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1. Purpose of Implementation Plan 

This Implementation Plan for Primary Industries (2012) outlines implementation directions for the 
updated priority research questions for climate change adaptation by primary industries, as stated 
in the Update Report: National Climate Change Adaptation Research Plan for Primary Industries 
(2012) (Update Report; Barlow et al., 2012).  

The purpose of this Implementation Plan is to define the most effective way to build (and in some 
cases initiate) national investments to address the updated priority research questions.  The focus 
is on: 

• delivering research to address the objectives of the Primary Industries NARP; 
• facilitating collaborative arrangements; 
• maximising resources for priority research; and  
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• optimising the timing of research investments. 

Implementation Plans consider opportunities for implementing research at a specific time, and so 
are not static documents.  NCCARF updates Implementation Plans periodically to ensure that new 
opportunities are continually identified, developed and harnessed over time. This implementation 
plan was revisited and updated during 2012 using information from relevant organisations and after 
discussion and input from key stakeholders. 

Additional opportunities for research investment may arise in this area over the coming year and in 
a next Phase of NCCARF.  This Implementation Plan will be updated to reflect the development of 
new opportunities. 

2. Background 

2.1 Australia’s Climate and Primary Industries 

Australia’s primary industries are fundamentally dependent on the natural resources of the land 
and on weather conditions and climate.  The sector has evolved by developing innovative ways to 
cope with climate and weather patterns that are highly variable and extreme.   

Productivity of Australia’s primary industries over the past 30 years has continued to grow at an 
average of 2.8% per year, considerably higher than that achieved by the economy as a whole.  
These high rates of productivity improvement are derived from the innovation and inventiveness of 
producers, processors, and marketers, together with new knowledge and techniques derived from 
research. However, climate change now presents a new set of challenges and opportunities.   

2.2 The Primary Industries NARP 

The National Climate Change Adaptation Research Facility (NCCARF) developed the National 
Climate Change Adaptation Research Plan for Primary Industries (Primary Industries NARP; 
Barlow et al., 2011) in 2010 to identify high priority research questions to guide research 
investment and activity for a five to seven year period. The Primary Industries NARP is one of nine 
NARPs that address issues arising from the impacts of climate change on key theme areas.  

In 2012 NCCARF revisited the Primary Industries NARP to take account of developments after the 
NARP was completed, including: 

• research published since 2010, 

• changes to stakeholder information needs since 2010, and  

• research commissioned after the NARP was completed. 

The revisit process resulted in the preparation of an Update Report (Barlow et al. 2012) that sets 
out amendments to the list of priority research questions identified in 2010. The new list of high 
priority research questions is provided in Appendix 1. 

2.3 Preparation of the Implementation Plan  

NCCARF has updated the Primary Industries Implementation Plan in 2012 to take account of 
changes in:  

• the capacity of Australian researchers to undertake climate change adaptation research for 
primary industries and  

• the capacity of key potential research funding organisations to invest in research to address 
the updated research priorities in the primary industries research theme.   
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Australia has a long history of high-quality research that addresses primary industries, funded by 
both the public and private sectors. This research provides a good platform for a national focus on 
climate change adaptation research that addresses the updated priority research questions for 
primary industries. 

3. Positioning the NCCARF research program for primary 
industries with other national programs and initiatives 

Australia’s research investment in topics relevant to primary industries amounts to about $1 billion 
annually. Most of this funding is provided by governments, Rural Research and Development 
Corporations (RDCs), higher education institutes, and the private sector. Approximately half of this 
funding comes from the RDCs, supported by contributions from grower levies and by the Australian 
Government. An additional but unquantifiable amount of research undertaken by producers 
themselves contributes substantially to ongoing improvements in business and industry 
performance. 

Some of this research focuses on climate change impacts and adaptation for primary industries, 
principally supported by bodies that invest in other aspects of rural research. In addition to these 
research investment sources, the Australian Government has initiated several major programs 
through the Clean Energy Future package that are relevant to climate change adaptation for 
primary industries: 

• the Biodiversity Fund,  
• the Carbon Farming Initiative,  
• the Regional Natural Resource Management Planning for Climate Change Fund, 
• the Regional Natural Resource Management Planning for Climate Change Fund,  
• the Indigenous Carbon Farming Fund. 

The updated priority research questions are able to guide investment by any of these bodies, 
subject to their own priorities. This Implementation Plan sets out how the available funds for 
primary industries research can be applied to addressing the updated priority research questions. 

A key body that brings interested stakeholders together is the Climate Change Research Strategy 
for Primary Industries (CCRSPI), a collaborative network operating under a mandate from the 
Primary Industries Standing Committee (PISC) and the Council of Research and Development 
Corporation Chairs (CRDCC). The goals of CCRSPI are to:  

• improve coordination of primary industries climate change research in both adaptation and 
mitigation, 

• provide leadership and representation for the primary industries research community, and 

• be a recognised point of communication for governments and the broader community.   

CCRSPI does not have its own research investment program, but it does have the mechanism to 
facilitate discussions and agreements between its partners. CRRSPI’s partners include the major 
primary industries research funding bodies in Australia, including the Rural Research and 
Development Corporations, the Australian Government, all state governments and CSIRO.  It is 
supported by the Australian Council of Deans of Agriculture.   

The priority research questions in the Primary Industries NARP provide a strategic context for 
commodity-focussed research of the RDCs, the industry and regional concerns of state and 
territory government agencies and the national interests of DAFF and CSIRO.  
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Some priority research questions in the Primary Industry NARP are critical to the interests of all 
research stakeholders, such as those concerned with the nature of adaptive capacity, options for 
adaptation responses and transformation and integrated adaptation responses and initiatives. 

The Adaptation Research Network for Primary Industries (PIARN) has an important role in 
facilitating research consortia and developing research capacity (see Section 5.7).  

4. Potential Sources of Research Funding 

This section outlines potential sources of research funding to address climate change adaptation in 
primary industries. 

A summary of current research on climate change adaptation for primary industries prepared for 
CCRSPI (Price 2012) indicates that most current research is focussed on just two components of 
the Primary Industries NARP: Adjusting primary production practices and technologies (Area 3) 
and Changing production systems (Area 4). Other components, such as Understanding adaptive 
capacity (Areas 1 and 2), Transforming (Area 5) and Integrated adaptation (Area 6), are receiving 
relatively less research investment.  

4.1 Key changes since 2010  

Since the first Implementation Plan (2011) for the Primary Industries NARP was completed, 
several developments have affected funding for climate change adaptation for primary industries. 

• Four research projects directly relevant to the priority research questions in the Primary 
Industries NARP have been commissioned using about $700,000 of Adaptation Research 
Grants Program (ARGP) funding. These projects have a total research value of about 
$2,000,000 (cash and in-kind); they are managed by NCCARF and will be reported by June 
2013. A further four ARGP research projects commissioned under other themes are also 
relevant to climate change adaptation by primary industries. 

• NCCARF has commissioned 25 research projects under the SIR program that have are 
also relevant to climate change adaptation by primary industries. 

• All ARGP funding has been allocated (see Section 4.3.1). 

• Over 50 other research projects concerned with climate change adaptation by primary 
industries have been commissioned by other research investors.  

• Significant research investments about climate change adaptation for primary industries are 
being made by other parties (see Section 4.3.8). 

• The Commonwealth government has initiated several major programs through the Clean 
Energy Future package that are relevant to climate change adaptation for primary 
industries; 
• the Biodiversity Fund,  
• the Carbon Farming Initiative,  
• the Land Sector Carbon and Biodiversity Board, and  
• the Regional Natural Resource Management Planning for Climate Change Fund. 

4.2   Current NCCARF (ARGP) Research Program for Primary Industries 

In 2010, the Department of Climate Change and Energy Efficiency (DCCEE) agreed to provide 
Adaptation Research Grants Program (ARGP) funds to support climate change adaptation 
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research that addressed four of the priority research questions identified in the original Primary 
Industries NARP. Four research projects have been commissioned under the NCCARF(ARGP) 
funding that address the research priorities in the original Primary Industries NARP. The total value 
of this research portfolio, including ARGP funds, other funding and in-kind from researchers and 
other parties, is about $2,000,000. The projects are listed in Appendix 2. 

All ARGP funds have been allocated. 

4.3 Australian Government  

4.3.1 Regional Natural Resource Management Planning for Climate Change 
Fund 

The Regional Natural Resource Management Planning for Climate Change Fund has been 
established to support the updating of existing regional NRM plans to guide planning for climate 
change impacts on the land and to maximise the environmental benefits of carbon farming 
projects. The key goal is to guide where biosequestration projects should be located in the 
landscape to maximise the benefits for biodiversity, water and agricultural production. Around 
$44m over five years will be available from the Regional Natural Resource Management Planning 
for Climate Change Fund through two streams: Stream 1 will enable regional NRM organisations 
revise existing regional NRM plans (see Section 4.3.4); Stream 2 will support development of 
regional-level information in the form of scenarios about the impacts of climate change (see 
Section 4.3.2). 

4.3.2 Department of Climate Change and Energy Efficiency – Adaptation 
Research Grants Program 

Adaptation Research Grants Program  

The Department of Climate Change and Energy Efficiency (DCCEE) provided $27 million over 
2008-2013 for the Adaptation Research Grants Program (ARGP), managed as seed funding for 
research to address the priority research questions identified in the nine themes of the NCCARF 
program. 

As noted in Section 4.2, DCCEE allocated ARGP funds for research focussed on certain priority 
research questions in the original Primary Industries NARP, and all of this funding has been 
allocated.   While all other ARGP funding has been allocated DCCEE retains an interest in 
promoting further research into the Primary Industries and other NARP theme areas. 

Griffith University, NCCARF, the NCCARF Board and DCCEE are looking at options for an 
extension of NCCARF.  No funding for further primary industries research will be available from an 
extension of the ARGP until decisions are made about the future of NCCARF. 

Regional Natural Resource Management Planning for Climate Change Fund 

DCCEE administers Stream 2 of the Regional Natural Resource Management Planning for Climate 
Change Fund that will provide $15m over five years from 2012 to support development of regional-
level information in the form of scenarios about the impacts of climate change (water, temperature, 
storms) which can be used for medium term regional NRM land use planning.  

4.3.3 Department of Agriculture, Fisheries and Forestry (DAFF) 

DAFF is the Australian Government Department with primary carriage of all policy and regulatory 
matters relating to the Australian primary industries.  A new research investment program for 
climate change adaptation and mitigation (Climate Change Research Program (CCRP)) was 
introduced in 2012 to augment and extend two previous research programs having a similar focus 
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(Australia’s Farming Future (AFF), and the Forest Industries Climate Change Research Fund 
(FICCRF)). 

Climate Change Research Program (CCRP) 

The Adaptation Research Program (ARP) component of the CCRP was established to help 
farmers develop strategies and practices to manage the effects of climate change. The ARP has 
invested in a nationally coordinated package of research projects, which aim to develop knowledge 
and management strategies to assist primary producers to adapt to a changing climate while 
increasing productivity. 

The ARP includes funding from the CCRP, state departments and industry and research bodies. 
Research under the program will support primary producers to: 

• adapt to the unavoidable impacts of climate change;  

• capitalise on potential opportunities; and 

• promote the development of sustainable and resilient production systems. 

Australia’s Farming Future (AFF) 

AFF has allocated $46 available for research projects and on-farm demonstration activities that 
focus on reducing greenhouse gas pollution, improving soil management and adapting to climate 
change impacts. These projects often have a commodity focus and are delivered in partnership 
with industry. 

Forest Industries Climate Change Research Fund (FICCRF) 

The program goals of FICCRF are: 

• forest industry stakeholders are better able to adapt to changed climatic conditions through 
the availability of new technologies and techniques which encourage different practices; 

• forest industry stakeholders are better equipped with the knowledge, tools and strategies to 
manage their emissions, including a greater ability to participate in the Carbon Pollution 
Reduction Scheme; and 

• forest industry stakeholders and forestry dependent communities better understand the 
range of climate change impacts and the future implications for their enterprise and region.  

All DAFF funds available through these programs have been fully allocated at present. There may 
be a further round for the CCRP, but there will be no further investments through the AFF and 
FICCRF. 

Caring for our Country  

Caring for our Country is an ongoing Australian Government initiative that seeks to achieve an 
environment that is healthier, better protected, well-managed, resilient, and provides essential 
ecosystem services in a changing climate. The 2013-14 to 2017-18 phase will be focused under 
the two delivery streams of sustainable agriculture and sustainable environment. 

Almost one third of the $2 billion dollars allocated to Caring for our Country from 2013-14 to 2017-
18 will be invested under the sustainable agriculture stream to increase the uptake of sustainable 
farm and fisheries practices and increase the capacity of land managers for improved natural 
resource management. 

4.3.4 Department of Sustainability, Environment, Water, Population and 
Communities (SEWPaC) 
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SEWPaC administers Stream 1 of the Regional Natural Resource Management (NRM) Planning 
for Climate Change Fund that will provide $28.9m over five years from 2012 to support the 56 
regional NRM organisations to revise existing regional NRM plans to help identify where in the 
landscape adaptation and mitigation activities should be undertaken. Stream 1 will provide 
assistance to regional NRM organisations to incorporate climate change mitigation and adaptation 
into existing regional NRM plans. 

4.3.5  Other Australian Government Departments 

Some other Australian Government departments, or divisions within departments, appear to have a 
direct or indirect interest in climate change adaptation for primary industries. However, no 
investment for research that addresses the updated priority research questions for primary 
industries have been identified at present. The Departments with main interest are: 

• Department of Innovation, Industry, Science and Research (www.innovation.gov.au), 

• Department of Infrastructure, Transport, Regional Development and Local Government 
(www.infrastructure.gov.au). 

4.4  State and Territory Government Organisations 

For many decades state and territory governments have strongly supported primary industries 
research.  Climate change response (both mitigation and adaptation) is progressively being built 
into strategic planning and operations of relevant state government organisations. The adaptation 
response of state-based research organisations emphasises integrating climate change adaptation 
into whole farm management, regional and industry sustainability and integrated regional and 
landscape management. 

All state and territory governments have departmental administrative arrangements and research 
capacity in primary industries. A strength of state and territory research arrangements is that 
departments are able to respond to external research initiatives that align with existing research 
objectives by contributing state-based resources and support on a project-by-project basis.  

NCCARF has explored collaborative arrangements with representatives of some state and territory 
government agencies.  These discussions have not yet identified opportunities for partnerships at 
the program level to leverage funding towards a national investment portfolio for research in 
climate change and primary industries.  NCCARF will continue to explore possible opportunities 
with state, territory, and local governments.   

State-based research organisations are able to respond to research calls with the possibility of 
attracting some state-based support on a project-by-project basis.  

4.5  Research and Development Corporations  

There are 15 Research and Development Corporations (RDCs) covering virtually all of Australia’s 
primary industries. All are funded by a combination of levies on production within the relevant 
commodity, matched about equally by the Australian Government up to a maximum of 0.5% of the 
gross value of agricultural production. Depending on seasonal conditions the total investment 
through the RDCs is generally between $400 million and $500 million annually.   

RDCs form the hub of agricultural research in Australia. Very little formal agricultural research 
conducted in Australia is independent of funding from and collaboration or association with the 
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RDCs. All state governments, CSIRO and other research providers have partnership 
arrangements, mostly on a project-by-project basis, with RDCs. A great strength of the RDCs is 
that they directly link to and involve levy-paying producers. 

All RDCs are members of CCRSPI (see Section 4, above). At the moment, there is no formal 
mechanism for cross-RDC investment in climate change adaptation research, apart from the 
coordinating role played by CCRSPI. 

However, the RDCs have demonstrated a willingness and intent to work collaboratively in areas (a) 
where collaboration provides added value, (b) that lie across commodities or (c) that require a 
whole-of-value chain approach. Examples of cross-RDC collaborative investment are the National 
Program for Sustainable Irrigation, Healthy Soils for Sustainable Farms, Grain and Graze, 
Feedgrains Partnership, Collaborative Partnership for Farming and Fishing Health and Safety, and 
Primary Industry Centre for Science Education. RDCs have also collaborated with Commonwealth 
agencies, such as in the DCCEE’s Greenhouse Action in Regional Australia program, and DAFF’s 
Australia’s Farming Future program. RDCs individually in groups are therefore a significant, if to 
some extent still untapped, source of investment for research that addresses the updated 2012 
priority research questions for climate change adaptation and primary industries. 

The current Rural Research and Development Corporations are:  

• Australian Egg Corporation Limited 
• Australian Livestock Export Corporation 
• Australian Meat Processor Corporation 
• Australian Pork Limited 
• Australian Wool Innovation  
• Cotton Research Development Corporation 
• Dairy Australia Limited 
• Fisheries Research Development Corporation 
• Forest and Wood Products Australia 
• Grains Research Development Corporation 
• Grape and Wine Research Development Corporation 
• Horticulture Australia Limited 
• Meat and Livestock Australia 
• Rural Industries Research Development Corporation 
• Sugar Research Development Corporation. 

4.6 Australian Research Council (ARC) 

The Australian Research Council is often the first port of call for many researchers and research 
institutions seeking additional support for research. Grants offered by the ARC under its National 
Competitive Grants Program (NCGP) include Discovery Project and Linkage Project grants.  
Through the NCGP, the ARC aims to support research and research training of national benefit.  
Responding to climate change and variability is identified as a priority goal under the national 
research priority of An Environmentally Sustainable Australia. 

Another ARC scheme, ARC Future Fellowships, promotes research in areas of critical national 
importance by giving outstanding researchers incentives to conduct their research in Australia. The 
aim of ARC Future Fellowships is to attract and retain the best and brightest mid-career 
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researchers and significantly boost Australia’s research and innovation capacity in areas of 
national importance.  Preference will be given to those researchers who can demonstrate a 
capacity to build collaborations across industry, research institutions and other disciplines.  

Over a five-year period (2009-2013), ARC Future Fellowships will offer four-year fellowships to 
1,000 outstanding Australian and international researchers. In addition, each researcher’s 
Administering Organisation will receive funding of up to $50,000 per year to support related 
infrastructure, equipment, travel and relocation costs. About 800 Future Fellowships have been 
announced so far (2009 to 2012). 

Opportunities for funding primary industries climate research also exist within the ARC Centres of 
Excellence scheme. The main existing Centre with relevance to the Primary Industries NARP is the 
ARC Centre of Excellence in Plant Energy Biology that focuses on better understanding the way in 
which plants produce and use their energy systems in response to environmental change. The 
ARC Centre of Excellence in Plant Energy Biology has received extension funding until 2013. The 
ARC Centre of Excellence for Environmental Decisions will generate knowledge and tools needed 
to support effective conservation investments, including those made at a catchment scale in mixed 
use landscapes. The ARC Centre of Excellence for Climate System Science is seeking to 
transform the foundation for impacts and adaptation research in Australia by improving advice to all 
levels of Government and the broader community on the scale, speed and timing of regional 
climate change. The information generated will minimize threats and maximize opportunities in 
regional climate science and can be integrated into national frameworks, yielding direct economic, 
social and environmental benefits.  

4.7  Private Sector 

A wide range of peak bodies for industry sectors, non-government organisations and advisory 
bodies are aware of the need to adapt to climate change. They may either have access to funds or 
could lobby and leverage funds across a range of program areas. 

An extensive commercial sector that supports and supplies Australia’s primary industries has a 
strong history of supporting research that delivers to the prosperity of primary industries. 

Collectively, these and similar bodies could influence and contribute to the adaptation research 
agenda through various innovative funding arrangements. NCCARF will continue to explore future 
funding opportunities in this area. 

4.8  Summary 

Funds to support projects focussed on the updated priority research questions for Primary 
Industries are potentially available from a number of sources, subject to the proposed research 
meeting their individual guidelines. Potential sources include DAFF and other Commonwealth 
government agencies, RDCs and state government agencies. As RDCs and State government 
agencies are members of CCRSPI, CCRSPI’s mechanisms may continue to facilitate the 
exploration of collaborative research investment options.  

5. Potential Sources of Research Delivery 
This section describes the main research organisations able to deliver research focussed on the 
updated priority research questions for primary industries. In many cases, these research 
organisations have access to resources that might help fund the research. 



10 

 

5.1 Key changes since 2010  

• There is greater awareness of the need to understand (a) adaptation options other than 
changing technologies and practices (i.e. increased investment on systems and 
transformational options), (b) how adaptive capacity can be increased and (c) how effective 
adaptation might be achieved at the catchment scale. 

• The membership of the Adaptation Research Network for Primary Industries has increased 
from about 300 members to about 550 members and now comprises almost equal 
membership of research providers and research users (see Section 5.7). 

• CCRSPI has held two conferences and significantly raised the profile of climate change 
adaptation with relevant primary industry stakeholders. 

5.2 Background 

• Australia has a long history of research to support improved productivity and profitability for 
primary industries, to protect the quality of primary products and to address threats or take 
advantage of opportunities.  For many years climate variability has been a major research 
focus and more recently climate change has become a separate research topic in its own 
right. A considerable amount of climate change adaptation research for primary industries 
has focussed on adjustments to production techniques, having a focus on sector specific 
issues such as heat and dairy cattle, or drought and horticulture. A limited amount of 
research is concerned with other types of adaptation options, such as systems or 
transformational adaptation, or broader research topics, including adaptation within a 
mixed-use landscape such as where water production, primary production and 
conservation values are all present. Groups with an existing focus on primary industries 
research provide a strong research platform to address the updated priority research 
questions. 

• This section describes some of the main research organisations that have been and may 
continue to be involved in implementing the update priority research questions.  In many 
cases, these research organisations have access to resources that might be used to assist 
with funding the research. 

5.3 State Departments and Agencies 

Every state government in Australia has a long history of delivering research to improve 
productivity and prosperity of the primary industries in that state. In most cases research findings at 
the state level feed into benefits nationally. All states now have formalised strategic plans to 
address climate change, both for mitigation and adaptation, and have developed corresponding 
research investments. 

Overwhelmingly, the research model used by primary industries state agencies is that resources 
provided at the state level can be directed on a project-by-project basis in partnership with an 
external provider (e.g. an RDC) where the objectives of the project meet the state-based priorities. 
Often there are additional industry-based contributors. Such partnerships are highly valuable, 
ensuring strong stakeholder involvement in the project and potentially also in the way that the 
research outputs are communicated, understood and used. 

State departments and research agencies are likely to support partnership arrangements on a 
project-by-project basis to address the updated priority research questions for Primary Industries 
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where the priorities align with their own strategic and operational plans and where the project 
meets the competitive funding arrangements in the department/agency. 

5.4 Universities  

Universities employ researchers with wide-ranging capabilities for research across disciplines 
relevant to primary industries - from highly theoretical approaches which challenge the ways we 
frame problems through to practical problem solving. Most university-based researchers 
collaborate closely with research clients such as RDCs, government departments, catchment 
management groups, CSIRO or industry. 

Universities offer the opportunity to assemble large groups of researchers from diverse 
disciplines, frequently across several universities, to tackle complex multi-faceted problems.  
Universities generally welcome partnership arrangements such as those with CRCs, other 
research groups (including those overseas) and agencies, but need to consider carefully costs 
and benefits on a case-by-case basis. 

5.5 Commonwealth Scientific and Industrial Research Organisation (CSIRO) 

The Climate Adaptation Flagship provides the primary CSIRO focus for climate change adaptation 
research, and this includes research related to the Primary Industries NARP and the updated 
priority research questions (2012) – mainly through CSIRO’s Sustainable Primary Industries 
theme. Within this Flagship, CSIRO is developing and delivering adaptation options to manage the 
risk of climate change impacts on Australia’s primary industries by: 

• providing practical adaptation strategies that will ensure the long term viability of rural 
enterprises and communities threatened by climate change; 

• exploring adaptation options and tools for agriculture, forestry and marine industries that 
can assist policy makers and industry to minimise negative consequences of climate 
change and take advantage of new opportunities; and  

• developing new management techniques and technologies that enable industries and 
enterprises to adapt to climate change. 

The Flagship’s Sustainable Primary Industries theme focuses on four key areas:  

• quantifying the vulnerability of different agricultural industries and regions to climate 
change, assessing the likely limits to adaptation and understanding and influencing the 
pathways to adaptation; 

• developing new technologies and practices that will enable responses to changed climate 
conditions and carbon dioxide levels and provide improved analysis and delivery 
approaches for better management of climate variability; 

• identifying when transformational change may be needed, what the options are and their 
consequences and how to support decision making processes to foster effective 
transformation; and  

• assessing the potential risks to greenhouse gas mitigation projects (such as tree 
plantations) from the impacts of a changing climate as well as ensuring that adaptation 
actions do not increase the national emissions footprint. 

CSIRO considers partnerships in research investment on a project-by-project basis depending on 
the mutual alignment of interests. Examples include long-term partnerships in CRCs and other 
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research ventures where the prospects of end-user engagement and research effectiveness are 
likely to be increased by partnering. CSIRO is not a funding agency per se but does co-invest from 
time to time when there are distinct opportunities to align its research interests with those of 
partner organisations. 

5.6  Centre for Australian Weather and Climate Research (CAWCR)  

The Centre for Australian Weather and Climate Research is a partnership between Australia's 
leading atmospheric and oceanographic research agencies - the Bureau of Meteorology and 
CSIRO. The Centre was established in 2007 to ensure that Australia remains a world leader in 
climate, weather and oceans research so that it can meet the changing weather and climatic 
challenges that continue to confront the nation. The centre has five research programs:  

1. Atmosphere and land observation and assessment 
2. Ocean observation, assessment and prediction 
3. Coupled earth system modelling 
4. Weather and environmental prediction 
5. Seasonal prediction, climate variability and climate change. 

These research activities will improve observational databases, improve understanding of 
observed climate variability, and deliver climate predictions (seasonal to decadal) for use in risk 
assessments. Improved accuracy and resolution of the prediction of future climate are 
particularly relevant for adaptation responses in Australia’s primary industries. 

CAWCR could provide contextual climate change information to underpin research projects that 
address priorities in the NARP, in particular outputs from the physical models used to make 
future climate projections.  

5.7  Adaptation Research Network for Primary Industries  

The NCCARF Adaptation Research Network for Primary Industries (PIARN), hosted by the 
University of Melbourne, has a membership of almost 600 comprising researchers from 
universities, government research institutions, and industry and research-using decision-makers or 
policy analysts from government, business and the producer community. Collectively, the members 
have access to a wide range of field and laboratory research facilities and have knowledge of the 
pathways to public and private sector research investment funds.  

PIARN has the following objectives: 

• Promote collaborative funding of NARP priorities with key funding agencies; 

• Engage with network members, primary industries stakeholders (including CCRSPI) and 
the regional communities to support the development of productive and sustainable 
adaptation strategies; 

• Build adaptation research capacity within the primary industries research community; and 

• Engage with network members, primary industries stakeholders (including CCRSPI) and 
the regional communities to support the development of productive and sustainable 
adaptation strategies. 

The capacity of the Network to develop appropriate high quality research groups to address the 
research priorities in the NARP is based on the following qualities:  
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• The Network convener, co-conveners and theme leaders collectively represent the leading 
climate change researchers in the primary industries sector;  

• The member institutions of the Network have access to a very wide researcher base;  

• The Network has collaborative relationships with other NCCARF research networks that 
can provide considerable expertise to this research as appropriate (e.g. Terrestrial 
Biodiversity, Freshwater Biodiversity, and Social, Economic and Institutional Dimensions);  

• The Network partners and members have considerable expertise in developing integrated 
cross-disciplinary research programs; and 

• The Network membership includes a wide range of stakeholders interested in using 
research outcomes for policy and decision-making. 

The Network plays a key role in building national consortia to address the research priorities, and it 
supports the NCCARF knowledge adoption team’s efforts to communicate the outputs of research 
to end users.  

5.8  Cooperative Research Centres (CRCs) 

Cooperative Research Centres (CRCs) bring together researchers from universities, CSIRO, 
other Australian and state government research organisations, private industry, and/or public 
sector agencies in long-term collaborative research arrangements. CRCs are funded to support 
research, development and education activities to achieve real outcomes of national economic 
and social importance. 

The following is a listing of the CRCs most directly and immediately relevant to the updated 
priority research questions for Primary Industries.   

• Australian Seafood CRC (Funded until 2015) 

• Cotton Catchments Communities CRC (2013) 

• CRC for Beef Genetic Technologies (2013) 

• CRC for Forestry (2013) 

• CRC for High Integrity Australian Pork (2020) 

• CRC for National Plant Biosecurity (2013) 

• CRC for Sheep Industry Innovation (2015) 

• Dairy Futures CRC (2017) 

• Future Farm Industries CRC (2015) 

• Invasive Animals CRC (2013) 

• Poultry CRC (2017) 

Other CRCs having clear relevance to adaptation by primary industries include:  

• Bushfire CRC (Funded until 2014) 

• CRC for Infrastructure and Engineering Asset Management (2014) 

• CRC for Remote Economic Participation (2018) 

• CRC for Spatial Information (2019) 

• Smart Services CRC (2015) 
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Two applications for new CRCs invited to stage two consideration in early 2013 are potentially 
relevant to climate change adaptation. These are concerned with resilient communities and with 
safeguarding biodiversity. 

Opportunities for collaboration with these CRCs to deliver and potentially fund national level 
research into climate change and primary industries need to be explored on an ongoing basis. 
Opportunities are likely to exist on a project-by-project basis.  CCRSPI provides an excellent option 
for identifying collaborative research options involving its members. However, NCCARF will need 
to continue to explore future opportunities for collaboration with CRCs that are not directly 
associated with CCRSPI.  

5.9  Geoscience Australia (GA) 

Geoscience Australia is a prescribed agency within the Australian Government Department of 
Resources, Energy and Tourism. It conducts geoscience research to inform government policy, 
including development of fundamental data and information products needed for climate change 
adaptation. 

GA provides a national dynamic mapping system that places current land cover status and 
changes into a historical context at a national, regional and local scale. This mapping system is 
designed to support and facilitate natural resource management decision-making, and to act as a 
national standard baseline for change detection and environmental reporting. Other important 
services include estimating ground water recharge and discharge, supporting hazard analysis 
and emergency management and supporting navigation systems. 

GA’s research and policy advice is supported in large part through the agency’s appropriated 
budget, and through collaborative or co-funded projects with the Australian, state and local 
governments, CRCs, universities, and industry partnerships. GA seeks partnerships to develop, 
maintain, and value-add to geoscience information to inform government policy and the public with 
an emphasis on resilience. GA is not a funding agency, but does co-invest in areas of interest to 
the Department’s resources, energy and tourism portfolio – including in primary industries where 
geospatial and geoscience information underpins vulnerability and risk analysis. 

5.10  Regional and Local Partnerships  

There are a great number of regional and local partnerships across Australia between universities, 
other research organisations, and state, regional, and local agencies that have research interests 
in adaptation in primary industries. Primary industries have long provided the economic base for 
most of regional Australia, and the implications of climate change are increasingly being 
considered within regional and local organisations. These organisations create a valuable research 
resource across Australia that could be harnessed to address the priorities in the NARP. 
Community groups, conservation councils, and extensive regional and local networks of 
experienced and knowledgeable citizens, add to the richness of regional and local research 
capacity. 

5.11  Private sector and commercial research organisations  

Private sector and commercial organizations may also be interested in undertaking research where 
the topic is relevant to their objectives. Research collaborations with commercial entities are likely 
to arise both through targeted programs and opportunistically.  
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5.12  Summary 

Research capacity to undertake projects focussed on the priority research questions in the Primary 
Industries NARP will be available from a wide range of providers, including state agencies, 
universities, CSIRO and CRCs. Primary producers individually or as groups already undertake 
considerable relevant and useful research. Since most research providers are members of PIARN, 
and many are members of CCRSPI, these bodies are well-placed to facilitate the formation of the 
type of integrated research consortia that will be necessary to meet the challenges of climate 
change adaptation research for primary industries. However, as some research providers may not 
be members of PIARN or CCRSPI, it will also be necessary to ensure that any call for research 
proposals is widely publicised in the relevant media and webpages. 

6. Strategy for National Coordination 
There is a broad recognition that adaptation to climate change will become an increasingly 
important factor for decisions and investments affecting primary industries by government, 
industry, business, communities and individuals. A significant amount of research commissioned 
since the original Primary Industries NARP was completed is now being undertaken.  Several 
research projects focused on high priority research questions in the Primary Industries NARP have 
been funded through the NCCARF (ARGP) research program (see Section 3.1 and Appendix 2) 
and will report by June 2013. A much larger body of research is being funded and / or conducted 
by a variety of other research investors (e.g., ARC, RDCs), research organisations (e.g., CSIRO), 
and Commonwealth and State Agencies.  

The climate change adaptation research agenda for primary industries is evolving rapidly. The long 
history of high-quality research and coordinated research delivery in primary industries, at national, 
regional, and local levels, provides a good platform for developing research in this area. The 
updated priority research questions for the Primary Industries NARP provide guidance for research 
and development agendas for primary industries for the coming five to seven years. 

6.1 Aligning the interests of funding groups with Priority research questions 

Analyses of potential sources of research funding (Section 5) and potential sources of research 
delivery (Section 6) show that a wide range of different interest groups and organisations have the 
potential to fund or conduct research that addresses the updated priority research questions in the 
Primary Industries NARP. While these groups and organisations share an objective of maintaining 
or improving the productivity, profitability and sustainability of Australia’s primary industries, they 
have separate and different interests, broadly corresponding with the different elements of the 
NARP. 

Figure 2 shows the three main types of climate change adaptation for primary industries:  

• adjusting practices and technologies,  

• changing systems, and  

• transforming industries and regions.  
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Figure 2 Relationship between climate change impacts, adaptation responses and 
the potential benefits from adaptation (taken from the Primary Industries NARP 
(Barlow et al., 2011)). 

The research area Adjusting Primary Production Practices and Technologies (Research Area 3 in 
the Primary Industries NARP) is the accepted domain of the RDCs and their main research 
partners. These organisations have been investing in this type of research over a substantial 
period of time, including with a focus on resource management for productivity and environmental 
protection. Many of the same principles that have driven past research investments now apply to 
research priorities for climate change adaptation. RDCs also support research concerned with 
Changing Systems (Research Area 4 in the NARP).   

The DAFF adaptation research programs, state-based research organisations, CSIRO and many 
industries and primary producers individually or in groups also have a focus on research areas 3 
and 4 and are likely to continue to invest in them. 

CSIRO has also devoted considerable attention to other research areas in the NARP, including 
adaptive capacity, transforming and integrated adaptation.  

The four NCCARF (ARGP) research projects for primary industries address four priority research 
questions that were identified by DCCEE as being of specific and immediate interest to the 
Australian Government: 

Area 1 Understanding and expanding adaptive capacity; 
Area 2 Levels of adaptation; 
Area 5 Transforming primary production; and 
Area 6 Integrating, implementing and reviewing adaptation. 

While these four research areas do not lie within the direct mandate, role, and statutory 
requirement of most primary industry research funding organisations, they are receiving an 
increased interest from all research bodies and research user stakeholders.  
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6.2  Immediate investment 

The Australian Government’s Climate Change Adaptation Research Grants Program (ARGP) 
funding is now fully allocated. No further funding for climate change adaptation research is 
currently available from this source during the present phase of NCCARF.  

Some Australian Government departments have an interest in climate change adaptation research 
for primary industries. DAFF is hold research calls that will be relevant to some updated priority 
research questions. SEWPaC may also invest in research that is relevant to some updated priority 
research questions for primary industries, especially those concerned with integrated adaptation 
responses.  

The ARC has regular calls for research, including research relating to climate change adaptation. 
There is every reason to presume that sound research proposals are likely to be successful. 

CSIRO and CRCs undertake research and RDCs invest in research relevant to the Primary 
Industries NARP research priorities.  

CCRSPI and PIARN are well placed to work with NCCARF to build research consortia and 
investigate the availability of additional resources for new research programs. NCCARF will 
continue to work with PIARN to investigate the potential for coordinated research programs that will 
advance Australia’s climate change adaptation knowledge base for the primary industries theme. 

NCCARF is also developing an on-line hyperlinked source-page of potential climate change 
adaptation funding sources available to Australian researchers. When this page is live it will be 
announced at www.nccarf.edu.au and all Adaptation Research Network members will be advised. 

6.3  Building the Program 

A next Phase of NCCARF is being proposed to commence from 2013. NCCARF is seeking to 
establish a new round of core funding for further climate change adaptation research, with 
additional funds available for the primary industries theme. 

NCCARF will continue to investigate with all potential research investors, especially DAFF and 
other CCRSPI members, how further coordinated research programs could be developed to 
advance Australia’s capacity to respond effectively to climate change adaptation challenges and 
opportunities.  

PIARN will continue to monitor the interests of stakeholders with a view to developing and 
enhancing opportunities for research investment and collaboration.   

7. Impediments and Risks 

7.1 Impediments  

Australia’s primary industries research community is now more focussed on and experienced with 
climate change adaptation research than it was when the original Primary Industries NARP was 
completed in 2010. Nevertheless, the challenges of building and delivering a national research 
program to address the priorities in the Primary Industries NARP will require several research 
phases.  

Implementing the research agenda will therefore take time.  A key focus will need to be on 
increasing the size of the research funding directed to this research agenda – across a wide variety 

http://www.nccarf.edu.au/
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of organisations and stakeholder groups - while at the same time utilizing the resources available 
immediately for carefully targeted and effective research.  PIARN will play a prime role in building 
the research agenda and reducing risks in program implementation. 

7.2 Risks 

NCCARF has invested $700,000 of ARGP funds four projects commissioned for the primary 
industries theme, having a total research value of about $2,000,000 (cash and in-kind). NCCARF 
has also invested in almost 30 other research projects relevant to the research priorities for this 
theme. In addition to NCCARF’s investment, many other research investors are supporting climate 
change adaptation research relevant to this sector. NCCARF must continue to collaborate closely 
with the PIARN, CCRSPI, DAFF, RDCs and other relevant organisations to ensure that the 
outcomes from these research activities and others relevant to the NARP priority research 
questions are able to contribute to sound decisions about climate change adaptation for primary 
industries.  

8. Monitoring 
NCCARF will continue to monitor the progress of research commissioned under the NCCARF 
research program, and will ensure delivery of the findings of these research activities by June 
2013. NCCARF will work with PIARN and CCRSPI to identify and track other research being 
conducted across Australia that implements the priority research questions in the Primary 
Industries NARP. This information will enable NCCARF and CCRSPI to identify emerging gaps 
and further research needs. NCCARF will also continue dialogue with key stakeholders and the 
research community.  

The Primary Industries NARP and Implementation Plan will be updated periodically to take account 
of changes in the information base available, current research being undertaken and changes in 
stakeholder information needs. NCCARF, through a dedicated research program, also synthesises 
research outcomes as these evolve. 

NCCARF undertakes a yearly survey of stakeholders which obtains feedback about a variety of 
issues including stakeholder engagement in projects and the delivery of useful information to end 
users. 

9. Communication and Engagement 

The communication of research outcomes will take into account the information needs of end users 
and an appreciation of the most appropriate mechanisms to deliver that information. In order to 
better understand the information needs of end users, NCCARF and its Adaptation Research 
Networks have established a number of mechanisms for engaging with key stakeholders, for 
example by including end users in the research planning process, and through symposia and 
stakeholder workshops.  NCCARF, through a dedicated program, will also synthesise research 
outcomes as they are completed. 

10. Acronyms 

AFF  Australia’s Farming Future. 

ARC  Australian Research Council  

ARN  Adaptation Research Network 

CCRSPI  Climate Change Research Strategy for Primary Industries 
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CSIRO  Commonwealth Scientific, Industrial and Research Organisation 

DAFF  Department of Agriculture, Fisheries and Forestry 

DCCEE Department of Climate Change and Energy Efficiency 

NARP  National Climate Change Adaptation Research Plan 

NCCARF National Climate Change Adaptation Research Facility 

PIARN  Adaptation Research Network for Primary Industries 

RDC  Research and Development Corporations 

SEWPaC  Department of Sustainability, Environment, Water, Population and Communities 
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Appendix 1: Updated Priority Research Questions for Primary Industries (2012) 
 

High priority research questions (2012) 

1. Understanding and expanding adaptive capacity 

1.1 What is adaptive capacity in the primary industries sector, what are the key factors that affect it and how 
can it be measured and increased at individual, industry, regional and national levels? 
1.2 How does industry structure and leadership affect adaptive capacity in the primary industries sector? 
2. Levels of adaptation 

2.1 What factors define the effectiveness of different levels of adaptation response: adjusting practices, 
changing production systems and transforming enterprises, industries and regions? 
2.2 What information, knowledge, tools, management skills, programs and policies are necessary for primary 
producers and industries to identify the range of potential climate change adaptation responses and 
understand their benefits, costs, risks and opportunities? 
3. Adjusting primary production practices and technologies 

3.1 What adjustments to production practices and technologies need to be developed to increase the 
adaptive capacity of Australia’s primary industries, how can their effectiveness (benefits and costs) be 
monitored and measured, and what practical issues need to be addressed for implementation? 

3.2 How can synergies or conflicts between incremental or adjustment adaptation options be identified and 
communicated to relevant stakeholders? 

4. Changing primary production systems 

4.1 What characteristics of production system change in primary industries are likely to provide advantage 
under changed climate conditions? 

4.2 What information, knowledge, tools, programs and policies are needed to support effective changes to 
primary production systems? 

5. Transforming primary production enterprises and industries 

5.1 What characteristics of transformational change in primary industries are likely to provide advantage 
under changed climate conditions? 

5.2 What information, knowledge, tools, programs and policies are needed to support effective 
transformative adaptation in primary production systems? 

5.3 How can the well-being of individuals and communities unable to undertake transformational changes be 
maintained? 

6. Integrating, implementing and reviewing adaptation 

6.1 How can integrated climate change adaptation response plans be developed at the local, landscape and 
regional scales? 

6.2 How can information about climate change adaptation options, strategies, benefits and costs be 
integrated with other information critical to primary producers and industries? 

6.3 How can information about climate change adaptation options, strategies, benefits and costs be 
communicated to support successful adaptation being identified and implemented. 

6.4 How can the success of adaptation by primary industries be monitored and measured across the full 
value chain, including assessing synergies, maladaptation and interactions with other sectors, to support 
ongoing improvements to adaptation approaches and initiatives? 

6.5 How can potential synergies between climate change adaptation and mitigation be identified and 
achieved and potential perverse outcomes avoided in Australia’s primary industries sector?  

6.6 What strategies and management approaches can support successful climate change adaptation for 
primary industries in the face of changed incidence and intensity of extreme weather events? 

6.7 What are the roles and responsibilities of key stakeholders and decision-makers involved in climate 
change adaptation for primary industries?  
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Appendix 2: Current NCCARF (ARGP) Research for Primary Industries 
 
Project Title  Lead Organisation  Lead Investigator 

PI11 01 - Will primary producers continue to adjust practices and technologies, change production systems 
or transform their industry - an application of real options 

University of Sydney Gregory Hertzler 

This project directly addresses Priority Research Area 2: Transformational change in Australia's primary industries as an adaptation response to climate change. It 
less directly addresses but has implications for Priority Research Area 1: Adaptive capacity and options for adaptation response in Australia's primary industries.  
Crop-livestock farms have evolved to have a mix of cropping and grazing and within the cropping enterprise to have a suite of higher return higher risk crops and 
lower return lower risk crops. Given projections of a warmer drier future, decisions are made at the level of 1) adjusting practices and technologies, 2) changing 
production systems, or 3) transforming to new areas or industries. Adjustment changes are relatively easy to make but system and transformation changes may be 
irreversible, or partially irreversible, leaving stranded assets. Making the switch will require investments and infrastructure. This is the so-called hysteresis effect 
which makes switching difficult and mistakes costly. Real Options offers a framework to structure thinking and analysis for these difficult choices.  This project will 
determine the thresholds, with climate change, where growers will choose to switch from intensive wheat dominant systems to mixed farming or switch to 
livestock dominant systems with opportunity cropping or switch to extensive grazing. A decrease in rainfall and increase in temperature, on average, will hasten a 
switch to less intensive agriculture. A high degree of year to year and decade to decade variability may delay a switch as it becomes difficult to ascertain how the 
climate is actually changing and growers will 'wait and see' to keep their options open. We will use data and modelling results from previous research projects 
(especially DAFF Australia's Farming Future), ABARE survey data and individual farm records to model transformation of wheat dominant cropping in NSW, SA and 
WA. This will help primary producers understand the relative benefits and costs of switching between production regimes. We will quantify the option value that 
producers will be willing to pay to keep their options open and avoid costly mistakes, the transactions costs of reversing a mistake and the expected times it will 
take before producers switch from wheat to mixed farming to livestock to extensive grazing. The results will help policy-makers to forecast the future structure of 
agriculture in Australia, understand the benefits of drought policies such as Farm Management Deposit Bonds and learn the time frame in which new technologies 
must be developed before it is too late and farmers will have already switched and transformed into a different industry.   

PI1102 - Adaptive capacity and adaptive strategies of broadacre farms experiencing climate 
change 

Department of 
Agriculture and Food 
(WA) 

Ross Kingwell 

This project addresses aspects of the priority research area 1 "Adaptive capacity and options for adaptation response in Australia's primary industries" by focusing 
on the adaptive capacity and adaptation responses of broadacre farmers in a key agricultural region of Australia, acknowledged as very probably already 
experiencing climate change over recent decades. The study will focus on individual businesses, their region and industry. Farms in three sub-regions (north, east 
and south) of the WA agricultural region will be investigated. The more livestock dominant farming systems of the southern region will be contrasted against the 
crop dominant businesses of the east and north. By following the nature and performance of the same farm businesses over several years it should be possible to 
discern what farm characteristics and adaptation strategies have led these farms to be resilient (or vulnerable).  
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Project Title  Lead Organisation  Lead Investigator 

PI1103 - EverFarm® - Design of climate adapted perennial-based farming systems for 
dryland agriculture in southern Australia 

CRC for Future Farm 
Industries 

Amir Abadi 

This project tentatively titled EverFarm will use best-practice research outcomes from the FFI CRC farming systems (New Woody Crops, EverGraze, Enrich and 
EverCrop) to test a whole farm approach to climate change adaptation for dryland agriculture in southern Australia. Combining the knowledge of farming systems 
with economic analysis skills will provide the opportunity to test the role of new perennial plant technologies to provide the transformational change required for 
Australian agriculture to adapt to climate change. The delivery of this information will also be enhanced by utilising the extensive existing communication and 
training capacity within the FFI CRC. 

The specific aim of the EverFarm project is to evaluate whether and the extent to which dryland agriculture incorporating novel perennial plant technologies and 
farming systems can adapt to climate change. This will be achieved by modelling the performance of the new perennial systems developed by the Future Farm 
Industries CRC (FFI CRC) under predicted future climate scenarios for the dryland agricultural zone of southern Australia. The project will assess the economic 
feasibility for large scale adoption of perennial plants in dryland agricultural systems thus providing farmers and regional industries with the tools to assess the role 
of perennials in adapting to climate change. In doing this the project will address NCCARF Priority Research Area 2 'Transformationat change in Australia's primary 
industries' as an adaptation response to climate change and specifically addresses research questions 5.1 and 5.3 (Transforming primary production) of the NARP. 

Integration of woody crops into dryland farming systems is a transformational change, introducing industries and markets that are entirely new in the relevant 
rural regions. The woody crop production systems that form the basis of this research use native tree species such as mallees that have evolved in a variable semi-
arid climate and are highly productive in dispersed plantings that occupy only around 10% of the land. The trees can be arranged in narrow belts so that they cause 
minimal interruption to conventional cropping systems which will continue in the wide alleys between the belts. 

These trees live for over 50 years and regrow, or coppice, after periodic harvests that remove their above ground biomass. The harvested biomass can be locally 
processed thus supporting regional economic development through new employment opportunities and investments in capital and infrastructure. The biomass 
provides feedstocks for producers of bioenergy, biofuels and renewable industrial materials. The trees utilise the water and nutrients that move beyond the roots of 
annual crops and pastures, provide shelter benefits for livestock, and confer protection against erosion. These new crops can provide fundamental biological and 
economic change for agricultural regions with mixed crop and livestock enterprises and improve the resilience of conventional farming systems in the face of 
climate change. 

Additionally the project addresses the high priority research question of 'Changing production systems' (4.1-4.2) identified by NCCARF in the Primary Industries 
NARP. The selection, development and utilisation of perennial plants for grazing and cropping systems increases the proportion of rainfall used by the system which 
may provide higher productivity and greater capacity to withstand dry periods. Outputs of the FFI CRC research to date on the performance of perennial plants in 
farming systems provide the opportunity to test the effectiveness of these systems against existing annual systems. The relative performance of these systems will 
be modelled under current and predicted future climate conditions. 
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Project Title  Lead Organisation  Lead Investigator 

TB1109 - Adapted future landscapes - from aspiration to implementation University of Adelaide Wayne Meyer 

Helping regions in Australia plan for and implement changes in the way we use our land for food and conservation in the face of changing climate, markets and 
social requirements is important.  Researchers have developed ways of bringing all the information about a region together and then making projections about how 
we might change what we do where on the land that will help us adapt into the future.  It is possible to show that we can adapt well but this will require changes and 
hence policy incentives and guidance to guide what we plan to do.  This new project will work with two natural resource management regions to develop an 
experimental implementation process that uses future land use projections and allows assessment of possible policy and guidance incentives.  If the experimental 
process is successful then other regions in Australia can be expected to take up the process and use it in their planning for a better future. This will help regional 
areas and communities become more “climate change ready”. 
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