
 

 

The Parliament of the Commonwealth of Australia 

 

 

 

 

Farming the Future 

The role of government in assisting Australian farmers to adapt 
to the impacts of climate change 

House of Representatives 
Standing Committee on Primary Industries and Resources 

March 2010 
Canberra 

 



 

 

© Commonwealth of Australia 2010 

ISBN 978-0-642-79291-4 (Printed version) 

ISBN 978-0-642-79292-1 (HTML version) 

 



 

 

 

Contents 

 

Foreword ............................................................................................................................................ vii 

Membership of the Committee ............................................................................................................ xi 

Terms of reference ............................................................................................................................ xiii 

List of abbreviations ........................................................................................................................... xv 

Acronyms ................................................................................................................................... xv 

Glossary .................................................................................................................................... xix 

List of recommendations ................................................................................................................. xxiii 

1 Introduction ......................................................................................................... 1 

2 Making decisions on-farm .................................................................................. 3 

Managing social impacts .......................................................................................................... 3 

Committee conclusions ............................................................................................................... 9 

Managing social change ......................................................................................................... 10 

Understanding decision making processes ............................................................................... 11 

Creating change ........................................................................................................................ 21 

Committee conclusions ............................................................................................................. 23 

3 Current and prospective adaptations .............................................................. 25 

Soil carbon .............................................................................................................................. 25 

Perennial pastures .................................................................................................................. 30 

Pasture cropping ..................................................................................................................... 32 

Rotational grazing ................................................................................................................... 34 

Holistic management ................................................................................................................. 34 

Biodynamic farming ................................................................................................................ 36 



iv  

 

 

Tillage practices ...................................................................................................................... 38 

Controlled traffic farming ....................................................................................................... 40 

Surface irrigation .................................................................................................................... 43 

Property inspections .............................................................................................................. 45 

Committee conclusions ............................................................................................................. 48 

Biochar ..................................................................................................................................... 50 

Lignite ....................................................................................................................................... 52 

Committee conclusions ............................................................................................................. 54 

Farm Forestry .......................................................................................................................... 54 

Trees on farms .......................................................................................................................... 55 

Agroforestry .............................................................................................................................. 57 

Engineered woodlands .............................................................................................................. 58 

Committee conclusions ............................................................................................................. 60 

Mitigation ................................................................................................................................. 61 

Ruminant emissions .................................................................................................................. 61 

Committee conclusions ............................................................................................................. 63 

4 Energy on farms ................................................................................................ 65 

Energy efficiency .................................................................................................................... 66 

Energy efficiency in agricultural industries ................................................................................ 69 

Alternative energy ................................................................................................................... 69 

Bioenergy on farms ................................................................................................................... 72 

Research and development .................................................................................................... 81 

Committee conclusions ............................................................................................................. 83 

5 Climate modelling and weather forecasting .................................................... 85 

Current climate modelling and weather forecasting systems ............................................. 85 

The need to improve forecasting skill ................................................................................... 88 

Appropriate meteorological products for farmers ............................................................... 93 

Regional and industry specific forecasting ................................................................................ 94 

Making forecasting appropriate and accessible ........................................................................ 97 

Committee conclusions ........................................................................................................... 100 

6 Research and extension ................................................................................. 103 



 v 

 

 

The Role of government ....................................................................................................... 103 

The current policy framework .................................................................................................. 103 

Research needs ..................................................................................................................... 110 

Funding ................................................................................................................................... 110 

Coordination ............................................................................................................................ 112 

Time frames ............................................................................................................................ 117 

Regional focus ........................................................................................................................ 120 

Farmer led research ................................................................................................................ 122 

Committee conclusions ........................................................................................................... 123 

Extension ............................................................................................................................... 125 

Local coordination ................................................................................................................... 130 

Committee conclusions ........................................................................................................... 137 

7 Role of Government ........................................................................................ 139 

Australian government policy initiatives .................................................................................. 144 

Detailed critique of policy initiatives ................................................................................... 150 

Committee conclusions ........................................................................................................... 153 

Facilitating action .................................................................................................................. 154 

Incentives ................................................................................................................................ 154 

Capacity building ..................................................................................................................... 157 

Committee conclusions ........................................................................................................... 161 

Drought policy ....................................................................................................................... 163 

Committee conclusion ............................................................................................................. 166 

Appendix A – The Inquiry ...................................................................................... 169 

Appendix B – List of submissions ........................................................................ 171 

Appendix C – List of exhibits ................................................................................ 175 

Appendix D – List of witnesses ............................................................................. 183 

 



vi  

 

 

LIST OF FIGURES 

Figure 2.1 A pathway for adaptation engagement with associated drivers and barriers. .............. 20 

Figure 3.1 The plant-animal relationship ....................................................................................... 27 

 

 

 



 

 

 

Foreword 

 

 

―Where grows? – where grows it not? 

If vain our toil – we ought to blame 

The culture – not the soil‖ 

Alexander Pope in Epistle IV, Essay on Man 1824 

 

Among Committee members on this inquiry, there exists a broad and divergent 

range of views on climate change itself; this should not detract from a bipartisan 

recognition of the need to change farming practices for so many reasons, and 

recognising that a ‗one size fits all‘ approach is not the most effective appropriate 

response. So there is a need for research into different farming techniques and 

processes. 

Change in the rural sector has always been difficult; generational change was, up 

until recently, badly dealt with. Dad handing over at seventy to son, 50, who is 

sitting with the cheque book at the kitchen table, while 27 year old son waits in the 

wings impatiently arguing for change. How does he win against this generational 

culture? 

I look at this way. I have lived in this country all my life and I have watched the 

seasons come and go. I have seen changes in the elements over the last 50 years or 

so. I guess it has been about 50 years since I started taking notice of climate and 

changes in the weather.  

Growing up in the country, of course, the weather was always a subject of 

conversation. I have also noted that climate conditions have become more 

unsettled in the latter part of my time on earth. I do not know enough about the 

science to say that global warming is occurring, but I do feel that the climate is 

changing on an irregular basis and there are many reasons for it to do so. There 
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are some natural reasons for climate change and there are the activities of man and 

the animals with whom we share the earth.  

Man has been able to influence and change some of the natural influences of 

climate through being able to harness some of our natural resources to make living 

in our world easier. 

In order to have these basics of life, to be able to provide everyone with these 

commodities and to have a surplus for trade, we have manipulated their 

production. 

If you have, as most people do, a basic understanding of chemistry, then you 

understand that when you add elements to the atmosphere there will be changes, 

some of them good and some of them not altogether desirable. With any sort of 

mass production there is a waste stream—emissions, if you like. That waste stream 

also has to be dealt with, whether by recycling it, by reusing it in some way or by 

disposing of it safely. We do those things a lot better than we used to, when we 

started mass production.  

Whatever we do, and however we do it, there is an element of cost. There will 

always be an element of cost. If, therefore, we are trying to minimise man‘s effect 

on the earth, then there is an expense attached to it. We have been aware of that 

for some time. 

There is the cost of dealing with waste. When people live together in high-density 

environments, the land cannot deal with the waste naturally. We have to 

intervene—to take it away, to pump it out or do something else to deal with it. 

This is the same with whatever product or activity we are coping with, whether it 

is the waste from a cheese factory or the waste from a chicken coop. We have 

learnt to take some of the waste from our production and turn that into a plus for 

us as well. This can help mitigate the costs involved with waste disposal and we 

can even gain from it. 

Science has helped in many ways to deal with waste, whether it be by recycling it, 

reusing it, rendering it inert or carefully destroying it—but, whatever you do, or 

how careful you are, there is always a bit left over. But it does not mean that it is 

useless. 

So in this report, we have attempted to identify all the positive things that are 

happening in the rural sector, to hear how people are using waste material (such 

as carbon) of one industry to enhance another, to work out processes for 

generational change and to look at government processes and how it can further 

assist. We looked at what new research needs to be done and how to get that 

information out to all those who want to improve their practices.    
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We are also very aware that with change comes casualties and we need to ensure 

that those who have just had enough can be assisted to move out and allow the 

younger generations to pick up the old ploughshare and turn it into a more 

modern tool to move this oldest of industries into the future. So we don‘t have to 

blame the culture or the soil. 

My colleagues and I would like to thank the many individuals and organisations 

who contributed to the inquiry, particularly those whose properties we visited and 

who shared their ideas and aspirations. It has given us great hope for the future. 

I would like to thank my Deputy Chair Alby Schultz and the rest of the Committee 

for their dedication and support on this inquiry, it has been a pleasure to work 

with them.  

Finally the Committee Members and I would also like to thank the Committee 

Secretariat, Julia Morris, Dr Bill Pender and Dr Deborah King and their 

administrative support, Kane and Tarran, for their hard work especially over the 

Christmas period, to produce this report. 

 

The Hon Dick Adams MP 
Chair 
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Glossary 

bio-alcohol Methanol, ethanol 

biochar Charcoal created by pyrolysis of biomass. 

bioenergy Bioenergy is renewable energy made available from 

materials derived from biological sources. 

biofuel Fuel made from plant matter rather than fossil fuels. 

biomass Renewable organic matter such as agricultural crops and 

residue, wood and wood waste, animal waste, aquatic 

plants and organic components of municipal and industrial 

wastes. 

bio-oil  A liquid fuel produced by the pyrolysis of biomass.  

broadacre An Australian term used to describe land suitable for farms 

practicing large-scale agricultural operations. 

CO2 
Carbon dioxide. A gas present in the atmosphere which 

plays an important role in the greenhouse effect.1 

climate The atmospheric conditions for a long period of time, and 

generally refers to the normal or mean course of the 

weather. Includes the future expectation of long term 

weather, in the order of weeks, months or years ahead.2 

controlled 

traffic farming 

A farming practice where all machinery used in crop 

production is restricted to permanently located wheel 

tracks.  

el Niño 

southern 

oscillation 

(ENSO) 

'El Niño' used here refers to the warming of the oceans in 

the equatorial eastern and central Pacific; Southern 

Oscillation is the changes in atmospheric pressure (and 

climate systems) associated with this warming (hence 

'Southern Oscillation Index' to measure these changes). 

'ENSO' is used colloquially to describe the whole suite of 

changes associated with an 'El Niño' event - to rainfall, 

oceans, atmospheric pressure etc.3 

 

1  http://www.bom.gov.au/lam/glossary/ 

2  http://www.bom.gov.au/lam/glossary/ 

3  http://www.bom.gov.au/lam/glossary/ 
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feedstock 

(bioenergy) 

The raw material that is processed to create bioenergy, 

biochar and other bio products. 

greenhouse 

gases  

Components of the atmosphere that contribute to the 

greenhouse effect. The gasses of particular interest to 

agriculture include carbon dioxide, methane and nitrous 

oxide. 

holistic 

management 

A framework for on-farm decision making that explicitly 

considers a set of goals, and a set of tools to achieve these 

goals. Goals might relate to farm profits, but also to other 

aspects that enhance the quality of human life. 'Holistic' 

decision making involves the careful and systematic 

assessment of the various goals deemed important by a 

given farmer. 

lignite A form of coal between the development of peat and black 

coal, brownish-black and woody in appearance with a high 

moisture content. 

lignocellulose  The combination of lignin and cellulose in the structural 

cells of woody plants. 

minimum 

tillage (min till) 

Minimum tillage cropping is a conservation farming 

system, which may encompass reduced tillage, direct 

drilling and zero tillage. It minimises soil disturbance and 

retains crop residues when sowing.4 

mycorrhizae The symbiotic association of beneficial fungi with the small 

roots of some plants. Mycorrhizae may improve the water 

and nutrient uptake of trees, especially of immobile 

nutrients such as phosphorus. 

nitrous oxide One of the greenhouse gases. Substantial emissions stem 

from agriculture and fossil fuel combustion. 

no till One pass seeding with points creating less than 20% soil 

disturbance.5 

perennial  A plant which continues to grow year to year. 

pyrolysis The decomposition of organic matter by heating without 

oxygen. 

 

4  http://www.vicnotill.com.au/notilldefinition.htm 

5  http://www.vicnotill.com.au/notilldefinition.htm 
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soil carbon  The generic name for carbon held within the soil. 

southern 

oscillation 

index  

The Southern Oscillation Index (SOI) is calculated from the 

monthly or seasonal fluctuations in the air pressure 

difference between Tahiti and Darwin. 

weather A description of conditions over a short period of time - a 

‗snap shot‘ of the atmosphere at a particular time.6 

zero till One pass sowing system using discs for minimal soil 

disturbance.7 

 

 

6  http://www.bom.gov.au/lam/glossary/ 

7  http://www.vicnotill.com.au/notilldefinition.htm 
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List of recommendations 

 

2 Making Decisions On-farm 

Recommendation 1 

The Committee recommends that the Australian Government support 

rural counselling and support groups, such as Rural Alive and Well, and 

place funding for such groups on a permanent and regular basis. 

Recommendation 2 

The Committee recommends that the Australian Government, as part of 

its overall response to issues affecting agriculture and climate change, 

take more effective account of the needs and decision making processes 

of farmers and ensure that the delivery of adaptation programs is flexible 

and responsive to the needs of farmers and rural communities. 

3 Current and Prospective Adaptations 

Recommendation 3 

The Committee recommends that the Australian Government, as part of 

its overall response to issues affecting agriculture and climate change, 

invest research funding in the following high priority areas: 

 Soil carbon sequestration; 

 Soil stabilisation and pasture improvements using methods such 

as perennial pastures, pasture cropping, rotational grazing, 

biodynamic farming, minimum/no till cultivation and controlled 

traffic farming; 

 Soil water retention strategies and water use efficiency; 

 Landscape planning and natural resource management; and 

 Risk management. 
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Recommendation 4 

The Committee recommends that the Australian Government, in 

conjunction with State and Territory Governments, establish a national 

Continuously Operating Reference Station network across Australia and 

regulate for signal compatibility between different GPS systems. 

Recommendation 5 

The Committee recommends that the Australian Government support 

further research efforts into the mitigation of greenhouse gas emissions 

from agriculture. 

4 Energy on farms 

Recommendation 6 

The Committee recommends that the Australian Government, as part of 

its overall response to issues affecting agriculture and climate change, 

increase its investment and support for research into energy efficiency in 

the agriculture sector and the development of alternative energy and 

alternative fuels on-farm, particularly in regard to: 

 Biofuels; 

 Biomass from agricultural waste; and 

 Biochar. 

5 Climate modelling and weather forecasting 

Recommendation 7 

The Committee recommends that the Australian Government increase 

funding for research into improving the consistency and accuracy of 

weather and climate forecasting, especially at a seasonal and regional 

level. 

Recommendation 8 

The Committee recommends that the Australian Government develop an 

education and training scheme for farmers in the understanding and use 

of weather and climate information. 
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6 Research and extension 

Recommendation 9 

The Committee recommends that the Australian Government maintain 

its commitment to climate change research pertaining to Australia‘s 

agricultural industries, ensuring that the funding is committed, sustained 

and pays due attention to regional as well as national needs and 

priorities. Climate change research must reflect the changes affecting 

different regions, soils and topography—as all have an impact on 

changes in farming practices to deal with them. 

Recommendation 10 

The Committee recommends that the Australian Government, as part of 

its ongoing strategy development to issues affecting agriculture and 

climate change, develop a strategy to capture, evaluate and disseminate 

the range of farmer driven innovations that have a significant capacity to 

increase the resilience and productivity of farm enterprises. 

Recommendation 11 

The Committee recommends that the Australian Government ensures 

that there is an overall body to receive and analyse research and co-

ordinate research across the nation in relation to climate change 

adaptation in agriculture, and that said body is given the necessary 

resources of staff and funds to carry out its role. 

Recommendation 12 

The Committee recommends that the Australian Government give 

greater consideration to better integration of local and regional 

organisations into its overall response to the issues affecting agriculture 

and climate change, and provide additional funding to support the 

management role of these local and regional organisations. 

7 Role of Government 

Recommendation 13 

The Committee recommends that the Australian Government give 

further consideration to the analysis of government policy and outcomes 

in the submission to the current inquiry made by the Future Farm 

Industries CRC, with a view to ensuring the better coordination of 

research and extension efforts and the delivery of effective policy 

outcomes. 
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Recommendation 14 

The Committee recommends that the Australian Government, as part of 

its overall response to issues affecting agriculture and climate change, 

explore further opportunities to facilitate adaptation to climate variability 

and climate change through the use of targeted, industry and issue 

specific, incentives. 

Recommendation 15 

The Committee recommends that the Australian Government place 

funding for local and community organisations engaged in the work of 

supporting farmers in adapting to climate variability and climate change 

upon a permanent and regular basis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


