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The Climate Change Research Strategy for Primary Industries (CCRSPI) is a 

collaborative response to the opportunities and challenges posed by climate 

change for Australian agriculture, fi sheries and forestry. It is a joint initiative of 

the rural research and development corporations, the state and territory 

governments, the Australian Government Department of Agriculture, Fisheries 

and Forestry, and the CSIRO. 

Recognising the pressure that growing demands on land, energy, water and 

research investment are placing on primary industries, the federal Primary 

Industry Standing Committee established the National Primary Industries 

Research, Development and Extension (RDE) Framework. The initiative aims to 

provide a more collaborative approach to rural RDE. The CCRSPI partnership 

was established in 2007 to develop the National RDE Framework’s climate 

change research strategy on behalf of all primary industries. 

CCRSPI delivered the fi rst National Climate Change Research Strategy for 

Primary Industries in 2008, and has since operated as a collaborative partnership 

focused on the identifi cation, coordination and communication of key climate 

change related research needs and priorities. 

The scope of the CCRSPI 2008 Strategy was broad, covering cross-sectoral 

issues that related to climate change impacts, adaptation and mitigation. These 

issues required consideration over the short (three years), medium (fi ve years or 

more) and long term (10 years or more). The 2008 Strategy also included a 

preliminary assessment of all current climate change and primary industries 

research activity, and used this as a basis to assist with the identifi cation of gaps 

in knowledge and resources. 

  FOREWORD

 Photo opposite Guy Roth, 
photo above SatuSuro, 
Wikimedia Commons (WC).
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Given the policy and institutional developments since 2008, CCRSPI partners 

instigated a revision process for the Strategy in 2011. The CCRSPI Secretariat 

has managed the development of this new RDE Strategy on behalf of partners, 

consulting widely with relevant agencies, expert reference groups, research 

providers and end users. The process commenced with planning workshops 

involving CCRSPI partners in August 2011 and the drafting of a revised Strategy. 

A CCRSPI Forum was held in December 2011 to obtain input from a wider 

range of stakeholders and par tners and fur ther par tner consultation was 

undertaken in the fi rst half of 2012. This fi nal version of the Strategy has now 

been signed off by the CCRSPI Steering Committee, partners and the Primary 

Industry Standing Committee. 

This new Strategy covers the period from 2012 to 2017. It is a living document 

that aims to encourage and advocate climate change RDE for the sector. The 

wide scope of RDE identifi ed in the Strategy requires involvement from a 

breadth of primary industries and regions, and demands resources beyond the 

capacity of one organisation or funder to implement. Consequently, (as with the 

2008 Strategy) this Strategy emphasises the value of national coordination, 

the signifi cant opportunities for collaboration at many levels, and the need for 

substantial new investments to address the challenges and opportunities of 

climate change.

Above all, the Strategy provides a framework for bringing together research 

agencies, investors and governments to explore RDE capacity, priorities, emerging 

needs and opportunities related to climate change and primary industries.

Mr Craig Burns, Chairman — CCRSPI Steering Committee
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The development of Australia’s primary industries has been characterised by the 

capacity to adapt to new and often unique climatic conditions. Future global 

climate change will further challenge primary industries and require ongoing 

adaptive capacity. Concurrently, national and international policy initiatives to 

address climate change through greenhouse gas mitigation will change the 

operating environment of export orientated primary industries. 

A feature of climate change challenges and opportunities is that they are multi-

sectoral in nature, both in terms of regional adaptation responses and national 

mitigation responses. As in the past, the most effective primary industry responses 

to these emerging issues must include coordinated research, development and 

extension programs to guide and inform future action. 

The Climate Change Research, Development 
and Extension Strategy for Primary Industries
For primary industries to address the opportunities and challenges arising 

from climate change, a wide range of research, development and extension (RDE) 

is required. Such a comprehensive RDE agenda is beyond the capacity of 

one funding body. Taking a cross-sectoral approach offers considerable 

opportunities for cooperative resourcing across sectors and governments. 

In recognition of this, the 2008 Climate Change Research Strategy for Primary 

Industries (CCRSPI) was formed as a partnership of federal, state and territory 

governments, the rural research and development corporations, and the CSIRO, 

to address the climate change RDE needs of Australia’s primary industries. 

Established in 2007 under the mandate of the Primary Industries Ministerial 

Council (PIMC), CCRSPI is governed by a Steering Committee and supported by 

a Secretariat. 

  EXECUTIVE SUMMARY1

Photo Melburnian (WC).
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The need for a revision of the 2008 Strategy 
The 2008 Strategy, the fi rst cross-sectoral strategy to be developed under the 

Primary Industry Standing Committee Research and Development sub-committee 

process, has had a formative role in shaping RDE investments in climate change 

over the past fi ve years. It has informed the priorities of the Department of 

Agriculture, Fisheries and Forestry’s (DAFF) Climate Change Research Program 

(CCRP), and infl uenced the development of the Primary Industries Adaptation 

Research Plan within the National Climate Change Adaptation Research Facility 

(NCCARF). It has also infl uenced and aligned RDE investments of state agencies 

and sectoral rural research and development corporations (RDCs) in this area. 

Since the development of the 2008 Strategy there have been major changes to 

the national climate change policy landscape, including the development of the 

Council of Australian Governments (COAG) climate change response following 

Australia’s ratifi cation of the Kyoto Protocol, the DAFF CCRP, and a number of 

state and RDC programs. In 2011, the Carbon Farming Initiative and Clean Energy 

Future legislation passed through the Australian parliament. 

In acknowledgement of these major policy and research developments, CCRSPI 

partners have reviewed achievements to date and developed a forward-looking 

revised RDE Strategy for 2012 to 2017.

Revised RDE Strategy scope
The revised RDE Strategy (hereupon referred to as the ‘Strategy’) for Australian 

primary industries addresses a range of climate change and variability issues, 

including; greenhouse gas emissions, mitigation, sequestration, accounting and 

trading; climate change adaptation; and, energy use and generation. The Strategy 

does this within a biophysical, policy, economic and social context that focuses 

on the consequences of climate change for agriculture, fi sheries and forestry 

sectors, industries, and their dependent communities. 

It is intended that the Strategy be used by governments, industry and businesses 

to identify cross-sectoral RDE priorities, and promote collaboration between 

multiple parties to invest and deliver cross-sectoral RDE.

Photos (left to right) 
P. Le Ridant, (WC) courtesy 
of the FRDC, Roger Charlton, 
C. Goodwin (WC).
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The RDE Strategy vision, mission and principles
The Strategy will guide, encourage, advocate and coordinate national climate 

change RDE investment for primary industries from 2012 to 2017. It will do 

this by investing in the following components. 

Vision

Primary producers, communities, regions and governments adapting, viable 

and vibrant in a carbon constrained economy

Mission

To encourage climate change research, development and extension that 

assists Australian producers, communities, regions and governments, to 

prepare and position themselves as leaders in carbon constrained food and 

fi bre production and natural resource management.

Guiding principles

Responsive and relevant RDE:

• supporting applied and strategic research;

• accessing and leveraging best-available national and international science;

• continually improving the development and extension of new knowledge, 

tools and products;

• enhancing capacity across all levels of primary industries; and

• collaborating and co-investing between CCRSPI partners.

RDE outcomes and themes
The Strategy is structured around RDE themes that underlie three vital outcomes 

for the primary industries sector over the next fi ve years. 

1. Production systems based on best-available climate information 

 Australia’s current climate variability and future potential changes in climate 

require primary industries to understand and manage opportunities and 

challenges in both the short and long term. Primary industries need new 

capacity, knowledge, tools and processes to understand the range of potential 

future climates for their region, the adaptation options available, and how 

these options might play out in their enterprise, industry and region.

2. Lowering of greenhouse gas emissions intensity of products 

 Australia’s primary industries have a wide variety of potential options to 

reduce the greenhouse gas emissions intensity of their products. Realising 

these opportunities will require the development of new knowledge products 

and tools, as well as the building of individual and organisational capacity. 

People and enterprises will need to be supported so that they can implement 

integrated and fi nancially viable practical management options at enterprise 

and industry levels.
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3. Proactive participation in a carbon constrained economy

 In July 2012, Australia became a carbon constrained economy. Australia’s 

primary industries will require enterprises and industries to participate in the 

development of this new economy. Mitigation and adaptation options will 

need to be integrated with other responses to the current and future 

pressures on Australia’s primary industries such as water scarcity, rising 

energy costs, global food, biodiversity loss, and competition for land and 

water resources.

The RDE themes identifi ed under each of these three outcomes provide cross-

sectoral opportunities and challenges for all primary industries. Development and 

extension of research outputs is embedded within the themes to ensure that, 

at inception, end-users are asked how they want the investments being made 

delivered to them in meaningful and relevant ways. Par ticipatory research 

approaches will be used to involve target audiences throughout the RDE 

investment process. A risk-based approach will be used to manage the 

uncertainties of climate change itself, and the new products, tools, knowledge 

and processes developed in the RDE response. 

Mapping against National RDE Framework strategies
The 17 RDE sector and cross-sectoral strategies developed under the National 

RDE Framework identify future priorities for primary industries over the next 

fi ve to 20 years. These priorities have been mapped against the themes in this 

Strategy, with four CCRSPI RDE sub-themes common to all industries and 

providing opportunities to develop or strengthen cross-sectoral approaches to 

investment: 

1. RDE sub-theme 1.1: Primary industries better managing climate variability.

2. RDE sub-theme 1.3: Producers, industries and regions adapting to biophysical 

impacts. 

3. RDE sub-theme 2.3: Managing energy use and generation along the value chain.

4. RDE sub-theme 3.2: Realising opportunities and meeting obligations. 

In the above analysis two particular RDE gaps emerged, with progress in these 

areas potentially suffering from limited capacity in the short term. Consequently, 

CCRSPI may take a leadership role in addressing these gaps and attract 

co-investment from existing and new partners. The gaps are:

1. Policy analysis and development particularly with regard to the interface 

between adaptation and mitigation (policy, structures, trade-offs). 

2. Greenhouse gas accounting opportunities (accounting, auditing, reporting, 

taking advantage of opportunities at enterprise, industry or regional levels).

Figure 1 provides 

a schematic 

representation 

of the core elements 

of the Strategy

(see page 5).
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VISION
Primary producers, communities, regions and governments adapting, viable and vibrant 
in a carbon constrained economy.

MISSION
To encourage climate change research, development and extension that assists Australian producers, 
communities, regions and government, to prepare and position themselves as leaders in a carbon 
constrained food and fi bre production and natural resource management.

3.4: Understanding trade-offs 
of potential mitigation and 
adaptation options

Embedded extension requires: 
End user input

Integrated and packaged products

Delivery through trusted networks

Building on existing capacity

1.1: Primary industries better 
managing climate variability

2.1: Lowering emissions, 
maintaining productivity

3.1: Producers, industries 
and regions informing and 
adapting to new policies

1.2: Improving and working 
with climate change 
projections

2.2: Increasing carbon 
stored in the landscape 
and oceans

3.2: Realising opportunities 
and meeting obligations

1.3: Producers, industries, 
and regions adapting to 
biophysical impacts

2.3: Managing energy use 
and generation along the 
value chain

3.3: Using drivers for 
decision making and 
practice change

GUIDING PRINCIPLES 
The Strategy encourages and advocates climate change RDE that is:
• responsive and relevant
• supporting applied and strategic research;
• accessing and leveraging best-available national and international science;
• continually improving the development and extension of new knowledge, tools and products;
• enhancing capacity across all levels of primary industries; and,
• collaborating and co-investing between CCRSPI partners.

FIGURE 1: Overview of the CCRSPI RDE Strategy 2012–17 vision, mission, guiding principles, outcomes and themes.

RDE outcome 1: 
Production systems based 
on best-available climate 
information

RDE outcome 3: 
Proactive participation 
in a carbon constrained 
economy

RDE outcome 2: 
Lowering of greenhouse 
gas emissions intensity 
of products
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Connections with other national and international initiatives
The implementation success of the Strategy will require new investment to build 

on the existing RDE activities and knowledge of partners and co-investors. 

A number of national and international strategies will intersect with the Strategy 

(see Appendix A and B), including the primary industries and climate change 

priorities of the Australian Government, state agencies, CSIRO and universities. 

International initiatives such as the Global Research Alliance on Agricultural 

Greenhouse Gases and the Consultative Group on International Agriculture 

Research’s Climate Change, Agriculture and Food Security Program, will also be 

important providers of information and insight for Australia’s primary industries. 

Implementation
The unique characteristic of cross-sectoral strategies is that no single organisation 

is responsible for the funding and implementation of the complete RDE plan. This 

Strategy emphasises the value of national coordination, the signifi cant opportunities 

at many levels for collaboration and co-investment, and the need for substantial 

new investments to address the challenges and opportunities of climate change.

In parallel with the development of this Strategy, an audit of current climate change 

RDE investment, projects and capacity within the sector has been undertaken (the 

‘Audit’). This Audit provides a snapshot of current activity as a basis for identifying 

gaps and opportunities for future collaborative programs of work. It also measures 

ongoing levels of activity against the outcomes and themes into the future. 

The CCRSPI Secretariat, acting on behalf of the partners, has managed the 

development of this Strategy. The functions of the Secretariat include sharing 

knowledge so as to avoid duplication, as well as highlighting gaps and opportunities 

for future RDE investments. The Secretariat acts as an information broker, 

letting partners know about ongoing RDE, and taking a responsive leadership role 

of coordination, communication and capacity building. 
Photo Guy Roth. 
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The CCRSPI is a partnership between federal, state and territory governments, 

the rural RDCs and the CSIRO. It is a collaborative response to the opportunities 

and challenges posed by climate change for Australia’s primary industries. 

CCRSPI operates under a mandate from the Primary Industry Ministerial Council 

(PIMC) and the Primary Industry Standing Committee (PISC), to develop one of 

the seven cross-sectoral strategies under the National Primary Industries 

Research, Development and Extension Framework1. CCRSPI was the fi rst of the 

cross-sectoral strategies developed and approved by PIMC and PISC in 2008.

The goal of CCRSPI is to deliver better outcomes to industry, 
government and the broader Australian community by improving 
the national climate change RDE capacity, effectiveness and 
prioritisation for primary industries in Australia.

Since the development of the 2008 Strategy, there have been major climate 

change policy initiatives. Following the Australian Government’s ratifi cation of the 

Kyoto Agreement at the United Nations Framework Convention on Climate 

Change in 2007, bipartisan support was secured for a reduction in Australia’s 

2020 greenhouse gas emissions by 5%, compared with emissions in 2000. This 

represents an estimated abatement challenge of 144 million tonnes carbon dioxide 

equivalent. Although there is considerable difference in the policy approaches 

required to meet these targets, there is bipartisan reliance on the land-based 

sector to play a key role in delivering signifi cant greenhouse gas abatement.

 INTRODUCTION2

For more information www.daff.gov.au/agriculture-food/innovation/national-primary-industriesPhoto Peterdownunder (WC). 
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In 2011, the Clean Energy Future legislation was passed by federal parliament, 

putting a price on carbon from July 2012. While primary industries are not a 

‘covered entity’ under the legislation, voluntary mitigation opportunities have 

been created under the associated carbon credits (Carbon Farming Initiative) 

legislation. Within the Land Sector Package under the Clean Energy Future 

legislation, the Carbon Farming Futures Program will suppor t research, 

development, on-ground demonstration, and the extension of innovative ways to 

reduce emissions and store carbon, while at the same time improving farm 

sustainability and productivity.

The 2008 Strategy has informed several concurrent and parallel initiatives, as well 

as Commonwealth and state policy developments in climate change adaptation. 

The 2007 COAG Climate Change Adaptation Initiative led to the establishment 

of the CSIRO Climate Adaptation Flagship and the National Climate Change 

Adaptation Research Facility (NCCARF). The Primary Industries Adaptation 

Research Network (PIARN) was then established as one of eight adaptation 

research networks under NCCARF. In 2008, a National Adaptation Research 

Plan for primary industries was developed by NCCARF, with guidance from 

PIARN. The Plan was closely aligned to, and consistent with, the 2008 Strategy. 

The Department of Agriculture, Fisheries and Forestry (DAFF) launched the 

$46 million Climate Change Research Program (CCRP) (see case study opposite) 

in 2008 with specifi c priorities informed by the 2008 Strategy. CCRSPI played a 

key role in coordinating partner responses to the original DAFF CCRP call, 

resulting in the development of two ongoing research initiatives: the ‘Reducing 

Emissions from Livestock Research Program’, managed by Meat & Livestock 

Australia; and the ‘Nitrous Oxide Research Program’ managed by GRDC. Both 

these programs have signifi cant ongoing co-investment from CCRSPI partners. 

Other national developments in climate change related RDE have been the 

launch of CSIRO’s Sustainable Agriculture Flagship, and the Global Research 

Alliance on Agricultural Greenhouse Gases, in which Australia par ticipates. 

Numerous state-based RDE programs have been developed during the life of 

the 2008 Strategy, as well as three cross-sectoral, and 14 sectoral RDE strategies 

being approved by the PIMC.
Photo Sally Offi cer. 
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Climate Change Research Program
The Climate Change Research Program funded over 50 large scale collaborative 

projects. These projects also received funding and in-kind support from a wide 

range of partners including CSIRO, state departments, universities, cooperative 

research centres, catchment management authorities, producer owned companies 

and private industry.

The CCRP projects focused on four priority areas:

1. Reducing emissions of methane from livestock.

2. Reducing nitrous oxide emissions from soil.

3. Improving soil management and identifying management practices that can 

build soil carbon, in a variety of agricultural soil types in different locations.

4. Developing adaptation management practices and techniques.

Between 2008–09 and 2011–12, the Australian Government invested $46.2 million 

in research, development and demonstration activities to address these priority 

areas under six sub-programs:

• reducing methane emissions;

• reducing nitrous oxide emissions;

• improving soil management;

• biochar ;

• climate change adaptation; and

• on-farm and food processor demonstration activities. 

The outcomes from the research will improve opportunities for primary producers 

to respond to climate change and manage emissions while maintaining their 

productivity. Ongoing funding will be delivered through the $429 million Carbon 

Farming Futures Program, part of the $1.7 billion Land Sector Package under the 

government’s Securing a Clean Energy Future Plan. The Carbon Farming Initiative 

— Biochar Capacity Building Program is supporting further biochar research for 

land managers to mitigate emissions.

Photo courtesy of CCRSPI. 
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With these policy and institutional developments in mind, CCRSPI partners 

instigated a revision process for the 2008 CCRSPI Strategy in 2011. The CCRSPI 

Secretariat has managed the development of this revised Strategy on behalf of 

partners, consulting widely with relevant agencies, expert reference groups, 

research providers and end users. The process commenced with planning 

workshops in August involving CCRSPI partners, and the drafting of a revised 

Strategy. A CCRSPI Forum and a ‘Development, Extension and Engagement’ 

workshop were held in December 2011 to obtain input from a wider range of 

stakeholders and partners. 

This revised Strategy is built on collaboration and takes into account the contextual 

changes in climate change RDE for primary industries. It provides an integrative 

approach to climate change, seeking synergistic rather than perverse outcomes, 

and embraces the primary industry productivity agenda. Emphasis is placed on 

the need for investment across each of the research (‘R’), development (‘D’) and 

extension (‘E’) activities in all the proposed RDE outcomes and sub-themes. 

The Strategy encourages multiple stakeholders from across the primary 

industries value chain to participate in RDE to implement the Strategy. It is a 

dynamic, outward looking Strategy that seeks to ensure Australia’s investments 

leverage off, and contribute to, international efforts in climate change RDE for 

primary industries.

Examples of collaborative work already being undertaken 
by CCRSPI partners and stakeholders are highlighted as 
case studies in section 3. 

Photo Roger Charlton. 
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3.1 Australia’s primary industries
Australia’s primary industries, comprising agriculture, fi sheries and forestry, 

generated a gross value of $45.9 billion in 2009–102. Australia is one of the 

world’s largest agricultural export nations (including wheat, beef, dairy products, 

wine and wool) exporting around 60% of agricultural production, and generating 

$32 billion in 2008–09. This value was produced by more than 150,000 primary 

industries businesses3.

Australia’s primary industries manage and depend on more than 70% of the 

land, and a large proportion of both fresh and salt water systems. Agriculture 

and forestry occupy 63% of Australia’s 7.6 million square kilometre land mass 

(Figure 2 on the following page). Australia’s fi sheries, although largely based 

inshore, use an exclusive economic zone of approximately 8 million square 

kilometres. 

3.2 Changes in climate — past and future 

Recent climate change

Australia’s climate has changed over the past 50 years. Since 1960, the mean 

temperature in Australia has increased by about 0.7 °C. Warming has occurred 

in all seasons, with the strongest warming occurring in spring (about 0.9 °C) and 

the weakest in summer (about 0.4 °C)4. The long term trend in temperature 

seems clear, but there is still substantial year-to-year variability of about ±0.5 °C, 

for example, over the last 50 years some areas have experienced a warming of 

1.5 to 2 °C. 

  CONTEXT FOR THE 
DEVELOPMENT OF 
THE STRATEGY3

2 Department of Agriculture, Fisheries and Forestry (2010). Australia’s Agriculture, Fisheries and Forestry at a 
glance 2010. Department of Agriculture, Fisheries and Forestry, Canberra. 

3 Australian Bureau of Statistics (2008). Agriculture in Focus: Farming Families, Australia, 2006. Catalogue 
no. 7104.0.55.001. Australian Bureau of Statistics, Canberra. 

4 CSIRO and Bureau of Meteorology (2010). State of the Climate. CSIRO and Bureau of Meteorology, Canberra.Photo Roger Charlton. 
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While total rainfall on the Australian continent has been relatively stable, the 

geographic distribution of rainfall has changed signifi cantly, with a decrease in the 

south-west and south-east of Australia. Data from the 1993 period to the present 

day shows that sea levels have risen 7–10 mm per year in the north and west, and 

1.5–3.0 mm in the south and east. Global carbon dioxide concentrations have 

also risen rapidly over the last century (Figure 3) and methane has shown similar 

increases. The carbon dioxide concentration in 2011 of 393 parts per million 

(ppm) is much higher than the natural range of 170–300 ppm that has existed in 

the atmosphere for the past 800,000 years, and possibly the past 20 million years.

Production from irrigated agriculture and plantations

 Irrigated modified pastures

 Irrigated cropping

 Irrigated perennial and seasonal horticulture

Production from dryland agriculture and plantations

 Plantation forestry

 Grazed modified pastures

 Cropping

 Perennial and seasonal horticulture
Other

 Designated irrigation areas

 No data

0 250 km

Water

 Undifferentiated (combines lake, river, marsh/wetland and estuary/coastal waters)

 Reservoir

Conservation and natural environments

 Nature conservation

 Managed resource protection

 Other minimal use

Production from relatively natural environments

 Grazing natural vegetation

 Protection forestry

Intensive uses

 Undifferentiated (predeominantly rural residential)

 Urban residential (includes other urban intensive uses)

 Mining

FIGURE 2: Land use in Australia, 2001–01. (Source: DAFF, 20102.)
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Projected climate change

The projected change in climate will impact on primary industry enterprises and 

the natural resources base upon which they depend. By 2030 in Australia, th e 

temperature is projected to warm by about 1 °C for the mid-range emissions 

scenario (relative to 1990). Inland areas are likely to experience stronger warming 

of up to 1.8 °C. By 2070, average Australian temperatures are projected to 

increase around 1.8 °C in a low emissions scenario, with a range of 1.0–2.5 °C 

across the country. In a high emissions scenario, the projected average temperature 

increase is around 3.4 °C, with a range of 2.2–5.0 °C (relative to 1990).

In south-eastern Australia, El Niño events may become drier, and La Niña events 

wetter. By 2030, rainfall is projected to decrease by 2–5% on average, and by 

about 7.5% by 2070 (compared to 1990). Overall, changes in rainfall are expected 

to vary widely across regions and seasons, for example, rainfall in south-western 

Australia is projected to decline by as much as 40% at 2070 (compared to 1990)5. 

The exception is far northern Australia where little rainfall change is projected. 

The projected changes in temperature, rainfall, atmospheric carbon dioxide levels, 

ocean currents and chemistry, winds, nutrient supply and extreme weather 

conditions will impact on Australian primary industries. Exports of Australia’s key 

agricultural commodities are projected to decline 11–63% by 2030 and 15–79% 

by 20506. Changes to average rainfall patterns and the frequency of extreme 

weather events are also likely to affect crop/pest interactions and ultimately 

increase biosecurity risks7. The distribution, growth, recruitment and catch of 

marine fi sheries will also suffer negative impacts8. 
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FIGURE 3: Atmospheric carbon dioxide and methane. (Source: CSIRO and Bureau of Meteorology, 20104.)

5 CSIRO and Bureau of Meteorology (2007). Climate change in Australia — observed changes and projections. 
CSIRO and Bureau of Meteorology, Canberra. 

6 Australian Bureau of Agriculture and Resource Economics (2007). Australian Commodities, vol. 14, no. 4 
December quarter, pp. 657–673. Australian Bureau of Agriculture and Resource Economics, Canberra. 

7 National Plant Biosecurity Strategy (2010). Plant Health Australia.
8 Hobday A & Poloczanska E (2008). 12. Marine fi sheries and aquaculture. In: Stokes & Howden (Eds), An 

overview of climate change adaptation in the Australian primary industries — impacts, options and priorities. 
Report to the National Climate Change Research Strategy for Primary Industries. CSIRO, Canberra. 
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In contrast to potential negative impacts are those regions and industries that 

may benefi t from climate change. For example, increased carbon dioxide 

concentrations may promote higher plant growth, improve water use effi ciency 

and alter nutrient requirements. These conditions may enable some crops to 

have two growth and harvest seasons per year. 

Primary producers are already starting to adapt to these conditions with investment 

and natural resource use decisions taking into account possible impacts and 

opportunities over a 10 to 20 year timeframe. 

3.3 Short to medium term responses to climate change
Many industries are being proactive in anticipation of likely climate change impacts. 

The carbon abatement cost curve (Figure 4) highlights the broad range of policy 

options available to reduce emissions, with the primary industry  sector having a 

clear role to play. Comparing Australia’s greenhouse gas abatement cost curve 

to the global average indicates that primary industries could potentially account 

for 35% of total abatement opportunities, compared to 31% globally9.
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FIGURE 4: Australia’s 2020 greenhouse gas abatement cost curve for a range of abatement options. The horizontal axes 
(and width of each option) indicate the amount that could be reduced per year in tonnes carbon dioxide equivalent 
(t CO2-e). The height represents the cost, bo th n  egative and positive, of avoiding one tonne of carbon dioxide equivalent 
for this option, relative to a business-as-usual case. A negative and positive cost indicates either a net fi nancial benefi t or 
cost, respectively, over the lifecycle of the abatement option. (Source: McKinsey and Company Australia, 20089.)

9 McKinsey and Company Australia (2008). An Australian cost curve for greenhouse gas reduction. McKinsey 
Climate Change Initiative, Sydney.
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Government policies

The federal government’s existing carbon reduction policies and programs —

Clean Energy Future, the National Carbon Offset Standard, the Carbon Farming 

Initiative and Low Carbon Australia, provide a strong incentive for primary industries 

to engage in emissions reductions and carbon sequestration. The passage of the 

Clean Energy Future legislation, including the Land Sector Package and Carbon 

Farming Initiative (CFI) legislation10, has brought more certainty to the policy 

implications of climate change, and signalled the start of a carbon-constrained 

future. 

While agriculture is not a ‘covered’ sector under the carbon legislation, farmers 

will experience fl ow-on costs from covered sectors such as stationary energy and 

liquid fuels. This will increase farm input costs, the scale of which will depend on 

the producers’ dependence on fossil fuels. The Clean Energy Future legislation has 

recognised the need for research and development investment if the primary 

industries sector is to adequately respond to climate change and government 

policy. The objective of the CFI is to address mitigation targets, while at the 

same time encouraging primary industries to remain competitive and responsive 

should future policy decisions result in the sector being ‘covered’. 

Compliance and voluntary markets

Globally, business has acted in response to projected climate change. In 2010 

the voluntary carbon market amounted to 131 million tonnes carbon dioxide 

equivalent (Mt CO2-e) or US $424 million11. The land-based sector accounted 

for 46% of this supply, with a value of US $195 million. In the forestry sector the 

voluntary market accounted for 91% of reported sequestration12. In Australia, 

the listings of voluntary carbon brokers, retailers and providers has grown, 

indicating that many people see carbon as an important market player. In 2011 

there were 24 organisations offering land-based carbon offset services13. In 2007, 

there were just 11 organisations in this category14. 

Under the Land Sector Package of the Clean Energy Future legislation, the 

government will provide $250 million to purchase non-Kyoto credits generated 

under the CFI to stimulate the voluntary carbon market nationally. The Australian 

Government has also made a commitment to include, where possible, approved 

CFI abatement activities in any future international climate change agreement 

post Kyoto. 

10 Department of Climate Change and Energy Effi ciency (2011a). Securing a clean energy future, The Australian 
Government’s Climate Change Plan. p. 135. 

11 Ecosystem Marketplace and Bloomberg New Energy Finance (2011). Back to the future: State of the voluntary 
carbon markets 2011. Ecosystem Marketplace and Bloomberg New Energy Finance, United States. 

12 Ecosystem Marketplace and Forest Trends (2011). State of the forest carbon markets 2011: From canopy to 
currency. Ecosystem Marketplace, United States.

13 Carbon Offset Guide Australia. www.carbonoffsetguide.com.au
14 Ribon L & Scott H (2007). Carbon Offset Providers in Australia, RMIT University, Melbourne.
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Domestic and international markets (including international retailers and customers) 

are beginning to demand information on emissions generated in food production, 

particularly in premium markets. The discussion surrounding the development of 

a national emissions trading system is also generating questions about what the 

impacts may be for primary industries. The challenges and opportunities arising 

from these greenhouse gas trade and policy changes will have signifi cant short to 

medium term implications for primary industries and related businesses. This 

makes it even more important for the primary industries sector to be investing in 

RDE that can support sound decision making and enable appropriate industry 

responses to be implemented. 

3.4 Opportunities for emission reductions 
and sequestration 

“The rural sector is a major source of emissions, but at the same 
time holds tremendous opportunities to play a signifi cant role in 
Australia’s mitigation effort.” Professor Ross Garnaut, 201115

The primary industries, thro   ugh carbon sequestration and emissions control, can 

play a signifi cant part in Australia’s greenhouse gas mitigation activities16. The 

opportunities for agriculture, forestry and bioenergy is summarised in Table 1, 

which shows the potential scale of sequestration in the land-based sector. The 

actual scale of sequestration achieved will depend on government policy, the 

price of carbon, numerous social and political drivers, and the economic returns 

from competing land uses.

The fi sheries sector has been overlooked in these assessments. The ocean’s 

vegetated habitats, in par ticular mangroves, marshes and seagrasses, while 

accounting for less than 0.5% of the sea bed, have been estimated to store 

between 50–71% of all carbon stored in ocean sediments17. Australia’s extensive 

coastline contains the world’s largest seagrass habitats, so signifi cant mitigation 

options are possible and could have co-benefi ts in the form of fi sheries habitat, 

stabilising sediments, preventing storm surge impacts and buffering Australia’s 

developed coastal areas. 

The realisation of mitigation opportunities will require signifi cant investment in 

RDE across the policy, economic, technical and social areas. The development of 

technologies and skills to measure greenhouse gas emissions will also provide 

opportunities for greater production effi ciency. 

15 Garnaut R (2011). Garnaut Climate Change Review — Update 2011. Update Paper 4: Transforming rural land 
use. Canberra. 

16 CSIRO (2009). An analysis of greenhouse gas mitigation and carbon biosequestration opportunities from rural 
land use. CSIRO Publishing, Queensland. 

17 Nellemann C, Corcoran E, Duarte C, Valdés L, De Young C, Fonseca L, Grimsditch G (Eds) (2009). Blue 
carbon: the role of healthy oceans in binding carbon. A rapid response assessment. United Nations Environment 
Programme, GRID-Arendal. 
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TABLE 1: Summary of national annual greenhouse gas sequestration/mitigation potential (Mt CO2-e) 
over a 40 year time horizon (2010–50). (Source: CSIRO 200918.) 

Option National potential 

(Mt CO2-e / year) #

AGRICULTURE

Rehabilitate overgrazed rangelands, restoring soil and vegetation carbon-balance  100 *

Rehabilitate mulga lands, restoring soil and vegetation carbon balance 
(subset of rangelands)

 20 *

Mitigation of emissions from savannah burning (Kyoto-compliant gases) **  13 *

Build soil carbon storage and mitigate nitrous oxide emissions from 
cropped land (land use change not considered)

 25 *

Reduce livestock enteric emissions and structural change in industry **  26

Greenhouse gas sequestration / mitigation for agriculture 

(accounting for overlap of options)

 164

FORESTRY

Change land use to carbon forestry (primary goal is carbon sequestration)  750 *

Biodiversity — Implement biodiversity plantings as carbon sink (primary goal 
is promotion of native biodiversity; subset of carbon forestry)

 350

Carbon storage in post-1990 (primary goal is commercial biomass harvest; 
competes for resources with carbon forestry)

 400

Increase carbon banks pre-1990 eucalypt forests  47 *

Carbon positive management of regrowth vegetation and remnant forest 
(reduced land clearing)

 56

Greenhouse gas sequestration from forestry (accounting for overlap of options)  853

BIOENERGY **

Substitution of fossil fuels with biofuels / bioelectricity from fi rst generation 
biomass resources

Not estimated

Substitution of fossil fuels with biofuels / bioelectricity from second generation 
biomass resources

Not estimated

Stabilise organic carbon in biochar and store in soil (sugarcane biomass only; 
competes for resources with second generation biomass)

 9

Greenhouse gas sequestration / mitigation for bioenergy 

(accounting for overlap options)

Not estimated

# Mt CO2-e per year equals million tonnes carbon dioxide equivalent per year.
* Where estimates are signifi cantly different between the 2008 Review and this study, the reason is often defi nitional 

and related to the area of land, however in some instances the estimated carbon sequestration rates also varied.
** These options will be continuous in their sequestration/mitigation while other options will saturate overtime.

18 CSIRO (2009). An analysis of greenhouse gas mitigation and carbon biosequestration opportunities from rural land use. CSIRO Publishing, Queensland. 
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Greenhouse gas emission from primary industries

In 2010 primary industries (excluding mining) were the second-highest emitting 

sector after the electricity, gas and water sector (Figure 5). During this year 

agriculture, fi sheries and forestry accounted for 18.8% (105.2 Mt CO2-e) of 

Australia’s net greenhouse gas emissions of 561 Mt CO2-e19.

FIGURE 5: Carbon dioxide equivalent emissions for Australia by subsector, 1990–2010. 
(Source: DCCEE 201219.)

Agriculture accounted for 76% (79.5 Mt CO2-e) of the direct emissions from 

primary industries. These emissions were dominated by livestock (72%), with 

soil management (1 7%)  and savannah burning (11%) accounting for the most 

of the remaining emissions (Figure 6).

The agriculture sector is the dominant source of both methane and nitrous 

oxide, accounting for 56% (62.6 Mt CO2-e) and 73% (16.9 Mt CO2-e). 

FIGURE 6: Distribution of agricultural emissions. (Source: DCCEE 201219.)
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19 Department of Climate Change and Energy Effi ciency (2012). Australian National Greenhouse Accounts. 
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3.5 Long term responses to climate change
The Intergovernmental Panel on Climate Change Fourth Assessment Report 

concludes that Australian agriculture and the natural resource base on which it 

depends is vulnerable to projected changes in temperature and rainfall over the 

next few decades to 100 years20. Climate change will place additional substantial 

pressure on Australia’s primary industries by increasing:

• water scarcity in both rain-fed and irrigated production systems;

• threats to biodiversity and the natural resource base;

• threats to food security;

• energy costs;

• policy pressure to reduce greenhouse emissions; and

• competition for land and water from mining, alternative energy production, 

urban encroachment and retirement and lifestyle living.

Long term adaptive responses will need to take a fl exible, risk-based approach to 

account for future uncertainties. New strategies will be required which are able 

to cope with the range of possible changes in local climates and other pressures. 

Australia’s primary industries have previously adapted to signifi cant changes in 

markets and prices, policies and institutions, technologies, sustainability 

expectations, biosecurity, consumer safety and ongoing climate variability21. This 

Strategy acknowledges the strength of the primary industry sector to adapt, and 

seeks to support and extend this adaptive ability.

Even if greenhouse 

gas emissions are 

substantially reduced 

and sequestration 

encouraged, further 

climate change is 

expected due to the 

lag in impacts from 

past greenhouse gas 

emissions and the 

time required for 

future agreements 

to take effect (the 

legacy load). 

20 Hennessy K, Fitzharris B, Bates BC, Harvey N, Howden SM, Hughes LSJ, Warrick R (2007). Australia and New 
Zealand. In: ML Parry, OF Canziani, JP Palutikof, PJ van der Linden & CE Hanson (Eds) Climate change 2007 
— Impacts, adaptation and vulnerability. Contribution of Working Group II to the Fourth Assessment Report of the 
International Panel on Climate Change, pp. 507–540. Cambridge University Press, Cambridge. 

21 Stokes & Howden (2010). Adapting agriculture to climate change: Preparing Australian agriculture, forestry and 
fi sheries for the future. CSIRO Publishing.Photo Goldlocki (WC). 
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3.6 Risk and uncertainty 
W hen businesses, government leaders and academics were asked to rank the 

key risks to the Australian economy, climate change was placed as number one, 

for severity and likelihood of occurring (see Figure 7)22. The survey highlighted 

the interconnectivity of other high-ranking risks such as storms and cyclones, 

fi restorms, fl ooding, biodiversity loss, food and water security, infectious diseases 

and infrastructure fragility with climate change.

There are four recurring risk themes driving these rankings and for informed 

responses to be developed they require information on the likelihood of the 

outcomes and the resulting consequences or impacts on primary industries23. 

The concerns that led to these rankings are summarised as follows:

1. climate change and its consequences;

2. adverse global economic events and trends;

3. underinvestment in infrastructure; and

4. inadequate research and development. 

While uncertainty and risk are quintessential features of primary industries, climate 

change introduces considerably more uncertainty into the strategic time horizons. 

This makes it even more important to invest in RDE that can help government, 

business and communities understand the impacts and opportunities presented by 

climate change and develop options to respond.

Climate change

Storms and cyclones
Flooding

Biodiversity loss

Firestorms

Major trading partner weakness
Demographic challenges

Energy price volatility
Extreme currency volatility Inadequate R&D investment

Capital/funding supply constraints

Infrastructure fragility

Asset price collapse

Fiscal crisis

Fragile statesGeopolitical conflict

Weapons of mass destruction

Regulatory failure(s)Commodity price volatility
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Breakdown

Social disruption
Water security
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Chronic disease
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Extreme consumer
price volatility

Organised
crimePricing essential services Food security

Online data and information security
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Threats from
new technologies

Illicit trade

Deterioration in bilateral relationships

Likelihood20–49.9%10–19.9%5–9.9%2.5–
4.9%
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$50–$99 bn

$100–$199 bn

< $100–$199 bn

$200–$499 bn

Severity

Economic

Political
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22 The ADC Forum and KPMG (2011). Australia Report 2011 — Risks and Opportunities. Report prepared by 
ADC in collaboration with KPMG, Australia. 

23 As defi ned in the risk management standard ISO / IEC Guide 73 (2002).

FIGURE 7: Results from a survey on the likelihood and impact to the Australian economy of 34 key risk areas across 
the categories of economic, political, environmental, societal and technological. (Source: ADC and KPMG, 201122.)
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3.7 Social engagement of farming communities 
in climate change
To date, much of the agricultural research on climate change has focused on 

biophysical aspects, with little attention paid to social and community impacts. 

Over the past decade, some rural communities have already been signifi cantly 

destabilised by climate variability and extreme events eroding their fi nancial and 

social capital. Rural communities may be quite effective at responding to gradually 

shifting inter and intra-seasonal variability, but can be adversely impacted by 

singular (episodic) extreme weather events, which are far harder to predict, 

plan and recover from. 

Climate change is a complex problem and one that has proved to be quite diffi cult 

to communicate and engage with farming communities and enterprises. Social 

research into why this is the case suggests that this is because climate change 

represents: 

• Something different to different audiences (i.e. different industries and regions).

• A topic of debate over which scientists, politicians and the general public tend 

to disagree. This fuels a general mistrust in the science of climate change, 

with only 28% of primary producers agreeing that human activity is the cause 

of climate change24.

Climate change uncertainty can broadly be summarised as resulting from 

either the incomplete understanding of earth’s climate system, such as:

• How much will the climate warm for a given amount of greenhouse 

gases in the atmosphere (climate sensitivity)?

• Where, when and how the climate will change?

• How much additional warming could amplifying effects (positive 

feedbacks) potentially cause?

or from the uncertainty of human behaviour at a range of scales:

• What global action will occur to reduce future greenhouse gas emissions?

• What gover nment policy responses will occur?

• How will businesses and communities respond to policy, voluntary 

markets and trade mechanisms to reduce emissions?

• What will be the timing and scale of mitigation actions? 

24 Donnelly D, Mercer R, Dickson J & Wu E (2009). Understanding behaviours, attitudes and preferences relating 
to climate change; Australia’s Farming Future Final Market Research Report, October 2009. Prepared for the 
Australian Government Department of Agriculture, Fisheries and Forestry by Instinct and Reason, Sydney. 
p. 92.Photo Bidgee (WC). 
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• A negative bias in media coverage of climate change, for example, between 

February and July 2011, 82% of ar ticles published by one media outlet 

provided negative coverage on the issues around climate change policy, 

demonstrating a clear lack of balanced reporting25.

• One of a competing set of risks that have to be managed by farmers and 

industries, with many of the other risks more immediate and tangible than 

the long term risks posed by climate change. 

• Something that many perceive as being dealt with at a global, rather than 

personal level. There are signifi cant lags in the climate system and this makes 

it hard for people to see how it relates to them. 

• A problem that does not have one solution. 

Climate change has many parallels to personal health prevention programs 

that show humans are reluctant to think about possible long term impacts of 

self-harming activities such as smoking, drug-use, alcohol abuse and over-eating. 

This means that most people see climate change as something in the future 

and hence, not something that needs to be addressed in the present. 

These responses to climate change demonstrate the importance of investing in 

multi-layered RDE to provide assistance to communities and individuals as they 

consider the future and their place in it. The social implications of climate change 

require signifi cant investment in adaptation and mitigation strategies, as it is these 

farming families who will be making critical decisions about their enterprise’s future. 

Focusing and highlighting the success stories and positive actions that some 

communities and industries are taking is an important way to counteract the 

overwhelming negativity that tends to dominate the climate change ‘conversation’. 

Those projects that have been the most successful have used engagement 

approaches that provide opportunities for people to participate in developing 

responses to possible climate change scenarios. Empowering people to think 

and act about climate change is a key strategy for boosting confi dence and 

resilience in those industries and communities that are going to need to respond 

to a dynamic and uncertain physical, economic and policy environment.

25 Bacon W (2011). A sceptical climate: Media coverage of climate change in Australia 2011. Part 1 — Climate 
Change Policy. The Australian Centre for Independent Journalism, University of Technology Sydney. p 70.Photo Roger Charlton. 
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This Strategy seeks to encourage, advocate and coordinate continued RDE 

investment in climate change adaptation, greenhouse gas mitigation, emissions 

and sequestration accounting, and trading. The Strategy supports ongoing work to 

understand the policy, biophysical, economic and social consequences of climate 

change for primary industries and their dependent communities. 

4.1 Vision and mission
The vision and mission for the Strategy are: 

To realise this Strategy’s vision and mission, a wide range of RDE is going to be 

required across the breadth of primary industries. This scale of investment is 

beyond the capacity of one organisation or funder and, as a result, it is expected 

that different partners, clusters of partners and other entities will invest in those 

sections of the Strategy that address their particular needs. 

  THE RDE VISION, MISSION 
AND PRINCIPLES4

VISION
Primary producers, communities, regions and governments adapting, viable and 
vibrant in a carbon constrained economy.

MISSION
To encourage climate change research, development and extension that assists 
Australian producers, communities, regions and government, to prepare and position 
themselves as leaders in a carbon constrained food and fi bre production and natural 
resource management.

Photo Roger Charlton. 
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4.2 Guiding principles
Six guiding principles are outlined below to help all parties develop RDE programs 

to deliver the components of the Strategy. The detail listed under each principle 

highlights prior experience, issues and knowledge gaps around which these 

principles are based.

1. RDE are responsive and relevant to industry, community, regional and 

government needs, government policy, and future climate.

2. Investment is made in a portfolio of both applied and strategic research that 

responds to the short and long term needs of industries, communities and 

the demands imposed by changes in government policy and climate.

3. New research accesses and leverages off the best-available national and 

international research in this area. 

4. Development and extension is continually informed by research outcomes and 

adapted in response to new information.

5. Investment in RDE proactively builds and enhances capacity across all levels of 

the primary industries, from researchers, to extension and service professionals, 

to producers, policy makers and communities. 

6. RDE planning and implementation encourages both collaboration and 

co-investment between industries, leading to greater effi ciency, less duplication 

and better RDE outcomes. 

4.2.1 Research, development and extension are responsive and 
relevant to industry, community, regional and government needs, 
government policy, and future climate

In order to be responsive and relevant at the industry, community and regional 

level, RDE needs to recognise the economic and productive framework within 

which each sector operates, as well as tailoring research to meet their needs. 

Participatory research approaches need to be used, as they are often the best 

way of ensuring investments are relevant, contextually appropriate and able to 

be implemented (advice provided through farmer / enterprise surveys).

It is also important that RDE acknowledge uncertainty, with a focus on ‘whole 

farm decision making under strategic risks’. Businesses require information to 

make decisions and to inform their ‘strategic risk’ (big decisions). Consequently, 

investing in science that provides good technical information to enable decision 

makers to adapt is critical. This science needs to be placed within the wider 

government and policy context to ensure that fi ndings and recommendations 

are ‘in tune’ with the settings of the day. For example, in the short term, research 

focused on developing CFI methodologies will be particularly important. 

The Australian pork industry was the fi rst industry to have a methodology endorsed 

and approved for the CFI. Under the methodology producers capture methane 

emissions produced by manure and destroy the gas by fl aring to prevent it entering 

the atmosphere, or they use the methane to generate heat and electricity. 
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Pork industry CFI methodology
By Darryl D’Souza, Australian Pork Limited

Approximately 70% of emissions from the Australian pork supply chain come 

from the manure management system on farm. This provides the industry with a 

signifi cant opportunity to reduce their overall emissions. The CFI methodology 

developed by the sector allows for a signifi cant proportion of the Australian 

pork industry to generate carbon credits and additional income whilst reducing 

their carbon emissions. It encourages smaller producers to cover and fl are their 

greenhouse gases, whilst also providing an incentive for the larger producers 

to install infrastructure to use the methane for heat or energy generation via 

LPG, diesel replacement or combined heat/power. Based on industry life cycle 

assessment data and current brokerage information, credits could potentially be 

worth approximately $2.40–$3.45 per fi nished pig (75 kg hot standard carcase 

weight).

Website: www.climatechange.gov.au/government/initiatives/carbon-farming-

initiative/methodology-development/approved-methodologies/destruction-of-

methane-from-manure-in-piggeries.aspx

Photo courtesy of Australian Pork Limited. 
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Capturing coastal carbon
By Colin Creighton, FRDC

The Fisheries Research and Development Corporation (FRDC) is developing a 

methodology for carbon accounting for Australian coastal ecosystems that, 

subject to a government policy shift of adding these ecosystems to the national 

carbon accounts, would allow owners of degraded wetlands to repair and then 

participate in the carbon market. In partnership with the Clean Energy Future 

Biodiversity Fund a strategic plan for wetland and estuary repair is being formulated. 

The proposed rehabilitation activities take multiple forms including civil engineering 

projects, such as the introduction of culverts into a causeway to improve tidal 

ventilation and thus improve tide-driven productivity in seagrasses, wetlands and 

the fi sheries; removal of bunds; and manipulation of fl ood gates. For example, 

increasing tidal fl ows by modifying the Sorell Causeway on Tasmania’s Derwent 

River would sequester carbon and also increase the productivity of the resident 

oyster aquaculture industry. In areas such as the south side of Trinity Inlet, Cairns, 

excavation of earthen ‘dams’ across tidal creeks would restore mangrove and 

fi shery productivity, as well as of course biodiversity. 

The FRDC sees their ‘blue carbon research’ as an opportunity to engage the 

fi sheries industry: commercial, recreational and indigenous, in the national carbon 

market. Most importantly, it will deliver on multiple government and community 

objectives around more healthy and productive coastal ecosystems.

Website: www.frdc.com.au
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4.2.2 Investment is made in a portfolio of both applied and 
strategic research that responds to the short and long term 
needs of industries, communities and the demands imposed 
by changes in government policy and climate

A mixture of applied and strategic research will address the span from individual 

actions in the near term, to whole-of-industry actions in the long term. Structural 

change is required within the national economy over the next 50 years, and this 

will increase the importance of RDE in informing approaches and adaptation. 

This Strategy focuses on decisions made in the next 10 years or so, but does so 

within the context of climate projections that range from 10 years to the end of 

the century. Maintaining a mixture of applied and strategic research will encourage 

fl exibility across a range of decisions and timescales. Strategic research currently 

being undertaken by the Fisheries Research and Development Corporation (see 

page 26) will, it is hoped, eventually lead to applied on-ground benefi ts for the 

fi sheries industry and wider community.

Planning across different timescales will ensure industries and communities are 

thinking about long term preparation and prevention, as well as short term event 

and disaster management. Strategic research is more likely to apply across industries 

and provide wider benefi ts by understanding the impact of abatement strategies 

on a wider landscape scale (particularly water). For example, the Nitrous Oxide 

Research Program managed by the GRDC will benefi t all primary industries, as it 

is seeking to determine if on-farm carbon dioxide emissions from urea can be 

decreased by substituting urea with grain-legume fi xed nitrogen, and if on-farm 

nitrous oxide emissions can be decreased by raising soil pH (via liming). The 

outcomes of this research will be shared through a fi nal report containing key 

fi ndings, outcomes and best management practices as determined by the 

experimental process and tested on-farm in a number of different industries. 

4.2.3 New research accesses and leverages off the best-available 
national and international research in this area 

Climate science has advanced considerably at international, national and regional 

scales but the public perception of the legitimacy of that science has not kept pace. 

There is a need to ensure that sound, peer-reviewed science is continued, with 

more attention paid to communication and adoption strategies that cut through 

the confusing ‘noise’ that currently characterises climate change conversations. 

The considerable investment on a global scale in climate change-related research 

offers many opportunities for the RDE community in Australia. Linking with, and 

leveraging off international networks and knowledge, will minimise duplication 

and lead to greater effi ciency in national efforts. New and existing links with the 

Global Research Alliance in particular, offer a number of benefi ts to local RDE 

and policy.
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National and international RDE can also provide benefi ts directly to on-ground 

decision makers through the downscaling of national and global climate models to 

regionally relevant scales. Encouraging interdisciplinary science to address these 

complex challenges is crucial for delivering this information and demonstrating 

climate science at a local level. 

Moving from a climate-centric to a decision-centric approach will be critical 

to engaging landholders and rural industries. 

Global Research Alliance on 
agricultural greenhouse gases
By the Australian Government Department of Agriculture, 

Fisheries and Forestry

The ‘Alliance’ was established in December 2009 in the margins of the United 

Nations Climate Change Conference in Copenhagen, Denmark. It is a collective 

of developed and developing countries seeking to share and collaborate on RDE 

of technologies and practices that will help deliver ways to grow more food (and 

more climate-resilient food systems) without growing greenhouse gas emissions. 

Australia is a founding member of the Alliance. An example of Australia’s 

contribution to the Alliance is an Australia-Chile project under the International 

Agricultural Cooperation Program. This project will measure greenhouse gas 

emissions from agricultural soils under different crop and pasture practices in 

Chile. Research results will be shared with the Alliance. Other research groups in 

the Alliance are focusing on soil carbon and nitrogen cycling, and inventory and 

measurement. For Australia, the Alliance provides an opportunity to seek feedback 

on research underpinning the development of methodologies for the CFI.

Website: www.globalresearchalliance.org 

Photo courtesy of Luis O
pazo. 
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4.2.4 Development and extension is continually informed by 
research outcomes and adapted in response to new information

Ensuring that ‘D’ and ‘E’ are central within the ‘RDE’ process requires approaches 

that accept RDE is a non-linear process, involving a complex set of relationships 

and information fl ows through public, private, non-government and community 

organisations. Embedding development, extension and engagement in research 

programs at their inception helps keep these as core components in RDE 

planning.

Climate Champion program
By Sarah Cole, Climate Champion Coordinator

The Climate Champion program is a network of leading farmers from across 

Australia who help to disseminate new climate knowledge in the farming community 

and ground-truth climate research. The program’s participants are knowledgeable 

about, and interested in, new tools and systems to manage and adapt to climate 

variability and change. They work to improve other farmers’ understanding of 

climate, raise their awareness of the impacts of increasing climate variability and 

disseminate climate research knowledge. The Climate Champion farmers share 

their knowledge with others through fi eld days, panels, seminars, on-farm walks 

and tours, and workshops. The importance of this approach is that farmers learn 

best when they see other farmers in their region making those practices work. 

Program participants and researchers alike agree on the value of involving 

‘champions’ during the research process. In addition to ground-truthing, their 

input can inform methods for communicating research results and encouraging 

uptake, leading to better adoption of practices and tools for managing climate risk.

Website: http://www.climatekelpie.com.au/ask-a-farmer/climate-champion-program 

Photo courtesy of the C
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In this Strategy, development and extension have been embedded in the 

outcomes and themes, rather than divided into a separate section. This is to 

ensure the two-way relationship between science and development and extension 

is acknowledged and acted upon. The Climate Champion program (see previous 

page), developed by the GRDC and MLA for the Managing Climate Variability 

Program, is a good example of how to involve producers and industry in each 

stage of the research process.

Participatory research through the engagement and involvement of leading 

farmers in RDE programs will be critical to identifying new and innovative farm-

based practices. Transferring the knowledge and processes used in one region or 

industry, to other regions and industries is also important. National coordination 

can help by identifying successful extension programs, and facilitating the sharing 

of these across other industries and regions. For example, the successful Climate 

Dogs program (see below) developed by the Department of Primary Industries 

Victoria could be adapted and used in other states.

Climate Dogs
By Graeme Anderson, DPI Victoria

Climate Dogs are a series of short, clever and humorous animations that capture 

key climate science messages and package them in a way that is relevant to 

farmers. Through stories about four ‘climate dogs’, the animations discuss key 

drivers of Victoria’s weather patterns and seasonal variability: El Niño Southern 

Oscillation, Indian Ocean Dipole, Subtropical Ridge and Southern Annular 

Mode. The four sheep dogs that round up Victoria’s rainfall are ENSO, INDY, 

Ridgy and Sam.

The animations had over 50,000 viewings in the fi rst 12 months, and the team 

was asked to deliver 800 face-to-face sessions with over 18,000 people during the 

4-year project. Landcare, the Victorian Farmers’ Federation and industry extension 

offi cers are all using the dogs to help communicate the climate story, while 

climate scientists are showcasing them as a new way of getting science to the 

people. Since the dogs made their debut, DPI surveys have showed an increase 

in the knowledge of Victoria’s farmers regarding the key drivers of their local 

rainfall and seasons. Importantly, the project has reframed how the drivers of 

climate and seasonal risk are explained, making the science more accessible and 

relevant to the decision making timeframes of farmers. 

Website: http://www.dpi.vic.gov.au/agriculture/farming-management/weather-

climate/understanding-weather-and-climate/climatedogs 

Climate Dog INDY. 
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Communicating risks and uncertainties, as well as potential solutions is also 

important to promote a continuous learning approach to climate change. The 

National Adaptation and Mitigation Initiative (NAMI) demonstrates the value of 

participatory on-ground activities for demonstrating adaptation and mitigation 

options, providing another communication approach with potential to be extended 

more widely. 

Involving farm groups in local solutions
By Harm van Rees, NAMI Coordinator

The NAMI is a demonstration program that aims to have Australian farmers using 

knowledge and technology to adapt to and mitigate climate change. Located across 

Australia, the on-ground demonstrations of adaptations to climate change have 

been designed through partnerships between farmers and advisers from local 

farm groups, and researchers. They explore a range of adaptive practices suited 

to the region, such as earlier sowing to ensure crops do not fl ower or ripen during 

the time of the year when heat shock events are likely to become more prevalent.

Each farm group has designed their own trials specifi c to their region, and the trials 

and their results are showcased to the farming community at fi eld days and other 

farm group activities. The direct involvement of farmers and advisors in the design 

and running of the sites has demonstrated the value of such participatory activities 

for communicating both potential climate change risks and suitable adaptation 

options. Local participation not only increases the regional relevance of the 

problems being investigated and the solutions developed, it promotes rapid 

dissemination of new knowledge through the local farm networks. 

Website: http://www.bcg.org.au/cb_pages/impact_of_climate_change.php

Photo courtesy of NAMI. 
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4.2.5 Investment in RDE proactively builds and enhances 
capacity across all levels of the primary industries, from 
researchers, to extension and service professionals, 
to producers, policy makers and communities 

Investment in RDE is generally constrained as a result of funding cycles, however, 

to the greatest extent possible, valuing and resourcing people working in the RDE 

sector over longer term timeframes is a priority. Greater continuity for researchers 

and support staff encourages entry and retention, with training and ongoing 

education important in creating workplaces that value and ‘grow’ human capacity. 

The Primary Industries Climate Challenges Centre’s (PICCC) postgraduate course 

in climate change is one example of an initiative designed to invest in Australia’s 

human resources. 

Up-skilling agricultural professionals 
to help farmers manage a changing 
climate
By Lauren Hull, PICCC Communications Coordinator

With recent extreme climatic events having signifi cant impacts on Australia’s 

agricultural industries, it is clear that a deeper understanding of our climate 

systems and their potential impact on productiveness and profi tability would 

be of huge benefi t to food and fi bre producers. In addition to this, growing 

awareness in the agricultural community of market opportunities in carbon 

farming has increased the demand for up-to-date knowledge on emissions 

mitigation options. Recognising the knowledge gap, a tertiary-level education 

course for agricultural professionals who provide advice to farmers and other 

natural resource managers has been developed. The course covers climate 

change science, policy, mitigation, adaptation and economic strategy in relation 

to agricultural production. The initiative seeks to ‘up-skill’ service providers 

and, in turn, improve farmer knowledge of coming climate challenges, and 

their ability to manage those changes. 

In 2012 the Postgraduate Certifi cate in Climate Change for Primary Industries 

enters its fourth year. It is now delivered on behalf of the founding partners by 

PICCC and a team of leading University of Melbourne researchers. Students 

from across a wide range of primary industries — dairy, horticulture, forestry, 

water management, cropping, meat — have passed through the program and 

are now working directly with farmers, providing advice on profi table and 

sustainable production in the face of a changing climate.

Website: www.piccc.org.au 

Photo DPI Victoria.
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RDE investment can also build on existing capacity by promoting active links and 

networks between sectors, themes and projects across Australia. The Primary 

Industries Adaptation Research Network (PIARN) demonstrated the value in 

building networks between the policy, research, extension and research management 

sectors through its inaugural Master Class program. 

Climate change adaptation in 
primary industries Master Class
By Alison Kelly, PIARN Program Manager

The PIARN Master Class is designed to foster productive networks and 

build research capacity, knowledge and understanding about climate change 

adaptation among key industry sectors. The inaugural Master Class was held 

from November 2011 to April 2012. 

The Master Class comprised a series of three workshops for 20 hand-picked 

professionals to experience climate adaptation across a range of primary industries. 

The group, which included researchers, policy makers, research managers, 

producers, agribusiness, and other primary industry professionals were introduced 

to local producers, business and industry leaders and shown how enterprises are 

adapting to changes in climate, and exposed to some of the key climate challenges 

facing the region.

The Master Class program was designed to support many of PIARN’s vision 

statements especially the organisation’s goals of:

• inspiring, supporting and connecting researchers in the fi eld;

• providing professional development opportunities; and

• fostering shared understanding with research end-users.

Website: www.piarn.org.au 

Photo courtesy of PIA
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4.2.6 RDE planning and implementation encourages both 
collaboration and co-investment between industries, leading 
to greater effi ciency, less duplication and better RDE outcomes 

Cross-sectoral RDE is based on collaboration and co-investment. To facilitate 

co-investment, research funding models need to allow multiple investors, and 

partners need to be fully supportive of governance arrangements and transaction 

costs required to achieve this objective. 

The Reducing Emissions from Livestock Research Program (RELRP) funded through 

the DAFF CCRP with co-investment from research and development corporations, 

is a strong example of the benefi ts of this approach. Given the substantial 

investments to date in the climate change and primary industries RDE space, 

new investments can leverage off past and current work. This will promote greater 

effi ciency and less duplication of effort, enabling smaller sectors to benefi t 

from the wider RDE effort. 

Cross-sector collaboration 
in livestock research
By Julian Hill, RELRP Coordinator

This national program brings together 12 research providers in a partnership 

that aims to maximise the benefi t of Commonwealth, state and livestock 

industry investments. RELRP’s major objective is to deliver knowledge and 

technologies that will enable producers to breed and/or manage ruminants to 

signifi cantly reduce methane emissions while maintaining livestock productivity. 

The program is structured as a series of 39 basic and strategic-applied research 

projects. The areas of research covered are diverse, including quantifi cation of 

ruminant methane emissions, genetic approaches to emissions reductions, 

manipulation of rumen function to achieve lower emissions, improved 

management of waste, and farming systems for lower methane emissions, 

demonstration and information delivery. 

To date RELRP has delivered new knowledge and understanding of the 

feasibility of selecting and breeding low methane livestock (sheep and beef 

cattle); developed a range of nutritional and management strategies that can 

be adopted by industry now to reduce methane and nitrous oxide emissions; 

and identifi ed key biochemical and metabolic pathways that can be manipulated 

in the future to reduce the overall production of methane in the rumen.

Website: www.mla.com.au/Research-and-development/Research-programs-

and-projects/Environment

Photo courtesy of RELRP. 
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This Strategy is broad in scope and addresses themes of climate change and 

variability; greenhouse gas emissions, mitigation, sequestration, accounting and 

trading; climate change adaptation; energy use and generation. The Strategy also 

seeks greater understanding about the consequences of climate change on the 

policy, biophysical, economic and social contexts within which agriculture, fi sheries 

and forestry sectors, industries and their dependent communities operate. 

Figure 8 outlines the RDE outcomes developed to deliver the Strategy’s vision and 

mission. Each of these outcomes is broken down into themes and sub-themes, 

with Figure 9 (overleaf)  providing a schematic representation of all Strategy 

components. 

FIGURE 8: The three climate c h ange RDE outcomes for primary industries.

  RDE STRATEGY 
OUTCOMES AND THEMES5

RDE outcome 1: 
Production systems 
based on best-available 
climate information

RDE outcome 3: 
Proactive participation 
in a carbon constrained 
economy

RDE outcome 2: 
Lowering of greenhouse 
gas emissions intensity 
of products

Photo Felix Andrews (WC).
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FIGURE 9: Overview of the CCRSP I RDE Strategy 2012–17, outlining the 
sought-after industry outcomes of RDE investment, RDE themes and sub-themes.

Embedded extension requires: 
End user input

Integrated and packaged products

Delivery through trusted networks

Building on existing capacity
RDE outcome 1: Production 
systems based on best-
available climate information

RDE outcome 3: 
Proactive participation in a 
carbon constrained economy

RDE outcome 2: 
Lowering of greenhouse gas 
emissions intensity of products

1.1.1: Better managing inter-annual 
climate variability

1.1.2: Making within-season climate 
forecasts a crucial part of decision 
making

1.3.1: Understanding short and 
long term impacts on primary 
industries and natural resources

1.3.2: Adapting production and 
technologies

1.3.3: Changing production systems

1.3.4: Transforming primary 
production

1.2.1: Using, and contributing to, 
atmospheric and ocean models

1.2.2: Making decisions based on 
the best tools and knowledge of 
climate change projections

2.1.1: Managing methane emissions

2.1.2: Managing nitrous oxide 
emissions

2.2.1: Increasing soil carbon and 
biochar storages

3.1.3: Reducing structural and institutional 
impediments to mitigation and adaptation

2.2.2: Increasing carbon storage in 
forests and woodlands

3.1.4: Facilitate RDE to inform ongoing 
development of policy

2.2.3: Increasing carbon storage in 
coastal and marine habitat

3.2.1: Realising market opportunities

2.3.1: Recovering energy, carbon and 
nutrient from waste

3.2.2: Improving connectivity of enterprise, 
landscape and national measurement and 
auditing

2.3.2: Generating and using effi cient, 
alternative energy sources

3.2.3: Improving tools for measurement 
of emissions

3.3.1: Understanding and increasing 
producer, service industry and 
community capacity

3.4.1: Understanding the opportunities 
and/or interactions between adaptation 
and mitigation across all three outcomes

3.1.1: Ensuring the coherency between 
climate change policy and primary 
industry aspects of natural resource, 
taxation and energy policies

3.1.2: Understanding the impacts of policy 
on production and natural resource 
management

3.3: Using drivers for decision 
making and practice change

3.4: Understanding trade-offs 
of potential mitigation and 
adaptation options

3.2: Realising opportunities and 
meeting obligations

1.1: Primary industries 
better managing climate 
variability

2.1: Lowering emissions, 
maintaining productivity

3.1: Producers, industries and 
regions informing and adapting 
to new policies

1.2: Improving and working 
with climate change 
projections

2.2: Increasing carbon 
stored in the landscape 
and oceans

1.3: Producers, industries, 
and regions adapting to 
biophysical impacts

2.3: Managing energy use 
and generation along the 
value chain
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5.1 RDE outcome 1: Production syste ms based on 
best-available climate information 

FIGURE 10: Summary of RDE outcome 1 and its corresponding themes and sub-themes.

Primary industries need new capacity, knowledge, tools and processes to 

understand the range of potential future climates for their region, the adaptation 

options available, and possible scenarios for their enterprise, industry and region. 

This starts with understanding and managing climate variability. 

RDE theme 1.1: Primary industries better managing 
climate variability

To assist primary industries manage ongoing climate variability, applied and 

strategic investment is required to improve between and within season forecasting 

capability that takes account of time and landscape differences. Linking to 

international RDE efforts will provide information about the drivers of climate 

variability and how they could be affected by climate change. 

This theme seeks to invest in timely, reliable and locally relevant forecasts that can 

be delivered in ways that are responsive and cognisant of end-user needs. 

RDE sub-theme 1.1.1: Better managing inter-annual climate variability

• Key extreme seasonal events such as droughts, fl oods and cyclones, are better 

managed based on improved forecasting and delivery of timely and relevant 

seasonal information to end users.

• Primary industries are aware of how the drivers of climate variability, such as 

El Niño Southern Oscillation and the Indian Ocean Dipole, could be affected 

by climate change and what the regional and industry impact could be.

1.1.1: Better managing inter-annual 
climate variability

1.1.2: Making within-season climate 
forecasts a crucial part of decision 
making

1.3.1: Understanding short and 
long term impacts on primary 
industries and natural resources

1.3.2: Adapting production and 
technologies

1.3.3: Changing production systems

1.3.4: Transforming primary 
production

1.2.1: Using, and contributing to, 
atmospheric and ocean models

1.2.2: Making decisions based on 
the best tools and knowledge of 
climate change projections

1.1: Primary industries 
better managing climate 
variability

1.2: Improving and working 
with climate change 
projections

1.3: Producers, industries, 
and regions adapting to 
biophysical impacts

RDE outcome 1: Production systems based on best-available climate information
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RDE sub-theme 1.1.2: Making within-season climate forecasting 
a crucial part of decision making

• Responsive, action orientated forecasting of soil water balances, heat waves 

and frosts are part of primary industries decision making. 

• Regional-scale climate drivers are routinely documented, predicted and the 

implications of these weather patterns communicated to primary industries 

three to six months in advance of potential impacts.

RDE theme 1.2: Improving and working with climate change 
projections

An ongoing worldwide investment in understanding the earth’s climate system 

has produced a number of global circulation models. These models have been able 

to relate the rapid rise in atmospheric greenhouse gas concentrations to the 

recent observed changes in the climate. Global circulation models are also used 

to provide climate projections based on the likely radiative force from greenhouse 

gases, as well as the potential impact on future global climates under differing 

emission scenarios.

This theme leverages off the best-available national and international science and 

builds capacity across all levels of primary industries to provide climate change 

projections at relevant decision making scales. 

RDE sub-theme 1.2.1: Using and contributing to atmospheric and ocean models 

• Global circulation models are downscaled to provide the most locally relevant 

climate projections for use by primary industries.

• Primary industries proactively inform the climate science community on the 

type of climate information and research they need to respond to impacts and 

adapt to change. 

• Biological data from primary industries is fed back into models to improve their 

treatment of the interactions between landscape and atmosphere.

RDE sub-theme 1.2.2: Making decisions based on the best tools 
and knowledge of climate change projections 

• Climate change projections are presented in locally relevant forms for producers, 

industries and communities.

• Primary producers, industries and communities have the necessary capacity, 

knowledge, tools, programs and policies to engage and identify the range of 

potential climate change projections and understand their benefi ts, costs, 

risks and opportunities.
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RDE theme 1.3: Producers, industries and regions adapting 
to biophysical impacts

Australia’s primary industries will need to build adaptive capacity across all levels 

to respond to predicted climate changes. Long term adaptive responses will need 

to take a fl exible, risk-based approach to account for future uncertainties. With 

many primary industries investments having a 20-year plus time horizon, there is 

a need for climate change adaptation options to be continually informed by new 

knowledge and analysed in a practical, participatory way to reduce future risks 

and take full advantage of any opportunities arising from climate change. 

RDE sub-theme 1.3.1: Understanding short and long term impacts 
on primary industries and natural resources 

• Primary industry systems and regions understand their vulnerability and 

opportunities under climate change projections.

• The potential impacts of an increasingly variable climate on soil moisture, 

runoff, frost frequency, water availability, biosecurity risk and extreme events 

are communicated and understood so that producers, industries and regions 

can adjust short and long term investments.

• Producers, industries and regions have the capacity, tools and knowledge to 

understand and plan for how future water availability, temperature and sea 

levels under a changing climate might impact on their enterprises. 

• Industries, regions and government are able to incorporate information on 

climate variability and change into integrated land use, regional planning and 

risk assessment.

RDE sub-theme 1.3.2: Adapting production and technologies

• Australia’s primary industries have the knowledge and tools to implement 

improvements to production practices and technologies, and increase their 

adaptive capacity at enterprise, industry and regional levels. 

• Existing primary production systems realise economic benefi ts by adapting to 

changing atmospheric and climate conditions (such as increased atmospheric 

carbon dioxide, higher temperatures and lower rainfall).

RDE sub-theme 1.3.3: Changing production systems

• Primary industries have the necessary capacity, knowledge, tools, programs and 

policies to support effective system change arising from a changing climate.

RDE sub-theme 1.3.4: Transforming primary production

• Primary industries and regions have the capacity, knowledge, tools, programs 

and policies to support transformational change in response to a changing 

climate.

• The wellbeing of individuals and communities unable to under take 

transformational change is acknowledged, maintained and/or enhanced (where 

appropriate).
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5.2  RDE outcome 2: Lowering of greenhouse gas 
emissions intensity of products

FIGURE 11: Summary of RDE outcome 2 and its corresponding themes and sub-themes.

If Australia is to reduce its emissions by 5% in a cost effective manner, then 

primary indus tries will need to play a signifi cant role. Focusing on lowering the 

emissions intensity of products will allow primary industries to contribute to these 

emission reduction targets, whilst also continuing to increase productivity and 

competitiveness as a major agricultural exporter. 

The entire primary industries value chain has the potential to: manage nitrous 

oxide and methane emissions from production systems and waste; increase energy 

effi ciency; recover energy from biomass and waste; and generate energy on-site. 

These avoided emission opportunities can be realised each year, resulting in 

ongoing mitigation benefi ts until the threshold of adoption has been reached26. 

Producers also have the opportunity to increase long term stores of carbon in the 

landscape. Changing land use or management to increase carbon storage can only 

be done once. Ideally, this one-off opportunity can be used thoughtfully to maximise 

the benefi ts and manage the associated long term risks associated with reversal in 

carbon storage due to events such as drought and fi res. 

The Government’s new ongoing Biodiversity Fund, established in 2012 under the 

Clean Energy Future legislation, will provide $946 million over its fi rst six years 

to support landholders to undertake projects that establish, restore, protect or 

manage biodiverse carbon stores. It provides an opportunity for the sector to 

engage with government carbon storage policies.

2.1.1: Managing methane emissions

2.1.2: Managing nitrous oxide 
emissions

2.2.1: Increasing soil carbon and 
biochar storages

2.2.2: Increasing carbon storage in 
forests and woodlands

2.2.3: Increasing carbon storage in 
coastal and marine habitat

2.3.1: Recovering energy, carbon and 
nutrient from waste

2.3.2: Generating and using effi cient, 
alternative energy sources

2.1: Lowering emissions, 
maintaining productivity

2.2: Increasing carbon 
stored in the landscape 
and oceans

2.3: Managing energy use 
and generation along the 
value chain

RDE outcome 2: Lowering of greenhouse gas emissions intensity of products

26 DCCEE (2011a). Securing a clean energy future. The Australian Government’s Climate Change Plan. Department 
of Climate Change and Energy Effi ciency, Canberra. p. 135.
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Combining the one-off carbon storage and the ongoing emission avoidance 

opportunities give primary industries the potential to produce a wide range of 

food and fi bre products with lower greenhouse gas emissions. As with the land 

sector, there is the potential for fi sheries industry mitigation options to have 

signifi cant co-benefi ts in the form of fi sh habitat, stabilising sediments, preventing 

storm surges impacts and buffering Australia’s developed coastal areas. 

RDE theme 2.1: Lowering emissions while maintaining productivity

Methane and nitrous oxide are potent greenhouse gases. In 2009, the agriculture 

sector was the major source of both methane and nitrous oxide emissions, 

accounting for 58% (65 Mt CO2-e) and 75% (20 Mt CO2-e) of national emissions, 

respectively. Managing production systems to avoid these emissions has the benefi t 

of being repeatable each year, for an extended period, and without the long term 

risk of maintaining permanence.

Ruminant livestock are signifi cant sources of methane. With livestock production 

the prime land use on 47% of Australia’s continental land mass, there are signifi cant 

challenges in managing and accounting for methane mitigation by ruminant livestock. 

Practical enterprise changes to reduce the methane emissions intensity focus on 

feed, breeding and management. 

Of Australia’s nitrous oxide emissions 75% come from agricultural fertiliser use, 

animal excreta, cultivation and legumes. Opportunities exist to reduce these 

losses and the emissions intensity of resultant products. Progress has been made 

on the development of management practices and products to reduce nitrous 

oxide emission from nitrogen fertilisers and cultivation. More work needs to be 

done, however, on the signifi cance and potential management options for nitrous 

oxide emissions from indirect sources, such as nitrate leaching and ammonia 

volatilisation. As nitrogen is a major input cost in many agricultural production 

systems, this research may also bring contingent benefi ts to primary producers by 

improving nitrogen use effi ciency and decreasing nitrogen losses. 

For both methane and nitrous oxide, there are signifi cant challenges in developing 

the capacity, knowledge and tools for cost-effective accounting of emission 

reductions across all production systems. Investment in this theme will develop a 

portfolio of applied and strategic research to ensure current opportunities can be 

realised, whilst developing innovative approaches to further reduce emissions.

RDE sub-theme 2.1.1: Managing methane emissions

• Production systems are managed to lower methane emissions while maintaining 

or enhancing productivity.

• Primary industries have the necessary capacity, knowledge and tools to estimate 

methane emissions in a cost-effective way and reduce the emissions intensity 

of production. 
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RDE sub-theme 2.1.2: Managing nitrous oxide emissions

• Production systems are managed to lower nitrous oxide emissions while 

maintaining or enhancing productivity.

• Primary industries have the necessary capacity, knowledge and tools to 

estimate nitrous oxide emissions in a cost-effective way and reduce the 

emissions intensity of production. 

RDE theme 2.2: Increasing carbon stored in the landscape 
and oceans

Increasing the carbon stored in the landscape and oceans provides an important 

opportunity to mitigate emissions from other sources. For the land sector, more 

than 85% of the carbon sequestration opportunities identifi ed arise from 

reforestation, afforestation, and forest management. These opportunities also 

dominate the carbon abatement cost curves for primary industries.

Considered reforestation and changes to the management of existing forests also 

have the potential to increase carbon stored in the landscape across a range of 

mid-priced abatement options. A key challenge is how woody vegetation can best 

be integrated into the landscape for multiple benefi ts, while managing the long 

term risks of water yields (as with other perennials such as tropical grasses) and 

fi re under a changing climate. 

Soils contain large connected stores of organic carbon and nitrogen which are 

continuously turning over. Managing production systems to increase the carbon 

stored in soils represents modest opportunities, however, due to the associated 

potential increases in productivity, these can be attractive options for primary 

producers. Currently, the diversity of climate, soil type and land management 

across Australia present challenges to estimating and realising opportunities, and 

to understanding the long term risks of reversal in a cost-effective way. 

‘Blue carbon’ has only recently been considered as an option for managing coastal 

and marine environments for carbon sequestration. Australia has an extensive 

coastline and the third largest ocean exclusive economic zone, making it an 

important area for ‘blue carbon’ research. 

All carbon sequestration opportunities face the same challenges of developing 

cost-effective accounting methods, managing risks of reversals over an extended 

period, and understanding how such mitigation opportunities could impact on 

long term adaptation and productivity growth in Australia’s variable and changing 

climate. 

This theme examines these challenges and focuses on RDE which is responsive 

and relevant to industries, community and government, as well as developing an 

understanding of how future climates may impact on the risk of reversal. 
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RDE sub-theme 2.2.1: Increasing soil carbon and biochar storages

• Production systems are managed to optimise soil carbon storage while 

maintaining or enhancing short and long term productivity.

• Producers and industries have the capacity, knowledge and tools to estimate 

soil carbon storage in a cost-effective way and increase sequestration to 

reduce the emissions intensity of production. 

• Producers and industries are able to make optimal use of biomass for biochar 

to reduce the emissions intensity of products. 

RDE sub-theme 2.2.2: Increasing carbon storage in forests and woodlands

• Primary industries are able to implement management options that increase 

and account for carbon storage in woody vegetation in a cost-effective way. 

• Woody vegetation is integrated into landscapes whilst maintaining or improving 

productivity and enhancing biodiversity. 

• Regions and governments have the capacity, knowledge and tools to understand 

how woody vegetation will respond to climate change and consequent impacts 

on water yields, fi re and grazing.

RDE sub-theme 2.2.3: Increasing carbon storage in coastal and marine habitats

• Industry and regions are able to assess the opportunities for maintaining or 

increasing ‘blue carbon’ storage in Australia’s coastal and marine habitats.

• Industries and regions have the capacity, knowledge and tools to estimate 

carbon storage in coasts and marine habitats in a cost-effective way and 

increase sequestration to reduce the emissions intensity of production. 

• Regions and governments have the capacity, knowledge and tools to understand 

the impacts of ocean acidifi cation on fi sh populations and carbon stored in 

marine habitats.

Photo Peter Day.
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RDE theme 2.3: Managing energy use and generation 
along the value chain

Throughout the primary industries value chain there is signifi cant potential to 

manage energy use and generation to avoid emissions, and reduce the emissions 

intensity of products. This opportunity is long term and ongoing. 

Primary industries produce large quantities of biomass each year. Most of this 

biomass is not harvested, or is a by-product of food and fi bre processing. Primary 

industries, as managers of more than 70% of the land, are well placed to participate 

in the generation of feedstocks for renewable energy. These biomass residues, 

or specifi cally grown feedstocks, have the potential to displace fossil fuels used for 

heat, power or fuel supplies. Across the value change these avoided emissions, 

which are long term and ongoing, could signifi cantly reduce the emissions intensity 

of a range of food and fi bre products. 

Methane can also be produced from these biomass residues. Collecting and 

disposing of methane can reduce the emissions intensity of production systems 

but needs to be balanced against nutrient export from the site. There are also 

abatement opportunities in the value chain through improvements in transport 

and industry effi ciencies. 

This theme will invest in applied RDE to tailor technologies and improve 

management control, for example, improving an irrigation pump, a cool store or 

the energy effi ciency of farm machinery. This investment will improve energy use 

and generation throughout the value chain.

RDE sub-theme 2.3.1: Recovering energy, carbon and nutrients from waste

• Producers and industry are able to use biomass residue management systems 

to optimise energy, carbon and nutrient balances in primary industries.

• Producers and industry are effi ciently collecting, accounting and using methane 

emissions from residues.

• Primary industries have the capacity, knowledge and tools to make optimal use 

of biomass residues for renewable electricity generation, biofuels or biochar.

RDE sub-theme 2.3.2: Generating and using effi cient, alternative energy sources 

• Producers and industry are making best use of alternative energy sources to 

reduce their enterprise and industry emissions intensity. 

• Producers and industry are making best use of technologies and processes to 

improve energy effi ciency to reduce their enterprise and industry emissions 

intensity.



45Research, Development and Extension Strategy 2012–17

5.3 RDE outcome 3: Proactive participat ion in a carbon 
constrained economy

FIGURE 12: Summary of RDE outcome 3 and its corresponding themes and sub-themes.

While agriculture is not a covered entity under the Clean Energy Future legislation, 

primary producers will be indirectly impacted by increasing electrical power and 

off-farm transport costs. The further development of mitigation policies and their 

implementation will evolve over time, and primary industries should not assume 

that they will always be largely exempt from mitigation regulations. It is for this 

reason that primary industries need to remain fully engaged in policy debates and 

be able to respond and provide input to the development of future climate 

change polices.

RDE theme 3.1: Producers, industries, and regions informing 
and adjusting to new climate change policies

Understanding the interactions with other policies which impact on primary 

industries is needed so that producers, industries and regions can inform and 

adapt to climate change policies in a cost effective manner and, where possible, 

avoid potentially perverse outcomes of new polices. This theme will assist primary 

industries to participate in a carbon constrained economy with practical, cost-

effective mechanisms, which give credit where credit is due. 

3.1.3: Reducing structural and 
institutional impediments to 
mitigation and adaptation

3.1.4: Facilitate RDE to inform 
ongoing development of policy

3.2.1: Realising market opportunities

3.2.2: Improving connectivity of 
enterprise, landscape and national 
measurement and auditing

3.2.3: Improving tools for 
measurement of emissions 

3.3.1: Understanding and increasing 
producer, service industry and 
community capacity

3.4.1: Understanding the 
opportunities and/or interactions 
between adaptation and mitigation 
across all three outcomes

3.1.1: Ensuring the coherency 
between climate change policy and 
primary industry aspects of natural 
resource, taxation and energy 
policies

3.1.2: Understanding the impacts 
of policy on production and 
natural resource management

3.3: Using drivers for 
decision making and 
practice change

3.4: Understanding trade- 
offs of potential mitigation 
and adaptation options

3.2: Realising opportunities 
and meeting obligations

3.1: Producers, industries 
and regions informing and 
adapting to new policies

RDE outcome 3: Proactive participation in a carbon constrained economy
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RDE sub-theme 3.1.1: Ensuring the coherency between climate change policy 
and primary industry aspects of natural resource, taxation and energy policies

• Primary industries are engaged in, and providing input to climate change policy 

so that it connects and is consistent with related aspects of natural resources 

management (including water, drought, taxation and energy policies). 

• Climate change policies are connected and consistent with other natural 

resource management market-based instruments.

RDE sub-theme 3.1.2: Understanding the impacts of climate change policy 
on production and natural resources management

• Mitigation and productivity outcomes are encouraged and supported by 

climate change policy settings.

• Potential ‘leakage’ implications of climate change policy options are understood 

by government and primary industries at project to national scales.

• The potential impacts of mitigation activities on water security, biodiversity 

and fi re risks are fully understood by government and primary industries.

RDE sub-theme 3.1.3: Reducing structural and institutional impediments 
to mitigation and adaptation

• Governance models for primary industries and regions integrate policy as well 

as mitigation and adaptation science.

• Practical, cost effective ways for dealing with ‘additionality’ and ‘permanence’ 

requirements enable a wide range of producers and industries to participate 

in mitigation activities. 

• Transaction costs are minimised, while not detracting from value generation to 

encourage participation in mitigation activities. 

RDE sub-theme 3.1.4: Facilitate RDE to inform ongoing development of policy

• Development and refi nement of current and new climate change policies is 

informed by an understanding of their potential impacts on primary industries. 

• Potential impacts of climate change are factored into the development of new 

natural resource management and trade policies.
Photo Australian Pork Limited.
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RDE theme 3.2: Realising opportunities and meeting obligations

To realise mitigation opportunities, producers will need the knowledge and tools 

to assess options and make informed decisions about participating in a carbon 

constrained economy. Realising opportunities will necessitate greenhouse 

accounting and reporting obligations. It will be important to ensure that such 

reporting is consistent across scales and industries at national and producer levels. 

This theme will investigate mitigation activities and accounting approaches that 

are cost effective and enable primary producers to realise market opportunities.

RDE sub-theme 3.2.1: Realising market opportunities 

• Primary industries have the knowledge, processes and capacity to develop and 

use whole production system and industry models to assess multiple abatement 

options at the enterprise, farm and landscape scales. 

• Aggregators play a constructive and well regulated role in realising market 

opportunities of benefi t to primary industries and the nation. 

• Primary industries have the knowledge and capacity to produce and deliver 

cost curves for mitigation options.

RDE sub-theme 3.2.2: Improving connectivity of enterprise, farm and landscape 
measurement and auditing

• Project accounting methodologies are nationally consistent and sensitive to 

changes in management.

• Generic estimates of mitigation at the landscape and project scale are connected, 

and give credit where credit is due to producers, industries and regions.

RDE sub-theme 3.2.3: Improving tools for measurement of emissions 

• Industries have the knowledge, tools and capacity to undertake full life cycle 

assessment of current and alternative production systems, including direct and 

indirect emissions and removals.

• The emissions of products from enterprises producing multiple interrelated 

products are correctly accounted for in industry life cycle assessments.Photo Rural Industries 
Research and Development 
Corporation.
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RDE theme 3.3: Using drivers for decision making 
and practice change

Participation in a carbon constrained economy is a new challenge which will require 

producers, industries and regions to make decisions and change practices. This 

theme focuses on how best to support people with energy, skills and the capacity 

to develop, assess and carry out enterprise, industry and regional plans, while 

managing to make the most of climate variability and change opportunities for their 

communities. 

RDE sub-theme 3.3.1: Understanding and increasing producer, service industry 
and community capacity 

• The capacity of rural communities to adapt to climate variability and change is 

increased within existing socio-economic contexts.

• The costs and risks of failing to respond to climate change are communicated 

to producers likely to be affected, and mitigation options outlined to encourage 

adaptation.

• Disaster response strategies are able to cope with the potential high frequency 

of climate-driven events, like bushfi res and fl oods, and their impacts on primary 

industries.

• Service industries have the knowledge and capacity to support mitigation and 

adaptation activities within the context of more extreme climate change events.

Photo Chill16 (WC).
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RDE theme 3.4: Understanding trade-offs of potential mitigation 
and adaptation options in order to manage implementation risks

The introduction of a price on carbon, together with its associated policies and 

programs, provides opportunities for the primary industries sector. There are, 

however, inherent risks if the long term implications of some actions fail to be 

appreciated. For example, the mechanisms to generate carbon credits under the 

CFI may not necessarily be consistent with the most appropriate climate change 

adaptation strategies for particular regions. Similarly, the potential outcomes of 

actions initiated by investments from the Biodiversity Fund may not be 

compatible with maintenance of food security under future climates. This theme 

investigates these issues and considers potential positive and negative impacts of 

trade-offs for primary industries.

RDE sub-theme 3.4.1: Understanding the opportunities and/or interactions 
between adaptation and mitigation across all three outcomes

• Potential perverse outcomes from integrated mitigation/adaptation activities 

are reduced by a thorough understanding of relevant trade-offs.

• Potential synergies and confl icts between short term mitigation activities, 

long term adaptation and productivity growth are articulated, and possible 

adaptation responses proposed for different primary industries.

5.4 Integration of development and exte nsion 
across the Strategy 
Development, extension and engagement are embedded in each of the RDE 

outcomes and themes to engage and deliver value to the diverse range of 

Strategy stakeholders. These stakeholders include: 

• enterprise managers (farmers, foresters and fi shers);

• advisers and consultants;

• carbon brokers, retailers and providers;

• service industries (e.g. fertiliser, fi nance, forecasting);

• processing industries (e.g. dairy, fruit, meat);

• policy makers and implementers;

• research and development sector ;

• natural resource managers; and

• communities and the general public.
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Four approaches will be used to ensure development and extension is integrated 

across all aspects of this Strategy.

End user input 

This Strategy provides a framework for climate change research outputs which can 

be used by delivery organisations along the whole primary industries value chain. 

To achieve this, new products, tools, knowledge and processes must be placed 

into a suitable industry or regional context. This will require people with suffi cient 

skills and knowledge to tailor cross-sectoral or nationally generic extension 

resources, into a context relevant to their audience, industry and location. End 

user input will be vital throughout this process.

Integrated and packaged products 

Research outcomes need to be used to improve existing communication 

mechanisms, for example, producing industry guidelines so that they can be 

packaged and delivered to specifi c target audiences (be they region or industry 

specifi c). The risks and uncertainties of the new products, tools, knowledge and 

processes also need to be communicated in an open manner to promote a 

continuous learning approach. 

Delivery through trusted networks 

Development, extension and engagement occur through a range of public, 

private and non-government organisations. CCRSPI partners will work together 

to ensure trusted industry or regional networks are used to deliver research 

outcomes to end users. The most relevant pathway will depend on the objectives, 

outputs (products, tools, processes and knowledge) and target audience. 

Building capacity

This Strategy recognises the need to engage, build and resource existing relevant 

development and extension capacity. This will require climate change capacity to 

be built at all levels across the primary industry value change and associated 

audiences. Primary industry sectors are encouraged to foster the capability of 

their staff and other service providers to ensure existing and new knowledge, 

tools and process can be systemically incorporated into a range of relevant 

development and extension activities.
Photo Mark Smith (WC).
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The 17 national RDE sector and cross-sectoral strategies developed under the 

National RDE Framework27, provide an indication of the future primary industries 

priorities over the next 5–20 years. These priorities have been mapped against 

the themes in this Strategy to illustrate where common priority areas occur28. 

This provides CCRSPI with some guidance as to possible areas for cluster 

development or enhancement, and highlights potential gaps in future approaches 

of the sectoral and cross-sectoral strategies with respect to climate change. Full 

details of the process used to map national and international RDE Framework 

Strategies is provided in Appendix A. There are also a number of national and 

international strategies that will intersect with the Strategy, and these summaries 

are provided in Appendix B. 

6.1 Strengths of RDE Strategy themes
The mapping analysis undertaken as part of the development of this Strategy, 

identifi ed four CCRSPI themes as resonating across a range of sectoral and cross-

sectoral strategies. These are picked up in this Strategy:

1. RDE theme 1.1: Primary industries better managing climate variability — 

The strength of this theme is refl ected in the existing cluster of organisations 

collaborating through the Managing Climate Variability Program. The RDE 

sub-theme 1.1.1 on better managing seasonal climate variability will further build 

on this work, as strong support was given to this area of research by current 

partners and external agencies consulted in the development of the Strategy. 

  MAPPING AGAINST NATIONAL 
AND INTERNATIONAL RDE 
FRAMEWORK STRATEGIES6

27 Department of Agriculture, Fisheries and Forestry (2011). National Primary Industries Research Development 
and Extension Framework. www.daff.gov.au 

28 The mapping analysis process was commissioned by CCRSPI and undertaken by external consultant in 
February 2012. Individual strategies may have been updated since that time.Photo Scott Davies (WC).
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2. RDE theme 1.3: Producers, industries and regions adapting to biophysical 

impacts — The support for this theme was focused around RDE sub-theme 

1.3.2 that seeks to invest in adaptation production and technologies. Improving 

productivity is a continuing priority for most primary industry sectors 

irrespective of climate change projections.

3. RDE theme 2.3: Managing energy use and generation along the value 

chain — This theme was recognised as a signifi cant opportunity by all those 

consulted. Strong support was received for Sub-theme 2.3.1 recovering energy, 

carbon and nutrients from waste and Sub-theme 2.3.2 which is focusing on 

generating and using effi cient, alternative energy sources. 

4. RDE theme 3.2: Realising opportunities and meeting obligations — This theme 

was the only area in outcome 3 where signifi cant overlap occurred between 

strategies. This was due to the strength of grouping around Sub-theme 3.2.3 

improving tools for measurement of emissions. 

These four RDE themes represent an opportunity to develop or strengthen cross-

sectoral approaches across a broad range of primary industries. 

In addition to these four RDE themes, there are a number of CCRSPI sub-themes 

which connect with a more limited sub-group of strategies. These are summarised 

in Table 2. 

TABLE 2: CCRSPI sub-themes that conn ect with a more limited group of strategies.

Strategies Sub-theme

Fish, Forest, Grains, 

Sugarcane

1.2.2 Making decisions based on the best tools 

and knowledge of climate change projections

Fish, Forest, Grains, 

Horticulture, Sugarcane, 

Water

1.3.1 Understanding short and long term 

impacts on primary industries and natural 

resources

Beef, Dairy, Sheep, Wool 2.1.1 Managing methane emissions

Beef, Fish, Poultry, Sheep, 

Sugarcane

3.1.2 Understanding the impacts of policy on 

production and natural resource management

Beef, Dairy, Forest, Sheep, 

Biofuels and bioenergy

3.1.4 Facilitate RDE to inform ongoing 

development of policy

Beef, Forest, Sheep, Wool 3.2.1 Realising market opportunitiesPhoto courtesy of 
the Australian Egg 
Corporation Limited.
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6.2 Investment gaps
Signifi cant gaps in coverage of climate change RDE areas were identifi ed in the 

17 national strategies. For these areas, CCRSPI has the opportunity to take the 

lead and attract resources from both existing and new partners. In general, 

two broad gaps are evident:

1. Policy and capacity — Sectoral strategies are relatively quiet on areas around 

policy, structures, trade-offs and capacity, as they relate to climate change and 

primary industries.

2. Greenhouse gas accounting and opportunities — Sectoral strategies have not 

identifi ed how primary industries might account, report and take advantage 

of sequestration and emission reductions opportunities, at enterprise, industry 

or regional scales.

Photo Sean McClean (WC).
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This Strategy is an important element in preparing and positioning Australia’s 

primary industries to proactively respond and manage climate change as it affects 

their enterprises and communities. It is a living document that aims to encourage 

and advocate climate change RDE for the sector. 

The Strategy seeks to:

• connect, guide and reduce transaction costs for potential RDE investors and 

delivery partners;

• facilitate appropriate public and private delivery partnerships to ensure 

industries, producers and regions realise the value of climate change research 

investment;

• establish an ongoing process of prioritisation of climate change RDE for primary 

industries;

• improve coordination and collaboration in climate change RDE for primary 

industries; and

• encourage investors and providers to work together to maintain RDE capability.

7.1  Strategy implementation
The Strategy covers the period from 2012 to 2017. There is currently no funding 

or mandate associated with the implementation of this Strategy29. The CCRSPI 

Secretariat, hosted by the University of Melbourne, has managed the development 

of this Strategy for the partners, consulting widely with relevant agencies, expert 

reference groups, research providers and end users. 

  IMPLEMENTATION 
AND CONTINUOUS 
IMPROVEMENT7

29  The CCRSPI Secretariat is currently contracted until end December 2012 only, which includes the completion 
of this Strategy and the associated 2012 audit of projects and capacity. A decision on the 2013–17 activities 
will be made by October 2012, following submission of a prospectus to partners in September 2012.Photo Roger Charlton.
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The CCRSPI Secretariat is currently fi nancially supported to 31 December 2012. 

Consequently, there is no pool of additional funding available through CCRSPI 

to undertake the RDE described within this Strategy. Clusters of RDE investors 

and providers will be required to fund and implement identifi ed themes and 

sub-themes. 

The successful implementation of the Strategy is therefore dependent upon:

• building on the existing knowledge, experience and investments of CCRSPI 

partners and other stakeholders;

• integrating with existing strategies and programs;

• identifying gaps and opportunities for collaborative programs of work and 

facilitating the formation of ‘clusters’ of funders around areas of need, across 

industries or regions;

• integrating with existing national and international activity (often supported by 

non-CCRSPI partners) and identifying opportunities for resource sharing; 

• encouraging CCRSPI partners and external stakeholders to invest in proactive 

responses to future RDE needs;

• monitoring RDE activities and capabilities (e.g. regular auditing of projects);

• communicating outcomes and RDE activities; and

• continuing to identify and advance RDE priorities.

An Implementation Model and associated Operating Plans will need to be 

developed separately, and agreed with partners prior to further implementation 

of this Strategy.

Photo webboydotnet (WC).
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7.2  Audit of RDE research and capacity 
An audit (the ‘Audit’) of CCRSPI partners was undertaken between January and 

June 2012 to identify and quantify existing projects, resources and capacity in 

primary industries climate change research. The completed Audit will be delivered 

in July 2012 as a separate, but associated document to this Strategy and will: 

• identify what is already underway in sectoral and cross-sectoral primary 

industries climate change RDE;

• highlight any gaps in investment, capability and infrastructure;

• provide a benchmark of current investment to enable measurement of the 

impact of this Strategy on future investments;

• assist CCRSPI in identifying topics or issues around which ‘clusters’ of CCRSPI 

partners and external stakeholders could be encouraged to invest in or 

respond to;

• provide direction on CCRSPI partner and industry needs for a ‘communication 

hub’ for primary industries climate change information; and

• update the database of projects prepared by CCRSPI partners in Phase One, 

in order to identify changes in investment since 2008.

The Audit provides a process for ongoing prioritisation of climate change RDE 

activity for primary industries. Regular assessment of climate change RDE projects 

and capacity would be a valuable evaluation measure to be undertaken throughout 

the life of this Strategy.
Photo courtesy of CCRSPI.
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An external consultant was commissioned by CCRSPI Steering Committee in 

February 2012 to undertake the process of mapping existing national RDE sectoral 

and cross-sectoral strategies against this Strategies’ outcomes and themes. 

Mapping was based solely on interpretation of written RDE strategies, objectives, 

priority areas, gaps, programs and themes (as at February 2012). Table 3 

provides the criteria used to map the RDE strategies against CCRSPI themes and 

sub-themes. The scoring system does not measure the signifi cance of the theme 

to the sector. For example, methane emissions are of greater signifi cance than 

nitrous oxide emissions to the dairy sector, however, both are scored at fi ve as 

they are identifi ed in the dairy strategy and hence map against the specifi c CCRSPI 

Strategy theme.

TABLE 3: Criteria used to map the 17 national strategies against the CCRSPI sub-themes. 

Score Strength of sectoral or cross-sector strategy

 No commonality with the CCRSPI RDE theme or sub-theme

 Sectoral or cross-sectoral RDE ‘area’ is broadly aligned with a 

CCRSPI RDE theme or sub-theme

 Sectoral or cross-sectoral RDE ‘area’ has some general overlap 

with a CCRSPI RDE theme or sub-theme

 Sectoral or cross-sectoral RDE ‘area’ is strongly related to the 

CCRSPI RDE theme or sub-theme, although it may not explicitly 

identify the area as climate change

 Sectoral or cross-sectoral RDE ‘area’ explicitly identifi es climate 

change in the context of a CCRSPI RDE theme or sub-theme

  PROCESS FOR MAPPING 
OF EXISTING NATIONAL 
RDE STRATEGIESA

APPENDIX

Photo Forest and 
Kim Starr (WC)
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The 17 national RDE strategies outlined in Table 4 were all fi rst generation 

strategies, with considerable variation in their approach to detailing the national 

research priorities. As such, many strategies outlined how national RDE 

collaboration and priorities would be developed, rather than setting out the 

RDE priorities. Six of the strategies did provide detailed priority research themes, 

and these were mapped against the CCRSPI outcomes. For the remaining 

strategies, the high level research priorities were augmented with additional 

information from the relevant industry or research and development corporations’ 

RDE strategies or operating plans.

TABLE 4: Sector and cross-sector nation al RDE strategies completion dates, the period 
covered by the Strategy and the priority research theme detail provided in the Strategy. 
rating as set out in Table 3. 

Strategy Completion date Period 

covered

Research 

theme detail

Sector

Fishing and aquaculture March 2010 NS 

Cotton Draft June 2011 2011–31 

Wool June 2011 2011–30 

Grains April 2011 NS 

New and emerging industries August 2010 NS 

Horticulture September 2010 NS 

Dairy September 2009 2009–NS 

Forest February 2010 2008–11 

Wine September 2009 NS 

Pork December 2009 2011–12 

Sheep meat January 2010 NS 

Beef January 2010 NS 

Poultry March 2010 2010–20 

Sugarcane September 2011 NS 

Cross-sector

Animal welfare September 2010 NS 

Water use in agriculture October 2011 NS 

Biofuels and bioenergy August 2011 NS 

Food and nutrition not completed

Plant biosecurity not completed

Animal biosecurity not completed

Soils not completed

NS: not specifi ed
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Overall strength of connection to CCRSPI Strategy
The Grains, Forest and wood products, Dairy, Beef, Fish and aquaculture, Sheep 

meat and Wool national RDE strategies had the strongest overall connection to 

the CCRSPI Strategy. The overall strength of connection of these extensive 

sectors’ strategies was driven by their broad intersection across the three CCRSPI 

outcomes. The intensive and cross-sector strategies were characterised by a 

greater focus on a specifi c CCRSPI theme or sub-theme. For example, the 

Horticulture RDE strategy mapped strongly against CCRSPI outcome 1 but there 

was little overlap with outcomes 2 or 3. Details of how each of the 17 strategies 

mapped against the three CCRSPI outcomes are provided below. 

FIGURE 13: The strength of connection between the RDE areas of 17 sectoral and 
cross-sectoral national RDE strategies and the CCRSPI Strategy. Results of the analysis 
are visually presented using a word cloud approach. Larger strategy titles indicate a 
stronger overlap between the CCRSPI themes and the sector or cross-sector strategy.

Beef FishHort Sheep
SugarcanePork

New and emerging

Animal welfare

Bioenergy
Dairy
Cotton Forest Water

Poultry

GrainsWineWool

Photo Jeffrey G. Katz (WC).
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CCRSPI RDE outcome 1: Production systems based 
on best climate information
A number of sectoral and cross-sectoral strategies intercept strongly with Theme 1.1: 

Primary industries managing climate variability, with nine strategies strongly or 

explicitly identifying management of between-season climate variability (1.1.1) as 

a priority. This dropped to four strategies w hich identifi ed using within-season 

climate forecasts for decision making (1.1.2) (Table 5 on page 61).

The Theme 1.2: Improving and working with climate change projections is not 

strongly identifi ed in other RDE strategies as a priority. No strategies prioritised 

contributing to atmospheric and ocean models (1.2.1), while making decisions using 

climate change knowledge (1.2.2) was explicitly identifi ed in four strategies.

There is considerable variation in connection across Theme 1.3: Producers, industries, 

and regions adapting to biophysical impacts. In particular, adapting production and 

technologies (1.3.3) and understanding short and long term impacts (1.3.1) are 

strongly identifi ed in 11 and six strategies, respectively. In relation to the adaptation 

theme, few strategies explicitly identify changing systems (1.3.3) or transforming 

primary production (1.3.4) as priority areas, with the exception of the Grains, 

New and emerging industries and Biofuels and bioenergy RDE strategies.

Photo Macvivo (WC).
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CCRSPI RDE outcome 2: Low greenhouse gas emissions 
intensity products
The mapping of strategies against RDE outcome 2 (Table 6 on page 63) 

demonstrated a mixed connection between the sectoral and cross-sectoral 

strategies. There was a strong grouping of livestock industries around methane 

sub-theme (2.1.1) and interest from a broad group of sectors in the two sub-

themes around managing energy use (2.3.1 and 2.3.2). 

There is a signifi cant intersect between the Biofuels and bioenergy and CCRSPI 

strategies for the theme related to managing energy use and generation along 

the value chain (Theme 2.3). Increasing carbon storage in the landscape and 

oceans was not strongly identifi ed as a priority for most strategies. 

Only two strategies identifi ed soil carbon as a priority, and only one strategy 

considered forests and woodlands as a priority. However this is likely to change 

with the development of the Soils RDE strategy.

CCRSPI RDE outcome 3: Proactive participat ion in 
a low carbon economy 
The mapping of strategies against RDE outcome 3 (Table 7 on page 64) shows 

isolated connections with other strategies, with the exception being the sub-theme 

on improving tools for measurement of emissions (3.2.3) of which 10 strategies 

explicitly identify this area as a priority. 

There are a number of sub-themes which are unique to CCRSPI strategy. These 

include how climate change policy interacts with other policies (3.1.1), reducing 

impediments to mitigation and adaptation (3.1.3), measurement and auditing across 

scales (3.2.2) and understanding trade-offs (3.4). 
Photo C. Goodwin (WC).
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The success of the Strategy is dependent on building the existing RDE activity of 

both partners and other investors for its implementation. There are a number of 

national and international strategies that will intersect with the Strategy. 

The Australian Government’s national research priorities
The new Rural Research and Development Priorities (Table 8 on the following 

page) complement the Australian Government’s National Research Priorities30. 

This Strategy overlaps with the priorities identifi ed in Natural Resource 

Management, and Climate Variability and Climate Change.

State agencies’ primary industries and 
climate change priorities
State governments describe their primary industries objectives in terms of driving 

state economic and regional development, and protecting the natural resource 

base. The states maintain diverse RDE capability that underpins these priorities 

and are the largest investors in primary industries RDE in Australia. As a result of 

recent changes to state governments in Australia31, a number of their climate 

change priorities and policies are under review. 

  CONNECTIONS WITH 
OTHER NATIONAL AND 
INTERNATIONAL STRATEGIESB

APPENDIX

30 Department of Industry, Innovation, Science, Research and Tertiary Education (2010). Australia’s National 
Research Priorities. Department of Industry, Innovation, Science, Research and Tertiary Education, Canberra.

31 Productivity Commission (2011). Productivity Commission Inquiry Report: Rural Research and Development 
Corporations. Commonwealth of Australia.Photo Bidgee (WC).



66 C C R S P I

TABLE 8: Comparison of Rural Research and Development Priorities and National Research Priorities. 
(Source: Department of Agriculture, Fisheries and Forestry, 200732.)

Rural Research and Development Priorities National Research Priorities

Productivity and adding value

Improve the productivity and profi tability of existing industries and 

support the development of viable new industries.

Promoting and 

maintaining good health 

through strengthening 

Australia’s social and 

economic fabric and 

preventative healthcare 

(healthy food production).

Supply chain and markets

Better understand and respond to domestic and international market 

and consumer requirements and improve the fl ow of such information 

through the whole supply chain, including to consumers.

Nature resource management

Support effective management of Australia’s natural resources to ensure 

primary industries are both economically and environmentally sustainable.

An environmentally 

sustainable Australia

Climate variability and climate change

Build resilience to climate variability and adapt to, and mitigate, the effects 

of climate change.

Biosecurity

Protect Australia’s community, primary industries and environment from 

biosecurity threats.

Safeguarding Australia

Supporting the rural research and development priorities

Innovation skills

Improve the skills to undertake research and apply its fi ndings.

Frontier technologies for 

building and transforming 

Australian industriesTechnology

Promote the development of new and existing technologies.

32 Department of Agriculture, Fisheries and Forestry (2007). Australian Rural Research and Development 
Priorities. Department of Agriculture, Fisheries and Forestry, Canberra.

33 Fairweather H & Cowie A (2007). Climate change research priorities for NSW primary industries: discussion 
paper. Prepared by NSW Department of Primary Industries for the Ministerial Advisory Council on Primary 
Industries Science. NSW Department of Primary Industries, NSW.

An example of New South Wales state government priorities33 for primary 

industries and climate change include the following points, all of which link with 

the CCRSPI.

• Developing predictive capacity, to better understand the likely impact of 

climate change on key primary industries at the regional level.

• Enhancing ability to mitigate emissions in all primary industry sectors.

• Developing a capacity for adaptation to inevitable climate change in all primary 

industry sectors.
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CSIRO’s primary industries and climate change priorities
During the past decade CSIRO has developed a greater focus in climate change 

research and development through its National Research Flagship program which 

is designed to better respond to Australia’s most signifi cant challenges and 

opportunities. The Flagships comprise large-scale multi-disciplinary research 

groups that seek to apply world class research in partnership with the private 

and public sectors, both in Australia and internationally. There are four Flagships 

relevant to primary industries and climate change:

• Climate Adaptation looks to provide new management techniques to enable 

agricultural industries to minimise risks and capitalise on opportunities resulting 

from climate change.

• Sustainable Agriculture aims to reduce the carbon footprint of Australia’s land 

use whilst achieving the productivity gains needed for prosperous agricultural 

and forest industries and global food security.

• Water from a Healthy Country Flagship aims to provide Australia with solutions 

for water resource management, creating economic gains of $3 billion per 

annum by 2030, while protecting or restoring our major water ecosystems.

• Wealth from Oceans aims to provide Australians with enduring social, 

environmental and economic wealth from our vast ocean territory.

CSIRO also has clear priorities in climate sciences, including earth system modelling, 

climate variability and change, atmosphere, land observation and assessment, and 

ocean observation, analysis and prediction. Photo National Program 
for Sustainable Irrigation.
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Universities’ climate change and 
primary industries priorities
In the context of primary industries and climate change, Australian universities’ 

priorities lie in the provision of education and training in climate, primary 

industries and related disciplines, and as signifi cant suppliers of research. The 

science excellence profi les of universities drive their research directions. 

The Australian Council of Deans of Agriculture represents 12 universities that 

offer a degree course in agriculture or related agriculture areas. The Council was 

formed in 2007 to address the declining enrolments in agriculture and support 

the industries future needs. The Council, which has observer status within CCRSPI, 

provides an opportunity for primary industry agencies to engage collectively with 

these universities in national research priority and capability building strategies. 

Primary Industries National Adaptation Research Plan
The Primary Industries National Adaptation Research Plan (the Plan) has been 

developed by the National Climate Change Adaptation Research Facility 

(NCCARF) which is hosted by Griffi th University, and the Primary Industries 

Adaptation Research Network (PIARN), funded by the Australian Government 

and hosted at the University of Melbourne. The Plan was developed to identify 

the research required to ensure that Australia’s primary industries continue to be 

sustainable. This is to be achieved by taking advantage of opportunities and 

benefi ts, and reducing unavoidable climate change impacts34. 

The Plan is concerned with climate adaptation research priorities for agricultural, 

forestry, and freshwater aquaculture producers and industries, associated industries 

and organisations, rural communities, and governments. Priorities include: 

• understanding and expanding adaptive capacity;

• levels of adaptation;

• adjusting primary production practices and technologies;

• changing primary production systems;

• transforming primary production; and

• integrating, implementing and reviewing adaptation.

International strategies and initiatives
Australia is not alone in addressing the climate change RDE needs of primary 

industries. As with other branches of science and innovation, Australian research 

contributes approximately 2–5% of the global published RDE effort. There is 

much to be gained from contributing to, and leveraging off international RDE 

activities. Much of the value in global collaborations will be at the strategic RDE 

level because climatic circumstances and production systems are sometimes unique 

to particular regions.

34 National Climate Change Adaptation Research Facility (2011). National Climate Change Adaptation Research 
Plan — Primary Industries. NCCARF.
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Recently, the Commission on Sustainable Agriculture and Climate Change 

produced a report titled The issue of climate change and global food security. It was 

presented to the 19th Conference of Parties at Durban in late 2011 and outlined 

the need for research in this area. The report identifi es fi ve essential changes that 

are needed to achieve food security in the face of climate change. These are to:

1. reduce greenhouse gas emissions from agriculture;

2. adapt to climate change;

3. change diets towards more plant-based foods;

4. reduce waste; and

5. improve crop yields.

There are many other reports on the issue published by other international 

agencies. 

There are two major international RDE efforts of relevance to Australia’s primary 

industries. These are the Consultative Group on International Agriculture Research’s 

(CGIAR) Climate Change, Agriculture and Food Security (CCAFS) Program and 

the Global Research Alliance on Agricultural Greenhouse Gases (GRA). In addition 

to these international programs and alliances, there are many other national 

programs of relevance to Australian primary industries. 

CCAFS is a collaborative endeavour between CGIAR and their partners, and the 

Earth System Science Partnership. It aims to overcome the additional threats 

that climate change poses to achieving food security, enhancing livelihoods and 

improving environmental management in the developing world. The main 

objectives are to:

• overcome critical knowledge gaps in enhancing and managing the trade-offs 

between food security, livelihood, and environmental goals in the face of a 

changing climate;

• develop and evaluate options for adapting to a changing climate to inform 

agricultural development, food security policy and donor investment strategies; 

and

• assist farmers, policy makers, researchers and donors to continually monitor, 

assess and adjust their actions in response to a changing climate.

GRA is an alliance established in 2009 of more than 30 member countries, including 

Australia. It is designed to increase international cooperation and investment in 

research activities that will help reduce the emissions intensity of agricultural 

production systems and increase their potential for soil carbon sequestration. Photo National Program 
for Sustainable Irrigation.
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CCRSPI
VISION

Primary producers, communities, regions and 

governments adapting, viable and vibrant in 

a carbon constrained economy.

MISSION

To encourage climate change research, 

development and extension that assists 

Australian producers, communities, 

regions and governments, to prepare 

and position themselves as leaders 

in carbon constrained food and 

fi bre production and natural 

resource management.

Photo Troykeith85.
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