
Carbon valorisation 
research at the 
University of Adelaide
Collaborate with us to solve a global challenge.
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Evidence review
This business case builds directly from a report prepared by Dumbrell et 
al. (2022) . The study involved industry engagement, a literature review 
and the construction of conceptual models. 

Disclaimer
The information contained in this publication comprises general 
statements based on scientific research. It is not considered complete, 
and The Participants do not guarantee its accuracy, reliability, or 
currency. The Participants expressly disclaim all liability or responsibility 
to any person using the information or advice. Information contained in 
this document is, to the knowledge of The Participants, correct at the 
time of writing.

Copyright
© 2022 The University of Adelaide. To the extent permitted by law, all 
rights are reserved, and no part of this publication covered by copyright 
may be reproduced or copied in any form or by any means except with 
the written permission of The University of Adelaide.

* Dumbrell, NP, O’Connor, PJ, Matthews, KE, Johns, C, Maier, HR, Umberger, 
WJ, Zecchin AC, Knowling, MJ and Cavagnaro, TR (2022). Carbon valorisation: 
Achieving a carbon neutral farming future in South Australia. The University of 
Adelaide.
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Benefits for you
•  Position your organisation as a leader in the fight against climate change.

• Support sustainable economic development. 

• Accelerate the creation of new technologies.

• Gain access to the latest advances in the field.

• Demonstrate your commitment to sustainability and innovation.

At a glance 

What’s our mission? 

What is carbon valorisation? 

Carbon valorisation is a rapidly  
growing area of research. In agriculture, 
carbon valorisation refers to creating  
and recognising the economic value  
of carbon sequestered in agricultural 
systems, including that from  
associated co-benefits.

Our purpose

A carbon valorisation research theme 
at The University of Adelaide will grow 
the University’s research and training 
activities, building a much greater 
understanding of how agricultural land 
management changes can contribute 
to climate change mitigation—and 
deliver significant economic, social, and 
environmental benefits.

Our objectives

The core objectives of the University of 
Adelaide’s carbon valorisation research 
theme will be to:

• develop and improve tools for decision-
making in farming and agribusiness

• explore opportunities for premium 
carbon inset/offset products that 
maximise co-benefits for profitability 
and sustainability

• develop systems to improve 
agribusiness investor information

• explore options for innovation in 
revegetation of landscapes that 
maximise co-benefits

• provide education and training to 
the emerging needs of the carbon 
market, corporate ESG, agribusiness 
and institutions (including international 
agricultural aid). 
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The challenge

Improve farming 
practices to combat 
climate change.

Agriculture is responsible for 
approximately 14 percent of  
Australia’s greenhouse gas emissions.  
However, there are opportunities for 
agricultural land managers to change  
their practices, store carbon in  
vegetation and soil, and contribute to  
the emissions mitigation challenge. 

In addition to helping address climate 
change, increasing soil carbon can 
enhance the resilience of farming systems. 
Carbon is the ‘glue’ that holds the soil 
together: it improves soil structure, 
enhances water retention, reduces 
erosion, increases fertility, and feeds  
the soil microbiome.

Moreover, actions to sequester carbon in 
soil (e.g. tree planting, cover cropping  
and reduced soil disturbance) provide 
valuable co-benefits, such as habitat 
provision (e.g. for pollinators and beneficial 
insects), improved water quality, and 
shelter for livestock. These co-benefits 
have economic value, both directly (e.g. 
pollination) and indirectly (e.g. social 

license, market access and increased 
production resilience). In many cases, 
the co-benefits may have a higher value 
than the carbon sequestered, but this is 
unrecognised due to missing markets and 
information asymmetry problems.

Unfortunately, land management changes 
for carbon storage and climate change 
mitigation can be expensive or slow to 
produce financial gains. How can farmers 
know they should take the risk? 

This mixture of policy uncertainty, 
research lag effect and information 
asymmetry in emerging carbon markets 
presents a unique challenge for 
agriculture—and an exciting opportunity 
for high-value research.
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Why carbon 
valorisation?

Unravelling the risks 
and rewards.

The agricultural sector can see that there 
are potential benefits to sequestering 
carbon. However, a lack of evidence, and 
significant economic barriers, prevent 
widespread changes. 

If we can understand the total economic 
value of co-benefits and carbon, we may 
be able to help agricultural producers feel 
more confident about making changes 
that benefit the environment. 

With carbon sequestration a central pillar 
in Australian climate change mitigation 
policy, carbon valorisation will be crucial 
for unlocking the potential carbon 
abatement opportunities associated with 
changed agricultural land management. 

At the same time, global agribusinesses 
are setting clear carbon neutrality 
targets, and demanding suppliers  
factor in their greenhouse gas emissions.  
For South Australian agricultural 
producers to continue to access 
these markets, it’s critical to give them 
opportunities to sequester carbon— 
and provide other co-benefits for which 
they can be compensated or rewarded. 
Nowhere is this more important than in 
South Australia, where food, wine and 
agribusiness is the largest export sector 
and a major source of employment.
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What will we investigate? 

Outcomes across different 
environments 
Before investing in what can be costly 
transitions, agrarian producers need 
proof-of-concept research to build an 
evidence-base of land management 
changes and associated outcomes 
across South Australian agricultural 
environments. In particular, research is 
required to examine carbon abatement 
and co-benefit effects relative to a range 
of baseline management conditions  
across a mix of soil and climate 
combinations and under projected  
climate changes. The challenge of 
improving decision support is particularly 
important where agriculture must ensure 
drought resistance and resilience as  
part of future-proofing productivity.

Education and training programs
A small critical mass of interdisciplinary 
research capacity can also leverage 
current interest and investment in  
carbon valorisation and establish a  
strong basis for a training program. 

Carbon calculators and 
assessment tools 
There is an apparent gap in the market 
for a carbon calculator or tool that 
produces reliable estimates of the carbon 
sequestration outcomes and co-benefits 
as a result of particular management 
activities and other objectives of interest 
to agricultural producers. Inter-disciplinary 
research is required to fully understand 
the relationships, feedbacks and trade-
offs between land management and 
carbon outcomes and co-benefits 
across agricultural environments so 
that agricultural decision-makers can 
be confident of the likely effects of land 
management changes. We need to 
make tools and information available—
through demonstrations and knowledge 
dissemination—in ways appropriate to 
regional knowledge about production 
systems and how changes affect 
benefit-cost balances. We must prioritise 
developing a tool to support decision-
making that is user-friendly—but also 
sufficiently complex to account for the 
many interactions and potential trade-offs 
that govern the quantity of carbon that 
can be sequestered and its associated 
co-benefits. 

Market value 
To maintain and improve South 
Australian agricultural producers’ market 
competitiveness in domestic and export 
agrifood markets, it will be critical to 
understand the value of carbon neutrality 
or low-carbon products and the value  
of co-benefits—such as biodiversity— 
that can be co-produced. Research 
priorities, therefore, include: (1) mapping 
pathways for valuing co-benefits either 
individually or by stacking or bundling 
them together into a marketable product;  
(2) identifying and demonstrating  
co-benefits, and measuring and valuing 
the co-benefits that are relevant to local 
stakeholders, and/or those that can 
be standardised across environments 
and products; (3) understanding the 
perception of consumers toward carbon 
neutral products as well as carbon  
neutral products that are also associated 
with the production of co-benefits such 
as improved biodiversity or reduced 
pesticide use. 

Research areas
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Uncompromising 
research excellence 
and relevant expertise. 

The University of Adelaide leads  
and collaborates on research and 
innovation with and for the agrifood 
sector. We’re already tackling the grand 
challenges of environmental sustainability 
and food security in the face of climate 
change—and our carbon valorisation 
research will only build on this expertise.

In the relevant research areas, the 
University of Adelaide is a research 
leader : Environmental Science and 
Management; Ecology; Soil Science,  
Plant Biology; Crop and Pasture 
Production; Horticultural Production;  
and Applied Economics.

The University of Adelaide’s Waite 
Campus is home to the largest 
concentration of agrifood research 
capability and expertise in the southern 
hemisphere. Co-located on the Waite 
precinct are the South Australian 
Research and Development Institute 
(SARDI), Commonwealth Scientific  
and Industrial Research Organisation 
(CSIRO) and The Australian Wine 
Research Institute (AWRI).

Completed research also includes 
projects that have assessed the benefits 
of revegetation and land management 
changes for carbon sequestration and 
co-benefits such as habitat provision 
and pollination services. This research 
also examined how such benefits can be 
stacked together for multiple beneficial 
outcomes and into marketable products. 
For a review, see Dumbrell et al. (2022).  

   
 
 
 
 
Key partners

Dynamic and mutually beneficial 
collaborations

University of Adelaide researchers have 
worked with and continue to work with 
key industry and research organisations—
and government—to tackle questions 
of interest to actors throughout the 
agricultural value chain, including:

• AgriFutures

• Grains Research and Development 
Corporation

• Department of Environment and Water, 
South Australia 

• Department of Primary Industry and 
Regions, South Australia

•  South Australian Research and 
Development Institute

•  Goyder Institute

• Wine Australia

• Greening Australia

• Trees for Life

• Hills and Fleurieu Landscape Board. 

* Above and well above world standard. 
Excellence in Research Australia, 2018.

Our capacity and 
experience
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Let’s talk

If you’re interested in collaborating with 
the University of Adelaide to support 
world-class carbon valorisation research, 
we’d be delighted to explore any and all 
opportunities—and help you take the next 
steps.

Our research leads can help you 
understand the ins and outs of your 
investment. In the first instance, please 
contact:

Professor Timothy Cavagnaro 

School of Agriculture, Food and Wine

Faculty of Sciences, Engineering and 
Technology

Email timothy.cavagnaro@adelaide.edu.au

Phone 831 32770

Associate Professor Patrick O’Connor  

Centre for Global Food and Resources, 
School of Economics and Public Policy

Faculty of Arts, Business, Law and 
Economics

Email patrick.oconnor@adelaide.edu.au

Phone 831 31039
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Kaurna acknowledgement    
We acknowledge and pay our respects to 
the Kaurna people, the original custodians 
of the Adelaide Plains and the land 
on which the University of Adelaide’s 
campuses at North Terrace, Waite, and 
Roseworthy are built. We acknowledge 
the deep feelings of attachment and 
relationship of the Kaurna people to 
country and we respect and value their 
past, present and ongoing connection to 
the land and cultural beliefs. The University 
continues to develop respectful and reciprocal  
relationships with all Indigenous peoples 
in Australia, and with other Indigenous 
peoples throughout the world.

  

  Further enquiries
The University of Adelaide SA 5005 Australia
enquiries  future.ask.adelaide.edu.au 
phone  +61 8 8313 7335
free-call  1800 061 459
web  adelaide.edu.au
facebook  facebook.com/uniofadelaide
twitter  twitter.com/uniofadelaide
snapchat  snapchat.com/add/uniofadelaide
instagram  instagram.com/uniofadelaide
wechat  UniversityOfAdelaide
weibo  weibo.com/uniadelaide

Disclaimer  The information in this 
publication is current as at the date of 
printing and is subject to change. You can 
find updated information on our website at 
adelaide.edu.au  The University of Adelaide 
assumes no responsibility for the accuracy  
of information provided by third parties.

© The University of Adelaide  
December 2022. Job no. 6956 
CRICOS 00123M 
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