involved in 
NCCARF ARGP projects for five thematic areas.

Thematic 
Area

Research
Projects

Early Career 
Researchers

Average 
per Project

Emergency 
Management

11 23 2.1

Settlements and 
Infrastructure

15 38 2.5

Primary 
Industries

3 12 4

Freshwater 
Biodiversity

9 *23 2.8

Terrestrial 
Biodiversity

9 *16 2

TOTAL 47 112 2.5

* no data for one project 

Darwin
Charles Darwin University

Cairns
James Cook University
Townsville
James Cook University

Rockhampton
Central Queensland University

South-East Queensland
University of the Sunshine Coast
University of Southern Queensland

Brisbane
Griffith University
Queensland University of Technology
University of Queensland

Gold Coast
Griffith University
Bond University

Armidale
University of New England

Newcastle
University of Newcastle

Sydney
Macquarie University
Monash University
University of New South Wales
University of Sydney
University of Technology, Sydney

Wollongong
University of Wollongong

Bathurst
Charles Sturt University

Canberra
Australian National University
University of Canberra

Hobart
University of Tasmania

Melbourne
La Trobe University
RMIT University
University of Melbourne
Victoria University

Adelaide
University of Adelaide
University of South Australia

Perth
Curtin University
Murdoch University
University of Western Australia

Figure 5.5: Universities leading research projects funded by  
NCCARF, FRDC and NHMRC adaptation research programs.
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Capacity building through sharing 
knowledge and experience
NCCARF undertook a wide range of activities to 
build capacity through sharing knowledge and 
experience. Examples include:
• the Annual Conference series (see Section 

4.4.3.2) 
• the seminar series with both national and 

international speakers (see statistics under  
KPI 1a)

• the visiting researcher program (Section 4.2.2.2) 
• 13 thematic workshops for Principal Investigators 

of ARGP projects. 

On the day preceding the opening of each annual 
conference, we held an early career workshop 
at which some of the plenary speakers gave 
presentations on their career development, and 
attendees were encouraged to practice their 
presentations. In 2013 we funded 19 graduate 
students to attend the conference.

“[The conference]… reinforced the value of 
collaborative research, visual communications 
and narratives in engagement.”  
Respondent to 2013 Conference survey.

“From the Brisbane conference to now  
social science and practitioners are now  
firmly engaged.” 
Respondent to 2013 Conference survey.

The Adaptation Research Networks carried out 
numerous capacity building activities, as described 
in detail in Section 4.3. Of particular relevance to 
research capacity building were such activities 
as the appointment of five research fellows to 
individual Networks, development and release of 
issues papers, training workshops and masterclass 
series, travel grants to support conference 
attendance, and small research grants, e.g.  
for honours projects and masters dissertations. 
Collectively the Networks sponsored over two 
hundred climate change adaptation scholarships, 
top-up grants and travel bursaries to a value of  
over $1 million.

KPI 2b: End-user involvement (profiled across 
government, industry and community) in 
NCCARF activities, including the planning, 
implementation and evaluation of research 
projects (S&I Research and Thematic Research). 

This KPI overlaps with similar KPI 1a. Under KPI 
1a, we present data on end-user involvement in 
the Adaptation Research Networks, in NCCARF 
conferences and seminars, in NARP drafting and 
consultation, and in NCCARF research projects.
The final part of KPI 2b is the evaluation of research 
projects. All of the Final Reports from NCCARF’s 
research programs were peer-reviewed by two 
reviewers. For the ARGP, we used two reviewers 
chosen for their scientific knowledge of the topic. 
These reviewers might have been end-users,  
but this was not a primary consideration. However,  
for the SIRP, at least one of the reviewers was 
selected because of the experience and knowledge 
they would bring to the review through being an 
end-user. 

KPI 2c: Funds leveraged directly against the 
NCCARF (SIRP) and Adaptation Research Grants 
program funds for research.

ARGP program-level funding:  
For three of the ARGP thematic research areas, 
significant cash contribution of up to $7.1 million 
was leveraged from external institutions, as set out  
in Table 5.6. 

ARGP project-level funding:  
Of the $27 million dollars allocated to ARGP 
research funding, NCCARF directly managed  
over $20 million. This leveraged almost $32 million 
in cash and in-kind contributions, as shown in 
Figure 5.6. This direct and measurable amount 
represents additional investment of one and a  
half times government funding. 

Table 5.6: Leveraging achieved at a program level.

Thematic 
Area

Co-investor ARGP 
Allocation ($)

Co-investment 
($)

Human 
Health

National 
Health and 
Medical 
Research 
Council 
(NHMRC)

3,000,000 Up to 3,000,000

Marine 
Biodiversity 
and 
Resources

Fisheries 
Resources 
and 
Development 
Council 
(FRDC)

3,500,000 3,100,000

Freshwater 
Biodiversity

National 
Water 
Commission

1,800,643* 1,000,000

* funds expended
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Applicant in-kind

Applicant cash

ARGP funding

Indigenous 
Communities

Freshwater 
Biodiversity

Social, 
Economic 

and Institutional 
Dimensions

Primary 
Industries

Terrestrial 
Biodiversity

Settlements 
and

 Infrastructure

Emergency
 Management

Figure 5.6: Make up of funding support for the ARGP.

SIRP project level funding: 
At the proposal stage, applicants were not required 
to address their financial contribution to the project 
(cash or in-kind), and this was not measured by 
NCCARF. Nevertheless, institutions did make 
considerable contribution to their NCCARF 
projects, most clearly and consistently through 
the time of Principal Investigators. NCCARF 
required SIRP projects to engage extensively with 
end-users, and the time of these end-users was 
generally an in-kind contribution. 

For both the ARGP and SIRP, NCCARF gathered 
significant in-kind support in the assessment 
of research proposals by independent referees. 
Science Review Panels (SRPs) typically had 
a membership of at least five, which included 
the Director of NCCARF, 2-3 science experts 
(depending on the scope and complexity of 
the Call) and 1-2 practitioners. Generally, SRP 
participants from universities, government, CSIRO, 
ARC and the RDCs (around 80% of the total) gave 
of their time without payment.

Science Review Panels for the ARGP generally had 
more science experts whereas SIRP Review Panels 
had more practitioners. Early ARGP research calls 
had two stages: Expressions of Interest followed 
by full proposals. Later ARGP and all SIRP calls 
had a single stage. Some idea of the contribution 
made by the SRPs to NCCARF activities is given 
in Table 5.7, which shows numbers of proposals 
received for each NCCARF-managed Call in the 
ARGP. The in-kind contribution of our SRPs was 

an important asset in the sparsely populated area 
of climate adaptation. The willingness of expert 
senior scientists and practitioners to participate is a 
measure of NCCARF’s reputation for credible and 
independent science.

Table 5.7: Numbers of expressions of interest and 
full proposals received for the ARGP Calls

Thematic 
area

EOIs Full 
proposals

Funded 
projects

EM 104 11 7

PI 82 12 3

SI 162 37 13

SEID 192 27 12

TB 60 19 8

FWB 67 14 7

IC -* 32 8

Combined 
Call**

-* 58 14

TOTAL 667 210 72

* Due to time pressures, these calls went straight to the full  
proposal stage. 
** A final call inviting proposals to address NARP priority research 
questions not addressed by successful proposals in previous calls. 

KPI 2d: Number of and levels of cash and in-kind 
investment in research projects which address 
NARP priorities or S&I research priorities initiated 
and/or funded by other research agencies, such 
as ARC.

This KPI is identical to KPI 1d, and is evaluated there.
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Table 5.8 shows the strategies and KPIs for Objective 
3. This objective was addressed primarily through the 
activities to commission, manage and deliver research 
through the ARGP and SIRP programs, although 
other NCCARF activities also contributed. 

Table 5.8: Objectives and Key Performance 
Indicators for Objective 3.

Strategy Key performance indicators*

3.1: 
Identify research 
projects to be 
supported by 
NCCARF through the 
two research activity 
streams.

KPI 3a  
Extent to which the portfolio of 
research projects commissioned by 
NCCARF (SIRP and ARGP) match 
the research priorities identified 
through end-user consultation 
(similar to KPI 1c).

KPI 3b  
Levels of satisfaction of end-users: 

a. in the processes of engagement - 
specifically, do they feel as if they 
have been adequately engaged 
in the process of identifying and 
prioritising the information and 
knowledge products that should 
be developed, including the 
NARPs (via end-user survey)(also 
for Objective 1);

b. with NCCARF research products 
in terms of relevance, timeliness 
and ease of adoption and 
application;

c. with the information and 
knowledge products provided by 
NCCARF - specifically, the extent 
to which the products meet their 
needs, and have been used to 
support and strengthen policy 
and decision-making (via end-
user survey) (overlaps with similar 
KPIs for Objectives 1 and 4).

KPI 3c  
Number of and levels of cash and in-
kind investment in research projects 
which address NARP priorities 
or SIRP priorities initiated and/or 
funded by other research agencies, 
such as the ARC (similar to KPI 1d).

KPI 3d  
The number of SIRP projects being 
undertaken as a result of a specific 
end-user group request.

KPI 3e  
Number of peer-reviewed papers 
and book chapters resulting from 
the Thematic and Synthesis and 
Integrative Research streams.

3.2: 
Initiate and manage 
research programs 
to address identified 
national research 
needs around the 
NCCARF priority 
themes.

3.3: 
Initiate and manage 
research programs 
to address identified 
national research 
needs for synthesis 
and integrative 
research knowledge.

3.4: 
Evaluate the 
contribution 
made by NCCARF 
research to national 
capacity, and re-visit 
understanding of 
knowledge gaps  
and research needs.

* Each KPI may be relevant to more than one strategy.

5.3.1 Key Performance Indicators for 
Objective 3

KPI 3a: Extent to which the portfolio of research 
projects commissioned by NCCARF (SIRP and 
ARGP) match the research priorities identified 
through end-user consultation.

The extent to which the portfolio of research 
projects commissioned by NCCARF matches ARGP 
research priorities is addressed under KPI 1c. 

With respect to the SIRP, research priorities  
were identified in the SIRP Strategy. At least one 
SIRP research project addressed each SIRP 
research priority. 

KPI 3b: Levels of satisfaction of end-users: 
a. with the processes of engagement - 

specifically, do they feel as if they have 
been adequately engaged in the process of 
identifying and prioritising the information and 
knowledge products that should be developed, 
including the NARPs (via end-user survey)  
(also for Objective 1);

b. with NCCARF research products in terms of 
relevance, timeliness and ease of adoption and 
application;

c. with the information and knowledge products 
provided by NCCARF - specifically, the  
extent to which the products meet their  
needs, and have been used to support  
and strengthen policy and decision-making  
(via end-user survey) (overlaps with similar 
KPIs for Objectives 1 and 4).

End-user satisfaction was measured quantitatively 
through the three Nielsen stakeholder surveys 
taken in 2011 (baseline), 2012 and 2013, and was 
qualitatively inferred from end-user participation in 
NCCARF activities. 

5.3 objective 3: 
Generate the knowledge  
required to meet end-user needs
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Figure 5.7: End-user satisfaction with NCCARF research projects.  
The question was “How do you rate the research projects funded by NCCARF…?” Source: Nielsen 2013. 

Satisfaction with the processes  
of engagement
Satisfaction of end-users with their involvement in 
identifying end-user knowledge needs is described 
in Section 4.1 (in relation to the development of the 
NARPs and SIRP Strategy) and is addressed as 
part of KPI 1b.

Satisfaction with research products – 
relevance, timeliness and ease of use
Results from the 2013 Nielsen survey indicate 
that end-users were satisfied with the relevance, 
timeliness and ease of adoption and application of 
NCCARF’s research projects, as shown in Figure 5.7. 
In the 2013 stakeholder survey 82% of respondents 
rated NCCARF at good or excellent for relevance 
and 75% for timeliness. Sixty-five per cent of 
respondents considered that we were at least good 
at meeting their information needs, and 74% thought 
that we were at least good at supporting adaptation 
decision-making. Below and in Figure 5.8, we 
evaluate the extent to which NCCARF’s reports and 
workshops met end-user requirements.

Satisfaction with extent to which 
NCCARF information and knowledge 
products meet end-user needs
This performance indicator was addressed by  
the stakeholder survey, and the responses are 
shown in Figure 5.8. When asked how NCCARF 
reports/workshops rated with respect to  
meeting information needs, 69% of respondents 
gave a rating of at least good. With respect to 
supporting decision-making in adaptation, 64%  
of respondents gave a rating of at least good. 

www.nccarf.edu.au


Ac
h

ievin
g

 n
c

c
Arf’s o

bjec
Tives

SeC
tio

N
 5

47

www.nccarf.edu.auNCCARF 2008–2013: The first five years

Figure 5.8: End-user satisfaction with NCCARF reports and workshops.  
The question was “How do you rate the NCCARF reports/workshops on…?” Source: Nielsen 2013. 

KPI 3c: Number of and levels of cash and in-kind 
investment in research projects which address 
NARP priorities or SIRP priorities initiated and/or 
funded by other research agencies, such as the 
ARC.

Please see KPI 1d for evaluation of this KPI.

KPI 3d: The number of S&I Research projects 
being undertaken as a result of a specific end-
user group request.

All 46 SIRP projects resulted from end-user input 
and requests. These needs were identified through 
a variety of processes that included surveys, 
discussions and meetings with key end-user 
groups from business, all levels of government and 
the community, FORNSAT and the NCCARF Board. 
The results of these processes were brought 
together in the SIRP Strategy, finalised in 2011.

KPI 3e: Number of peer-reviewed papers and 
book chapters resulting from the Thematic and 
Synthesis and Integrative Research streams.

All Final Reports for projects managed by NCCARF 
were peer-reviewed. In the ARGP there were 
two reviews for each project, both carried out 
by scientific experts. SIRP reports also had two 
reviewers, one of which was by a practitioner. 
Authors revised their reports in the light of review 
comments. The final reports arising from this 
process are listed in Appendix 1, and amount 
to 148 peer-reviewed publications arising from 
NCCARF research programs. As a result of this 
process, NCCARF final reports are classified 
as ‘books’ in the 2013 HERDC categorisation of 
research outputs, and count towards the research 
outputs of investigators and their institutions.

NCCARF asked each Principal Investigator to notify 
us of external peer-reviewed publications (journal 
papers, book chapters) resulting from their project. 
Appendix 2 sets out the result, amounting to 248 
peer-reviewed papers, either published, in press 
or in review. Note that this is a non-exhaustive 
list, since not all investigators responded and 
because articles and book chapters arising from 
the NCCARF research programs will continue to 
emerge in the years to come. NCCARF did not 
approach projects being carried out under the 
FRDC and NHMRC programs.

NCCARF has produced three edited books in its 
Establishment and Operational Phases, as follows: 

Climate Adaptation Futures, a collection of papers 
arising from the 2010 conference, and published by 
Wiley in 2012.

Natural Disasters and Adaptation to Climate 
Change, a collection of case studies based on the 
SIRP historical case studies of climate extremes, 
and expanded to include extreme events from 
around the world, published by Cambridge 
University Press and to appear in late 2013.

Practical Adaptation Studies, a collection by 
principal investigators of ARGP and SIRP projects 
setting out their principal findings relevant to an 
international audience. This book will be published 
by Wiley in 2014.
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Table 5.9 shows the strategies and KPIs for Objective 
4. This objective was addressed primarily through 
activities to make available knowledge that was 
generated by NCCARF, or by NCCARF Networks,  
and the knowledge generated elsewhere that has 
been considered relevant to NCCARF end-users. 

Table 5.9: Strategies and Key Performance 
Indicators for Objective 4

Strategy Key performance indicators*

4.1: 
Identify effective 
approaches to the 
communication and 
delivery of climate 
change adaptation 
knowledge to end-users

KPI 4a  
Levels of satisfaction of end-
users with the information and 
knowledge products provided 
by NCCARF (including the 
Annual Conference) (specifically, 
the extent to which the delivery 
of products support policy and 
decision-making and ease of 
adoption and application) (via 
end-user survey) (overlaps with 
similar KPIs for Objectives 1, 3).

KPI 4b  
Usage rate (including downloads 
and other traffic monitoring 
indicators) of NCCARF website 
and other online climate 
change adaptation information 
resources developed by 
NCCARF or as a result of 
NCCARF activities.

KPI 4c  
Number of peer-reviewed 
papers and book chapters 
resulting from the Thematic 
and Synthesis and Integrative 
Research streams.

4.2: 
Identify and address 
barriers to the effective 
communication 
of climate change 
adaptation knowledge

4.3: 
Collate, synthesise 
and communicate 
existing climate change 
adaptation knowledge

4.4: 
Communicate and 
disseminate climate 
change adaptation 
research outputs

* KPIs may be relevant to more than one strategy.

5.4.1 Key Performance Indicators  
for Objective 4

KPI 4a: Levels of satisfaction of end-users  
with the information and knowledge products 
provided by NCCARF (including the Annual 
Conference) (specifically, the extent to which the 
delivery of products support policy and decision-
making and ease of adoption and application)  
(via end-user survey) (overlaps with similar  
KPIs for Objectives 1, 3).

There were high levels of satisfaction of end-users 
with the information and knowledge products 
provided by NCCARF, as demonstrated by the 
stakeholder surveys. When asked to rate NCCARF 
with respect to its use of effective communication 
to share climate change adaptation knowledge, 
43% rated its performance as good, and 18% as 
excellent (Figure 5.4). 

Figure 5.9 reports on satisfaction levels for the 
two large NCCARF conferences held in 2010 and 
2012. Consistently, 80% of respondents gave a 
good or excellent rating for relevance of the topics, 
speakers and papers, and for provision of useful 
knowledge. 

NCCARF’s website was the primary repository of 
knowledge and communication products, including 
all final research reports. When respondents to 
the 2013 stakeholder survey were asked how they 
would rate the website in terms of usability, the 
response was very positive, as shown in Figure 
5.10. When asked whether the site contained the 
information they sought, 66% of respondents in 
2012 and 72% in 2013 gave a ‘good’ or ‘excellent’ 
response. With respect to ease of navigation, the 
‘good’ and ‘excellent’ responses amounted to 77% 
(2012) and 79% (2013).

KPI 4b: Usage rate (including downloads and 
other traffic monitoring indicators) of NCCARF 
website and other online climate change 
adaptation information resources developed by 
NCCARF or as a result of NCCARF activities.

Google Analytics began tracking visitors to  
www.nccarf.edu.au on Monday 24 November 2008. 
Since then (until June 2013), our website has had 
over 118,000 unique visitors and 246,000 visits. 
Traffic fluctuated in response to activities such 
as research calls and the approach of the annual 
conference, but shows a steady increase over time 
(Figure 5.11). 

5.4 objective 4: 
Make knowledge available 
to end-users

www.nccarf.edu.au
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Figure 5.9: Conference attendee satisfaction. Source: Nielsen 2013. 

Figure 5.10: Nielsen survey feedback on website.  
The question asked was “How do you rate the website in terms of …?”  Source: Nielsen 2013. 
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Figure 5.11: Visits to the NCCARF website each month from June 2008 to June 2013. 
Source: Google Analytics.

In total, there were 57,944 publication downloads 
from the almost 300 downloadable products (reports, 
factsheets, etc.) available on the NCCARF website.

The website attracted a global audience, with 
visitors from 204 different countries. The five most 
frequent countries of origin were:
•	 Australia (192,577 visits)
•	 United States (9676 visits)
•	 United Kingdom (5355 visits)
•	 India (3170 visits)
•	 Canada (2823 visits)

Of all visitors to the NCCARF site, 54.4% entered 
through a search engine, 18.8% were referred 
through a third-party site and 26.6% came directly. 
The site had strong referral traffic from visitors that 
click on a link hosted by another website. 
 
The following websites are the top providers of 
referral traffic:
•	 climatechange.gov.au
•	 griffith.edu.au
•	 facebook.com
•	 apo.org.au

NCCARF developed two sector-specific web-
portals, one for Local Government (established 
in 2012) and one for Business (established early 
in 2013). Traffic to these reached close to 10,000 
visitors during the period of operation (see Table 

5.10). This figure is encouraging, but the relatively 
brief periods of time over which these portals have 
operated makes it difficult at present to judge their 
long-term contribution to NCCARF’s mission. 

Table 5.10: Use of NCCARF’s targeted web portals. 
Source: Google Analytics

No. visitors Total visits Period of 
evaluation

Local 
government 
portal

9,179 13,003 1 Nov 2012  
to 12 Aug 
2013

Business 
portal

340 1,176 17 Mar 2013 
to 12 Aug 
2013

The Adaptation Research Networks hosted their 
own websites and recorded significant visitor and 
download rates for their products. For example, 
the Marine Biodiversity and Resources Network 
recorded an average of 1300 people accessing 
their site each month from its commencement in 
August 2009.

KPI 4c: Number of peer-reviewed papers and 
book chapters resulting from the Thematic and 
Synthesis and Integrative Research streams.

See KPI 3e for consideration of NCCARF 
performance against this KPI.

www.nccarf.edu.au
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Objective 1:  
Identify knowledge needs of end-users
The major areas of activity to address this objective 
were the production of the NARPs and the SIRP 
Strategy.

The NARPs were produced by a standardised 
approach necessitated by the need to produce one 
for each thematic area, nine in total. This required, 
in summary:
1. producing a baseline ‘Issues Paper’
2. setting up a writing team of experts in research 

and practice
3. producing a consultation draft and making 

this publicly available for comment, as well as 
targeting key stakeholders for review

4. finalising the NARP based on stakeholder 
comments and review.

This process worked well. Probably the greatest 
weakness lay in the engagement of stakeholders, 
especially from the end-user community. The 
Courage Partners review in 2012 confirms this, 
noting that feedback was received to the effect that 
“researchers dominated the development of the 
research plans” (Courage Partners 2012, p. 37). 

Nevertheless, the evidence from Section 5 of 
this Report suggests that, by the time of the final 
Nielsen survey in the first half of 2013, the majority 
of stakeholders were satisfied with NCCARF’s 
performance in understanding their adaptation 
information and knowledge needs (see Figure 5.4). 
The figure of 61% of respondents rating NCCARF’s 
performance as good or excellent was up from 
54% in 2012, and 47% in 2011, a statistically 
significant trend.  

A submission by the South East Councils Climate 
Change Alliance to the Productivity Commission 
inquiry into Barriers to Effective Climate Change 
Adaptation noted that: 

“NCCARF … is performing much needed 
support for the adaptation work in which [the 
South East Councils Climate Change Alliance] 
is involved. The strength of their approach is the 
close links with local government as end–users 
of the research where the evidence base for 
adaptation responses is built.”

Table 5.3 shows the number of end-users who 
were involved in NARP drafting and consultation. 
The numbers are considerable: 45 end-users were 
involved in NARP and NARP update drafting, and at 
least 223 took part in consultation activities.  

NCCARF’s four objectives were to:
1. Identify knowledge needs of end-users.
2. Build and harness the capacity of the research 

and end-user community.
3. Generate the knowledge to meet end-user needs.
4. Make knowledge available to end-users.

As we have discussed at length through Sections 
4 and 5.1-5.4, against all measures NCCARF has 
demonstrably met its Objectives. 

Here, we explore the extent to which the 
approaches we used to achieve the Objectives 
were the most appropriate, and whether NCCARF 
effectively met those objectives.

6 Did NCCARF achieve  
its objectives?

6.1 Appropriateness 
of the approaches

www.nccarf.edu.au
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The updating of the NARPs after two years was 
a particularly valuable activity, ensuring that they 
remained absolutely current in terms of their 
recommended priority research questions. The 
time elapsed between production of the NARP 
and its update, two years, was probably about the 
right interval, given the cycles of research funding 
and publication. At a maximum, only one or two 
updates are appropriate before an entire re-write  
is needed to ensure currency in all respects. 

Objective 2: 
Build and harness the capacity of the research 
and end-user community
The major area of activity to address this objective 
was the creation and engagement of the Adaptation 
Research Networks. The Networks were organised 
by priority themes (see Box 1) based broadly on the 
sectoral and regional vulnerabilities identified in the 
National Climate Change Adaptation Framework 
(DCCEE 2007). Overlaps in areas of interest 
between Network themes and cross-cutting 
issues were apparent and arguably any number 
of alternative theme structures could have been 
used. Nevertheless, the themes worked well as 
an organising framework in the initial stages and 
we found that, increasingly as time went on, the 
Networks were coming together spontaneously to 
organise inter-network cross-cutting events and 
activities (e.g. the SEID and EM Network workshop 
on the legal and institutional dimensions of 
adaptation and extreme event management). 

Within the Networks, climate change adaptation 
and Indigenous communities was considered 
as a component of the Social, Economic and 
Institutional Dimensions Network, and funding was 
explicitly provided to allow this Network to engage 
staff and carry out activities directed towards 
Indigenous communities. This proved to be a highly 
successful strategy and, for example, the topic for 
the first meeting of the Adaptation College of the 
SEID Network was on Vulnerability and adaptation 
in Indigenous Australia, held in November 2009 
(see Section 4.3). 

The Network hosts were decided during the initial 
phases of NCCARF by a competitive process. 
Research organisations were invited to bid and this 
meant that, initially, the Networks had very much 
a research-oriented ‘flavour’, and indeed this is 
indicated by their name – Adaptation Research 
Networks. This title was prescribed in the Griffith 

University-Commonwealth Funding Agreement – a 
preferable title would simply have been Adaptation 
Networks, or perhaps Adaptation Community 
Networks. Over time, and with encouragement from 
NCCARF itself and the Operational Review, the 
Networks shifted to be much more user oriented, 
with varying degrees of success. Although we 
may consider that organisations other than 
universities might give the Networks a more user-
oriented flavor, it is the case that it is probably 
only universities that have the capacity and the 
will to host a network. Their initial mandate should, 
however, have pointed them more clearly towards 
a mission that would engage and build capacity 
amongst researchers and practitioners equally. 

The bidding process for the Networks was open 
and responsive, and the Network hosts were 
selected on merit alone. This gave a somewhat 
geographically biased distribution of network hosts. 
An alternative approach might have been to make 
geographical distribution a stronger criterion for 
host selection, with the specific aim of ensuring 
that one network was hosted out of each state and 
territory. In the longer-term this might have served 
NCCARF’s goal of becoming the national leader in 
adaptation capacity-building better. Nevertheless, 
the approach that was used ensured the quality  
of Network activities, and served the organisation 
well over time. 

There is no doubt that the Networks achieved 
ground-breaking results over time in building 
and harnessing the capacity of the research and 
end-user communities to carry out and utilise 
adaptation research. We have listed a few areas 
above where approaches might be improved 
but these are very small compared to the overall 
success of this activity.

Objective 3: Generate the knowledge to meet 
end-user needs
NCCARF used open formal mechanisms 
(described in Section 4.2) to generate the 
knowledge required to meet end-user needs, and 
thus achieve Objective 3. These mechanisms built 
on the outputs and outcomes of Objective 1 (see 
Section 5.1), through which end-user knowledge 
needs were defined and prioritised. They built on 
and utilised the stakeholder involvement processes 
established through the activities and outcomes of 
Objective 2 (see Section 5.2). 
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The mechanisms for Objective 3 can be 
conveniently partitioned into two stages.

The first stage, identifying the research activities 
that would generate the knowledge required to 
meet end-user needs, consisted of four steps:
1. Preparing a clear and concise Call for research 

proposals that address specified high priority 
end-user information needs for climate change 
adaptation, as set out in the NARPs (or SIRP 
Strategy). 

2. Ensuring the Call was available to all interested 
parties, including researchers and end-users, 
through web announcements by NCCARF and 
ARNs, through the NCCARF Newsletter and 
through announcements to NCCARF partners etc. 

3. In the early Calls, first asking for and evaluating 
Expressions of Interest (EoI), to encourage 
applications without requiring large effort 
for a low success rate; successful EoIs then 
proceeded to a Full Proposal stage. In later Calls, 
time considerations did not permit this extra step 
and a single Full Proposal stage was used.

4. Objective evaluation of each proposal by a 
Science Review Panel that included experts  
in climate and adaptation research as well as 
end-users.

These mechanisms proved to be appropriate for 
several reasons: 
•	 the process was demonstrably fair and objective
•	 researchers were familiar with the mechanisms 

as they were substantially similar to those used by 
other Australian research procurement programs 

•	 the processes remained essentially the same 
throughout the research commissioning period, 
so researchers were able to apply learning from 
one research call to subsequent calls

•	 the proposal assessment included end-users, 
enabling this aspect of NCCARF’s program to 
contribute to end-user engagement. 

The second stage, managing to completion the 
selected research activities, consisted of three 
activities:
1. contracting each research group in accordance 

with their successful proposal and NCCARF and 
Australian Government requirements

2. managing each research activity to ensure time 
lines and deliverables progressed as contracted

3. ensuring each research report was independently 
reviewed and all review comments address in the 
final accepted report for each project. 

These mechanisms also proved to be appropriate 
for reasons including: 
•	 researchers were familiar with the contracting 

arrangements as they were substantially 
similar to processes used by other research 
procurement programs 

•	 the processes remained essentially the same 
throughout, so that researchers and their 
institutions became familiar with management 
and reporting requirements.

Several factors of both stages generated 
concern and even opposition on the part of some 
researchers, especially NCCARF’s requirements: 
•	 for levels of final reporting that would enable 

NCCARF to publish the research findings, and 
that all outputs be freely and globally available 

•	 for ongoing end-user involvement throughout the 
research process 

•	 for active communication of research findings to 
relevant end-users.  

However, these same factors ensured that the 
commissioned and delivered research outputs 
were suitable for end-user application and freely 
available to interested end-users. The majority of 
researchers embraced NCCARF’s requirements, 
and by so doing took enormous steps to deliver 
truly end-user relevant reports. By participating 
with NCCARF in communication of their outputs, 
they learned much about the issues confronting 
practitioners in adaptation, and how research can 
be used to support effective decision-making.
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Objective 4:  
Make knowledge available to end-users
NCCARF used a multi-channel, targeted approach 
for communication of adaptation knowledge.

At the commencement of the Operational Phase, 
and at the recommendation of the Operational 
Review, a Knowledge Adoption and Communication 
Strategy was developed to identify target audiences, 
map their knowledge needs, refine key NCCARF 
messages and set out the means of delivering 
such messages in influential ways. The Strategy 
was a living document that ensured it was flexible 
and changed as new or different audiences were 
identified or as knowledge needs changed.

NCCARF sought guidance about communication 
activities from key stakeholders including the 
DCCEE, the NCCARF Board, the NCCARF Partner 
Advisory Group and FORNSAT. This ensured that 
our communication activities remained relevant 
and flexible. We learned early on that, for example, 
holding full-day events in Canberra did not enable 
us to attract a sufficiently high-level audience and 
that short lunch-time meetings were more effective. 
Similarly we learned to hold business- and  
industry-focused events at breakfast, over lunch  
or in the evenings.

Methods of communication included:
•	 Events and activities to involve stakeholders and 

end-users in research development and inform 
them of research outcomes. We adjusted our 
approaches over time to ensure that we were 
relevant to attendees. Rather than a series of 
presentations directly at audiences, we included 
local panels and discussion sessions to ensure 
audience interactions. We worked with key 
people at the location at which the event was 
being held to ensure there was local ownership, 
including discussion about the subjects being 
discussed or presented.

•	 Three websites, one aimed at a general 
audience, and two focused on important 
stakeholders for NCCARF: local government and 
business. The websites were updated regularly 
and were a highly regarded means of delivering 
information. A comprehensive update of the 
main NCCARF website in 2012 made it easier 
to navigate and granted an effective, improved 
user experience. We used Google Analytics and 
Nielsen Survey responses to determine success 
and to guide changes.

•	 NCCARF annual conferences provided a 
significant opportunity to make information 
available to end-users and engage more broadly 
with stakeholders. They were well attended 
and achieved consistently high approval 
ratings in surveys (whether end-of-conference 
or Nielsen surveys). We learned lessons and 
evaluated performance at each conference. 
Certain audiences were more difficult to 
engage, especially the business sector. At the 
2013 conference we addressed this by holding 
an early morning breakfast event to cater to 
business, which attracted around 40 attendees. 
This was followed by a day of presentations and 
sessions with content focused on the interests of 
this community.

•	 We worked hard at getting comprehensive 
media coverage of NCCARF’s outputs, activities 
and achievements. This had varying levels of 
success, dependent upon the amount of interest 
in other current news items.

Overall, the flexibility of approach of NCCARF’s 
communication and knowledge delivery strategies 
delivered successful outcomes. We used our 
experiences to improve our approaches, and 
this resulted in increasing success over time, 
as demonstrated by our levels of engagement 
with stakeholders (as measured, for example, by 
willingness to engage in NCCARF activities such as 
preparation of Policy Guidance Briefs, attendance by 
end-users at NCCARF annual conferences, support 
by the States and Territories for FORNSAT etc.)
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As we have discussed at length through Sections 
4 and 5.1-5.4, against all measures NCCARF has 
effectively met its Objectives. 

As a further means of evaluation, we may draw 
on the evidence of NCCARF’s external reviews to 
consider whether NCCARF has performed well in 
terms of meeting its objectives, in particular the 
Courage Partners review in 2012. In considering 
the conclusions of that review, it should be borne 
in mind that it took place a year before NCCARF 
completed its activities, and therefore did not have 
a complete picture of what we went on to achieve in 
the remaining twelve months. 

To obtain holistic expert opinions about the scope 
of NCCARF and its activities, we approached 
three stakeholders who have been involved in 
NCCARF activities over the complete lifetime of the 
institution. Their evaluation of the effectiveness of 
NCCARF is included in Section 7. Here, we explore 
NCCARF’s effectiveness in delivering to the four 
individual Objectives. In thinking about NCCARF’s 
effectiveness, there are two important points that 
should be borne in mind. First, it is the case that 
the outcomes from NCCARF’s activities are still 
maturing, and will continue to mature. We can only 
judge NCCARF’s effectiveness from where we 
stand – the judgement will change as the maturation 
process proceeds. Second, NCCARF is a ground-
breaking activity, with little guidance to inform its 
judgements about what will work and what will not. 
Those who follow NCCARF will benefit from our 
experience, but we have had little if any opportunity 
to do the same. 

Objective 1:  
Identify knowledge needs of end-users
With respect to the NARPs, the 2012 Courage 
Partners review noted that several stakeholders 
interviewed were of the opinion that “these plans 
were a global first and recognised as goals that 
others should aspire to” (Courage Partners 2012, 
p. 35). Courage Partners identified a risk that the 
NARPs would be seen as “owned by the NCCARF 
and the research community” (Courage Partners 
2012, p. 36), whereas there is an additional need 

for them to be “recognised and driven by key users 
of the research for investment to be forthcoming” 
(Courage Partners 2012, p. 36). They went on to 
state that “the development of the NARPs is an 
achievement” (Courage Partners 2012, p. 37) but 
that there is an “on-going role to ensure they are 
communicated and understood by wider audiences” 
(Courage Partners 2012, p. 37). 

Objective 2: 
Build and harness the capacity of the research 
and end-user community
The Courage Partners review noted that the 
“Networks play a key role in communicating 
knowledge and information exchange” and that “the 
informal learning and knowledge development…
appears to be valued” (p. 39). The review 
also commented on NCCARF’s work to build 
relationships with local and state and territory 
governments (through FORNSAT), and considered 
that “the effort and value of these relationships will 
influence adaptation decision-making” (p. 42).

From the local government perspective, the review 
received feedback that “the sentiment from… 
the research community to involve them [local 
government] was appreciated but impractical” 
(Courage Partners 2012, p. 43). And this highlights 
an issue for NCCARF – that however much we work 
to involve end-users in our activities, we are limited 
by the fact that end-users have their ‘day jobs’ that 
must be addressed first and foremost, and that there 
is only limited time left over to engage in NCCARF 
activities. This was a limiting factor for NCCARF 
especially with respect to local government and the 
business sectors. In both cases, we have addressed 
this issue by setting up web-based portals as a 
primary engagement mechanism, and this has 
worked to an extent but probably requires more 
input from NCCARF to achieve its full potential.  
The comment from the Courage Partners review is 
that the Local Government portal was ‘a good start’. 
Note that the Business portal did not exist at the 
time of the review.

6.2 effectiveness of NCCARF  
in meeting its objectives
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FORNSAT, the engagement mechanism with  
the states and territories, delivered very effectively 
to Objective 2. Amongst its achievements we 
should note:

a. Through its meetings, capacity building through 
engagement with NCCARF and its Networks, 
and the opportunities to engage with one 
another in a neutral environment;

b. Supporting NCCARF in its activities, including 
the annual conference, science review panels, 
review of SIRP final reports, and organising 
workshops.

The existence of FORNSAT and the involvement of 
its members has been a major contributing factor to 
NCCARF’s effectiveness in meeting Objective 2. It is 
encouraging that a number of the states have now 
set up their own research programs in adaptation, 
and that the capacity that NCCARF has built is likely 
to ensure the quality of these programs.

Objective 3: 
Generate the knowledge to meet end-user 
needs
The Courage Partners review expected “a 
significant boost in core understanding and a 
range of foundational knowledge” as a result of 
NCCARF’s investment in research, creating “a solid 
platform for future…decision-making” (Courage 
Partners 2012, p. 37-38). Nevertheless, the review, 
in thinking about the link between the research 
gaps identified by the NARPs and the funded 
projects, considered that “it can be hard to draw 
the direct link to how these projects are fulfilling 
gaps in research” (Courage Partners 2012, p. 38). 
The review received feedback that “it was difficult 
to see how it [the research] would inform decision-
making” (Courage Partners 2012, p. 38). 

There is no doubt that, in setting up and managing 
its research programs, NCCARF walked a narrow 
path to maintain and demonstrate research quality 
while at the same time focussing on perceived 
stakeholder needs. NCCARF was conscious of the 
need, during these five initial years of operation, 
to build a demonstrable reputation for high-
quality research outputs, which we did through 
competitive open calls, science review panels for 
evaluation of proposals, and peer review of final 
reports. To maintain focus on end-user needs, 
we required projects in the ARGP to prepare and 
implement End-user Engagement Plans, and 

projects in the SIRP to involve end-users at every 
step in the research chain from proposal to final 
reporting and dissemination. 

What we did not do is solicit sector/problem-
specific research topics from individual categories 
of end-users. NCCARF is a national organisation 
which was established with funding from the 
Australian Government with a mission to address 
adaptation at the national level. Given the scale 
of the adaptation challenge, and the level of 
understanding around this challenge, this was  
not considered to be an appropriate approach.  
The Courage Partners review recognises this, 
saying “if no investment goes into developing  
the key understanding and underpinning science 
then the value of the short term and applied 
research will diminish over time” (Courage Partners 
2012, p. 39). There is no doubt that as NCCARF 
moves into the future having built a solid reputation 
and with growing authority, and engaged with 
a community of researchers which interacts 
confidently and comfortably with end-users, it will 
be able to shift the balance increasingly towards 
stakeholder-driven research without jeopardising 
the quality of the outputs from that research. 

Objective 4: 
Make knowledge available to end-users
Mark Stafford Smith, in Section 7.1, notes, with 
respect to Objective 4, that “the conferences 
were among the most successful parts of this 
effort” but that this was “probably the weakest 
area of achievement, although it requires more 
maturation time”. The Courage Partners review was 
carried out more than 12 months before NCCARF 
completed its work in mid-2013, and while the bulk 
of NCCARF’s research projects were still underway, 
giving no real opportunity for the review to evaluate 
NCCARF performance under this Objective. 
Nevertheless, the review concluded that NCCARF 
has “enabled on-going often intangible learning 
and knowledge development between researchers 
and research users” (Courage Partners 2012, p. 35) 
and it pointed in particular to the activities of the 
Networks in this respect.
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The Courage Partners review in 2012 reached the 
conclusion on NCCARF’s overall achievements that 
“there is significant evidence that NCCARF has 
boosted Australia’s ability to develop foundational 
knowledge required for confident and effective 
decision-making”. 

For an up-to-date, informal yet expert view of the 
totality of NCCARF achievements, we approached 
three stakeholders who have been involved in 
NCCARF activities over the complete lifetime of the 
institution. Our request to them is as follows:

“… to write a short (half page - say 500 words) 
piece on NCCARF’s impact on adaptation 

activities, capacity and awareness in Australia. 
Whatever is written, we would undertake to print, 
and to print as is, with no editing, deletions, 
insertions - no tampering whatsoever. …
…if you will kindly undertake this task, we in 
NCCARF undertake to include your piece in 
the main body of the NCCARF final report as 
delivered to us, with no editing, deletions or 
insertions. We would send you a copy of that 
section of the final report as and when we  
deliver it to the Department.”

The ‘opinion pieces’ of these three expert 
stakeholders follow.

7 External view of  
NCCARF’s overall achievements
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Mark is Science Director of the CSIRO Climate 
Adaptation Flagship and Chair of the inaugural 
Science Committee for Future Earth. His piece reads:

“NCCARF came into existence, like CSIRO’s Climate 
Adaptation Flagship, at a time when public climate 
scepticism was rife, yet researchers were more 
clear than ever that climate change was happening. 
As a result I think there was a widespread sense 
that the research community had better get on with 
work on adaptation because there was little sign 
that mitigation had a chance, a sentiment that still 
has considerable currency. In this atmosphere, the 
new spotlight on adaptation lacked any focus, and 
was dominated by individual researchers looking 
at the potential impacts of climate change on their 
favourite organism or community or bridge. By 
luck or great design, the government’s significant 
commitment to establishing NCCARF put in place 
a critical element of research infrastructure at 
precisely the right moment to provide guidance in 
this absence of focus. Nonetheless, as the now-
extended experience of creating new networks in the 
Cooperative Research Centre program has shown, it 
takes at least 4-5 years for a complex new entity to 
establish a modus operandi among its participants, 
along with a clear direction and value proposition. 
It can also take this long to sort out governance 
issues. The success of NCCARF therefore needs to 
be assessed with these realities in mind.

Its first objective, of systematically identifying 
knowledge needs, was achieved reasonably 
consistently across its Research Priority domains; 
my appraisal is that the details of these NARPs 
were somewhat idiosyncratically affected by the 
particular membership of writing teams, and in 
some cases the domains themselves were not yet 
sufficiently sophisticated to be able to articulate 
what their real knowledge needs were. Nonetheless 
the NARPs stand as a unique set of consistently 
articulated cases, which a process of on-going 
iterations would gradually hone. I count this 
objective as well met within the time constraints 
of the Program, and I am not aware of any other 
country in the world with adaptation needs so  
well resolved.

The second objective, of harnessing the research 
and end-user communities, was achieved through 
networks, meetings, and the engagement of both 
communities in research projects. My assessment 
is that the adaptation networks (NARNs) were 
a mixed bag, some operating very effectively to 
bring a strong community together, others less so. 
The activities of NCCARF in supporting a series of 
national adaptation conferences were very powerful, 
indeed assisting the generation of the international 
series of adaptation conferences also. The Australian 
conferences were especially effective in bringing 
researchers and users together, in a way not 
replicated elsewhere in the world. 

The harnessing of researchers was also associated 
with the third objective of generating knowledge 
through the suite of commissioned research projects, 
since this permitted considerable direction of the 
research; this was also a mixed bag – I think that there 
was an undersupply of good research proposals, 
coupled with some disillusion at process difficulties 
in earlier years. As a result there were many 
excellent projects, but there were also poor ones. 
The overall portfolio of projects, if treated a little 
selectively, nonetheless constitutes an impressive 
oeuvre, again unmatched around the world.

The fourth objective was to make this knowledge 
available to users, an effort which intensified in 
the most recent years. In fact I would say that the 
conferences were among the most successful parts 
of this effort, even though much work also went 
in to synthesis projects and policy briefs, etc. This 
was probably the weakest area of achievement, 
although it requires more maturation time.

In summary, NCCARF struggled with processes 
and governance, particularly in the first half of its 
existence, but no more than any other ambitious 
networking enterprise starting from scratch;  
and it delivered more coherence to Australia’s 
adaptation research effort than has been achieved 
in any other nation of the world. There are areas 
where on-going iterations and time are required 
to maximise its benefits, but at this point I would 
count it a valuable success.”

7.1 Contribution from  
Dr Mark Stafford Smith
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Will is Australian Climate Commissioner, and 
recently retired from the post of Executive Director 
of the ANU Climate Change Institute at the 
Australian National University. His piece reads:

“The NCCARF legacy:  
preparedness for the inevitable.

There is little doubt that the world is headed for 
a 2oC rise in global average temperature later 
this century, and possibly much more. With an 
average rise of just under 1oC now, we can already 
see the considerable impacts of climate change, 
often through its influence on extreme weather 
events. It is inevitable that these will worsen before 
we can stabilise the climate system. NCCARF was 
established five years ago to help Australians deal 
with the consequences of climate change that are 
occurring now, and to help us prepare for what  
is coming.

By any measure, NCCARF has been a success, 
and in many areas an outstanding success. 
Perhaps most importantly, it has changed, in 
close collaboration with colleagues from the 
CSIRO Adaptation Flagship, the narrative around 
adaptation to climate change; it has developed 
sound approaches to create the knowledge base 
needed to support effective adaptation, and it has 
built the capacity to undertake adaptation activities 
on the ground into the future.

Arguably the most important contribution that 
NCCARF has made is to adopt and promote a user-
oriented perspective, built around risk management 
and a systematic approach to decision-making. 
The approach has focused on the integration of 
climate-related risks with many other factors that 
businesses, industries, communities, conservations 
groups and others consider when making their 
decisions and planning their futures. The emphasis 
has been on using scientific knowledge to inform 
the adaptation process, rather than to drive it. This 
approach is sometimes called the “co-production 
of knowledge”, and involves an ongoing, close 
collaboration with stakeholders, from problem 
formulation through the research itself and on to 
communication and application. It is a concept that 
is often invoked but much less often implemented. 
NCCARF, however, has indeed walked the talk.
Putting this user-oriented approach into practice 
has required the building of appropriate capacity 
across many of the most important sectors in the 
Australian society and economy. NCCARF has 
achieved this through the development and support 
of networks that have drawn in a large number 
of researchers from many institutions around 
the country, well beyond the original NCCARF 
consortium, and connected them to user groups. 
This has proven to be a very successful strategy, 
with the development of thriving networks that have 
churned out a prodigious volume of high quality 
research over the past five years. More importantly, 
these networks have gone well beyond the 
research itself, embedding adaptation to climate 
change in the everyday planning, decision-making 
and management in local councils, agricultural 
businesses, industries, conservation groups and 
many other enterprises. 

7.2 Contribution from  
Prof Will Steffen
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One of the most striking outcomes of the NCCARF 
effort has been the rapid rise of Australian 
adaptation research and implementation into a 
world leadership role. The first major international 
climate adaptation conference was held at the 
Gold Coast, hosted by NCCARF and the CSIRO 
Adaptation Flagship. It was as intellectually 
stimulating as any conference I’ve participated 
in, but it achieved even more by involving a 
large number of practitioners who were already 
committed to the co-production of adaptation 
knowledge. Since then, the signs of Australian 
leadership at the global level are obvious – strong 
representation in subsequent adaption conferences 
elsewhere, a large number of high quality 
Australian papers in the scientific literature, and 
the clear signs that adaptation research is already 
influencing decisions on the ground. This is a very 
good thing, as the world is currently tracking at 
the highest greenhouse gas emission scenario. 
This means that Australia will have to cope with an 
increasingly destabilised climate, loading the dice 
towards more frequent and more intense extreme 
weather events. 

What does the future hold? The capacity to adapt 
to an uncertain but rapidly destabilising climate is 
paramount; without it, we’ll struggle to survive as a 
society. NCCARF research has undoubtedly built 
significant capacity right across Australia to deal 
with this increasingly risky future. The networks 
that NCCARF has built are essential social capital 
for this future. It is an outstanding legacy. Yet, there 
remains a prominent gap that requires attention. 
NCCARF built more than networks; it created a 
central capacity to evaluate, synthesise and build 
on the research coming out of the networks to 
accelerate the fundamental science and art of 
adaptation. We need to maintain and strengthen 
this capacity into the future, a challenge that still 
remains to be met.” 
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Bruce is a member of the Wentworth Group of 
Concerned Scientists and Emeritus Professor at 
the University of Sydney. His piece reads:

“In 2009, I was invited to chair the team responsible 
for drafting the NCCARF Research Plan on 
Settlements and Infrastructure (Thom, et al., 
2010). This was envisaged as one of the largest 
of 8 plans designed to facilitate communication 
between researchers, and through new research 
provide the nation with enhanced capacity to 
adapt to the challenges of climate change. In 
performing this role, I was able to engage with a 
range of stakeholders in both private and public 
sectors that were able to identify critical gaps in 
information to address various issues arising from 
potential impacts of climate change on Australian 
settlements and infrastructure.

The need for national investment in adaptation, 
including improving our resilience to withstand the 
devastating impacts of extreme events, has been 
highlighted in recent Productivity Commission and 
Senate inquiries. Commonwealth Government 
efforts to develop policies that address issues 
of climate change have not put as much effort 
into adaptation compared to emissions control. 
Nevertheless, commitments to NCCARF and other 
programs have demonstrated since 2009 the value 
of linking the scientific community with decision-
makers who are beginning to plan for what many 
see as inevitable changes to ecosystems and the 
lives and livelihoods of people.

Climate science points to Australia being very 
vulnerable to any shifts in climate systems that 
involves more heat, loss of soil moisture, droughts 
and exposure to floods and coastal inundation. 
One of the lessons from the work of NCCARF has 
been to show that understanding these processes 
and impacts, and how best to create adaptive 
responses that enhance our resilience, requires 
long-term commitments from governments and 
the private sector. Behavioural, legal and economic 
changes appear as requiring evaluation and  
re-evaluation as the nature of forces of climate 
change develop in intensity and magnitude in 
coming decades.

What we should not being doing is turning off 
investments in integrated adaptation research just 
as they are getting going. NCCARF has offered 
a model for bringing stakeholders together to 
help define research needs in the context of 
user needs. It provides a rare environment for 
researchers and practitioners from a range of 
disciplines in universities, in consultancies, in 
public institutions such as CSIRO, and in state and 
local governments, to form on-going collaborative 
research networks. These are needed to enhance 
our understanding of the nation’s potentially 
fragile environmental and hence social and 
economic future and what we should be doing 
to reduce adverse impacts. Without an NCCARF, 
the universities in particular are left somewhat 
rudderless in the way they can contribute to the 
nation’s long-term welfare.”

7.3 Contribution from  
Prof Bruce thom
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Appendix 3: 
NCCARF summary factsheets 
Promoting Excellence in Adaptation 
National Climate Change Adaptation Research 
Facility 2012, NCCARF Highlights: Promoting 
Excellence in Adaptation - Factsheets, National 
Climate Change Adaptation Research Facility,  
Gold Coast, 2pp. each, factsheet.
1. Climate Adaptation Futures: The 2010 

International Climate Change Adaptation 
Conference

2. Developing Knowledge to Adapt: Key 
Achievements of the National Climate Change 
Adaptation Research Facility

3. The Forum for NCCARF, States and Territories 
(FORNSAT)

4. Learning from Experience: A Synthesis of 
Historical Case Studies

5. NCCARF Research Programs: Delivering 
a Portfolio of Research to Support Climate 
Change Adaptation in Australia

6. Public Risk Perceptions, Understandings and 
Responses to Climate Change in Australia and 
Great Britain

Historical Case Studies
National Climate Change Adaptation Research 
Facility 2011, Learning from Experience: Presenting 
NCCARF Synthesis and Integrative Research - 
Factsheets, National Climate Change Adaptation 
Research Facility, Gold Coast, 2pp. each, factsheet.
1. Historical Case Studies of Extreme Events: 

Introduction to the Case Studies
2. Historical Case Studies of Extreme Events: 

Meteorological Context
3.  Key Findings: The 2008 Floods in Queensland: 

Charleville and Mackay
4. Key Findings: Cyclone Tracy
5. Key Findings: Drought and the Future of Rural 

Communities: Drought Impacts and Adaptation 
in Regional Victoria, Australia

6. Key Findings: Drought and Water Security: 
Kalgoorlie and Broken Hill

7. Key Findings: East Coast Lows and the 
Newcastle-Central Coast Pasha Bulker Storm

8.  Key Findings: Heatwaves: The southern 
Australian Experience of 2009

9. Key Findings: The Nature and Utility of Adaptive 
Capacity Research

10. Key Findings: Storm Tides along East-Coast 
Australia

11. Learning from Experience: A Synthesis of 
Historical Case Studies

Food Security
National Climate Change Adaptation Research 
Facility 2012, NCCARF Food Security - Factsheets, 
National Climate Change Adaptation Research 
Facility, Gold Coast, 2pp. each, factsheet.
1. Managing risks to food security 
2. Implementing food security risk management

Limits to Adaptation
National Climate Change Adaptation Research 
Facility 2012, Exploring the Limits to Climate 
Change Adaptation - Factsheets, National Climate 
Change Adaptation Research Facility, Gold Coast.
1. Limits to Climate Change Adaptation: Key 

Findings, 4pp, factsheet.
2. Climate Change Adaptation in the Australian 

Alps, 2pp, factsheet.
3. Climate Change Adaptation in the Coorong and 

Lower Lakes, 2pp, factsheet.
4. Climate Change Adaptation in Floodplain 

Wetlands: the Macquarie Marshes, 2pp, 
factsheet.

5. Limits to Climate Change Adaptation in the Great 
Barrier Reef , 2pp, factsheet.

6. Limits to Climate Change Adaptation in Small 
Inland Communities Affected by Drought, 2pp, 
factsheet.

7. Limits to Climate Change Adaptation for Two 
Low-lying Communities in the Torres Strait, 2pp, 
factsheet.

Coastal Zone
National Climate Change Adaptation Research 
Facility 2012, Adapting to Climate Change in 
the Coastal Zone - Factsheets, National Climate 
Change Adaptation Research Facility, Gold Coast.
1. Managed Adaptation Options, 4pp, booklet.
2. Seven Principles of Coastal Zone Climate 

Change Adaptation, 2pp, factsheet.
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Flooding
National Climate Change Adaptation Research 
Facility 2012, Adaptation lessons from flooding 
impacts in Australia - Factsheets, National Climate 
Change Adaptation Research Facility, Gold Coast, 
2pp. each, factsheet.
1. Flood and drought resilience lessons for the 

mining industry (2012)
2. Protecting structures from floodwater (2012)
3. Community adaptation strategies to floods (2013)
4. Enhancing disaster resilience and adaptability 

(2013)
5. The 2008 floods in Queensland: a case study 

(2013)
6. Adapting our built environment to a changing 

climate (2013) 
7. Key flooding lessons from Australia and abroad 

(2013)
8. Providing emergency supplies to flood prone 

areas (2013) 

Networks
National Climate Change Adaptation Research 
Facility 2012, Living with Climate Change: Climate 
Change Impacts and Adaptation Factsheets for 
Australia - Factsheets, National Climate Change 
Adaptation Research Facility, Gold Coast, 2pp. 
each, factsheet.
1. Marine Biodiversity and Resources
2.  Terrestrial Biodiversity
3. Water Resources and Freshwater Biodiversity
4. Primary Industries
5. Settlements and Infrastructure
6. Indigenous Communities
7. Emergency Management
8. Human Health
9. Tourism

Other
National Climate Change Adaptation Research 
Facility 2012, Learning from Regional Climate 
Analogues – Summary, National Climate Change 
Adaptation Research Facility, Gold Coast, 2pp, 
factsheet.

National Climate Change Adaptation Research 
Facility 2010, Key Findings: An Assessment of the 
Vulnerability of Australian Forests to the Impacts 
of Climate Change, National Climate Change 
Adaptation Research Facility, Gold Coast,  
2pp, factsheet.
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NCCARF is a consortium made up of Griffith University together with funding partners drawn  
from across the country:

•	 Queensland Government

•	 James Cook University

•	 Macquarie University

•	 Murdoch University

•	 The University of Newcastle

•	 Queensland University of Technology

•	 University of Southern Queensland

•	 University of the Sunshine Coast

In its Operational Phase, NCCARF was overseen and guided by a ten-member Advisory Board. 

Our Vision
Decision-makers have the information needed to adapt Australia successfully to climate change.

Our Mission
To lead the research community in a national interdisciplinary effort to generate the information  
needed by decision-makers in government and in vulnerable sectors and communities to manage  
the risks of climate change impacts. 

Our Core Objectives
•	 To identify knowledge needs of end-users
•	 To build and harness the capacity of the research and end-user community
•	 To generate the knowledge to meet end-user needs
•	 To make knowledge available to end-users

Published by the National Climate Change Adaptation Research Facility
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Disclaimer
The views expressed herein are not necessarily the views of the Commonwealth or NCCARF, and neither  
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Facility (NCCARF) is a unique venture established  
by the Australian Government in 2008 to generate 
and communicate the knowledge decision-makers 
need to effectively adapt Australia to climate change.
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