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griculture is a complex, sophisticated and indispensable

component of modern Australian life. Climate change is

heightening these characteristics. It is simultaneously
increasing the agriculture sector’s vulnerability: underlining its
reliance on nature and fossil fuels, exposing its weaknesses, and testing
its ability to rapidly adapt to new circumstances.

The phenomenon of climate change represents far more than
physical change for farmers and their families. The introduction of a
national Carbon Pollution Reduction Scheme (CPRS) and associ-
ated rises in the cost of agricultural inputs, interest in the ecological
role of farms and the introduction of water trading, a loss of agribusi-
ness services in some areas and an exacerbation of social hardship,
involves political, economic and social changes for agriculture that
are simultaneously challenging the sector at multiple levels and
underlining its importance and potential.

To understand the challenges climate change poses for Australian
agriculture, we need to appreciate six points about agriculture: (1) its
indispensability, (2) its sensitivity to climate change, (3) its existing
complexity and vulnerability, (4) its potential to adapt to inevitable
climate change, (5) its role in causing climate change, and (6) its role
in mitigating future climate change. These points are covered in turn
below, before some directions for the future are outlined.

84 Climate Change: On For Young and Old



Food Security, Food Miles and Feeding the Planet

The first fact to note about agriculture in any discussion of climate
change is that it is indispensable. Its food products are essential for our
existence and that of millions across the globe. Although obvious, this
fact is often overlooked. In Australia, as in other rich countries, agri-
culture is often positioned as a legacy of the past, clinging on along-
side more sophisticated industries like those of the cerebral
knowledge economy:. It is positioned in this light as an endeavour
more suited to developing nations who, with their cheap land and
labour, are seen as perfectly positioned to act as the global food bowl,
feeding distant, richer countries characterised by glittering city lights
and neatly bounded wilderness interspersed with romanticised relics
of past rural life. Yet, at a national level, ‘moving on’ from agriculture
to less climate sensitive or less polluting industries is not an option.
In Australia, as elsewhere, we need instead to massively improve our
tood-production system.

As the global population rises towards 9.8 billion by 2050 — up
a massive 72% from 5.8 billion in 1995 — agriculture is becoming
of ever-greater importance. Australia currently exports two-thirds of
its total agricultural production, and is the world’s second-largest
exporter of cotton, beef and sheep meat. While the Food and
Agriculture Organisation (FAO) predicts that our domestic food
needs and those of other industrialised countries will remain stable
or even decrease, they expect those of Asia and Latin America to
double, those in West Asia and the Arab world to increase threefold,
and those of sub-Saharan Africa to increase five- to sevenfold.! With
regional food-production capability poorly matched to predicted
growth in demand — especially as population growth consumes the
food, water and other resources needed for agriculture — many
countries are going to be increasingly reliant upon food imports to
meet their nutritional needs.2 Some countries, and many individuals
within them, are already unable to afford such purchases and rely
instead on their own dwindling production.

Food production is being placed under further pressure as under-
nutrition in developing countries is tackled and diets change through
increasing living standards and globablisation. Most notably, meat
consumption is increasing rapidly. With 11 plant-derived calories
required to produce one calorie of beef, this shift has serious conse-
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quences for the resources needed to produce food.? Combined with
the greenhouse-gas emissions produced by livestock — discussed
further below — this has serious implications for climate change.

The above necessitates that global food trade will continue to
increase. However, many nations are also increasingly looking to bolster
their internal food supply. This is in recognition of the vulnerability
that reliance on external food markets creates and the carbon cost of
transporting food. Combined with the production, processing, pack-
aging, storage and refrigeration requirements often involved in getting
food from ‘farm gate to dinner plate’, the further we transport our food
can greatly increase its carbon footprint.* While the carbon cost of
such transportation is often outweighed by how energy intensive
different forms of agricultural production and different products are —
with most of Australia’s agriculture very low in embedded energy rela-
tive to international competitors — concern about the environmental
and economic costs of ‘food miles’ (how far a food product has trav-
elled) is heightening. Effort is starting to be placed in shortening supply
chains and creating ‘distributed production and consumption systems’.>
Associated with an increasing interest in the quality and growing
conditions of agricultural products, the local food movement is already
a serious force in the United Kingdom and the United States and is of
rising prominence in Australia. Overall, as both a source of domestic
and international supply, the value of Australian agriculture is increas-
ingly being recognised.

Sensitivity to Climate Change

Not only is agriculture of critical and rising importance, but it is
particularly sensitive to climate change impacts. Agriculture is
uniquely dependent upon nature. Its ‘production units’ are individual
plants and animals and it is almost entirely reliant upon the natural
climate. As such, it will be more directly affected by climate change
than virtually any other human activity.

Agriculture within Australia is predicted to be especially badly
affected.® With temperatures across the country projected to rise by
around 1°C on average, annual rainfall projected to decline by
between 2% and 5%, and droughts and heatwaves to increase,’
productivity on many Australian farms will fall, in some cases dras-
tically. Other troubling feedback loops are also in play, such as signs
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that land degradation is increasing under drought conditions due to
a combination of physical and economic stresses. While fewer frosts
and more carbon dioxide (a fuel for plant photosynthesis) may
temper the impact on productivity somewhat (at least in the short
term), climate change means it is going to be extremely difficult to
maintain — let alone increase — our agricultural productivity.

For dryland farms (those reliant only on local rainfall), the impact
of reduced total rainfall under climate change will be heightened by
the timing of the decline, which will mostly occur during the pasture
and crop-growing months of winter and spring. Rainfall events will
also become more intense but less frequent, increasing the uncer-
tainty associated with them.Together, these factors mean that precip-
itation will be less reliable, and the rain that does fall will be less
useful for plant growth. For irrigated farms, the rain that falls will also
be of less use for plant growth because a reduction in rainfall leads to
a proportionately greater reduction in streamflow (water flowing into
storages). In the Murray-Darling Basin, for example, a 10% drop in
rainfall leads to a 35% drop in streamflow.® Australia’s river systems
have the lowest and most variable streamflow of any continent.?

Until recently, irrigated agriculture has been insulated from
reductions in local rainfall by its access to distant water sources, such
as the dams of the Murray-Darling Basin. The ongoing drought
across southern Australia, however, has demonstrated how vulnerable
irrigators are when rainfall deficiencies extend across entire basins.
Australian irrigators are currently facing an unprecedented ‘double
drought’ in which neither their local rainfall nor external water
sources are supplying enough water for production. As a result of
reduced rainfall, lower water availability and higher temperatures,
irrigated agriculture in the Murray-Darling Basin — which produces
40% of Australia’s agricultural produce — is projected to fall by 12%
by 2030 and by up to 92% by 2100, if adequate mitigation measures
are not undertaken.!?

Some of the most profound challenges climate change poses for
farming families are of a social nature. Rural communities as a whole
are particularly vulnerable to climate change. Because of their loca-
tion within drier parts of Australia, their more direct exposure to ‘the
elements’ — including natural disasters like fires and floods — and
the more basic level of services they often have, many rural commu-

Challenges for Australian Agriculture 87



nities are set to be more severely affected by climate change than
their urban counterparts. The weakening of rural communities by
climate change has serious consequences for farming families, whose
ability to stay as a family in farming is often reliant to a large degree
on the opportunities and support provided by their local commu-
nity.!! In turn, in many cases rural communities’ vulnerability to
climate change impacts is being exacerbated by their reliance upon
the agricultural sector. Farming family members usually contribute
to their local community through a wide variety of employment,
education and social roles. Combined with the ‘trickle down’
economic effect of farm-based spending in local communities and
the direct employment provided to non-farm rural people on farms
and downstream food processing, agriculture and the agricultural
population underpins the economic and social sustainability of many
rural communities.

Complexity and Vulnerability

The agricultural sector’s ability to cope with the changes outlined
above 1s hampered by the increasing complexity and vulnerability
many farming families face. Both at the individual farm level and that
of the industry as a whole, an expanding realm of factors is coming
into play, cutting across scales, sectors and seasons. Farmers’ day-to-
day decisions about what to grow and how to grow it are being made
against a background of multitudinous and often uncertain consider-
ations: from the global financial crisis and input prices, to futures
markets and currency values, soil degradation and biodiversity loss,
environmental regulations and animal-welfare concerns, agronomic
advances and machinery requirements, employment law and
computing needs, planning restrictions and community support,
superannuation structures and succession plans, as well as physical and
mental health considerations. Influenced by far more than what is
inside the farm gate, farming decisions are made in an ongoing
process of reflection on current circumstances, evaluation of past
actions and predictions of future scenarios. They require individuals
to continuously assess and integrate an overwhelming amount of
information from diverse sources and to manage the uncertainty
inherent in applying generic broad-scale ideas to one’s own situation.
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Climate change is profoundly adding to the complexity farmers
face, both as an additional consideration and through its interaction
with other factors. One of the ways it is adding complexity is via the
scientific and educational response it has generated, as institutions of
all sorts seek to better understand and communicate to farmers what
is likely to lie ahead. Whether focused on the climate itself, predicted
economic implications, or potential adaptation measures like new
crop varieties, this effort is adding substantially to the large amounts
of information farmers are meant to be absorbing and applying.
More profoundly, this information generation points to the serious
epistemological challenge that climate change represents for
farmers.!2 By fundamentally altering what the future holds and what
‘best management’ looks like, climate change is throwing into ques-
tion the value of past experience or local knowledge; knowledge that
all farmers have traditionally relied on to a degree — often a great
degree — in making their decisions. This devaluing of past experi-
ence and local knowledge as a reliable guide to the future is under-
mining farmers’ confidence and increasing their reliance on often
complicated external information at a time when confidence is badly
needed and attention is short.

Making farming additionally complex in Australia is the fact that
most of it is undertaken by families and most of those families live on
the farm. The farm is therefore a home and a lifestyle as well as a
business. It means more to family members than simply a source of
income. Indeed, in the face of highly variable farm profits the impor-
tance of the farm income is diminishing for many farm families as
they diversify their income streams through off-farm work to reduce
their financial risk. Combined with the growing trend for farm fami-
lies to reduce their financial risk by investing farm profits oft-farm,
this diversion of time and energy off-farm threatens to reduce the
viability of the farm in the long term.

Many farming families in south-eastern Australia are being forced
to look at alternative income because of the dry and drought condi-
tions they have been facing for the past few years, and in some cases
the past one to two decades. Symptomatic of climate change — or at
least of what climate change has in store — the long stretch of dry
and drought conditions they have experienced has increased their
vulnerability to future unfavourable conditions. By severely limiting
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the rewards they have received from farming and eroding what bufter
they have to cope with costly poor seasons, the ongoing drought has
pushed many to the limit of their financial, physical and mental
reserves. It has sensitised them to pre-existing difficulties such as
declining terms of trade, negative public perceptions of agriculture,
soil degradation, and introduced new problems like agri-business
closures, family stresses and poor health, as well as raising the stakes
of their farm decisions, adding pressure to an already pressurised
decision-making environment.!3

Although relatively little social research has been conducted into
the effects of drought and concurrent pressures on farming families,
that which has been done points to the high level of stress and
anxiety among the farming and broader rural community. In a recent
review of the literature, Fragar and colleagues found that ‘self-
reported levels of distress in farming and rural communities are
high’.14 The emotional impact of the drought has many sources, from
witnessing stock go hungry and land degrading, to worry about debt,
workload, scuttled retirement plans, or the future of one’s family, local
community and sector.

Among this, climate change itself is a source of mental distress.
Climate change represents a problem of unprecedented size and
severity; a global and long term threat that increasingly seems difficult
to avert and devastating in its consequences.!> The very existence of
this threat is affecting rural communities’ responses to the current
drought.!® Climate change’s characterisation as an unending pattern of
worsening conditions is challenging farming families’ belief in the
cyclical nature of good and bad times and, with it, the optimism with
which they typically approach each new season.As such, climate change
is challenging their hope and expectation that the current drought will
end and that they will recover. In turn, the immediate pressures created
by the current drought are worsening the feelings of hopelessness and
disempowerment that climate change is engendering in many.

Adaptation Potential

Although responding to climate change is difficult for the reasons
outlined above and action is not currently widespread within
Australian agriculture, the sector does have a proven ability to adapt
to changing climatic conditions.
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Australia has always had an extremely variable climate. Over the
past 100 years, average rainfall, for example, has fluctuated between
three and eight metres, with regional rainfall showing even greater
variability.!” Over this time, farmers have adopted a range of tech-
niques to prosper in such a climate. These include being flexible in
what they sow and when, combining enterprises that prosper in
different conditions, and using financial instruments to spread their
income across good and bad years. Australian farmers have also
demonstrated an ability to adapt to increasingly dry climatic condi-
tions. Crop varieties that cope better in drier conditions have been
developed and adopted; practices to retain soil moisture, such as
working the soil less and building up organic matter, are increasingly
being used; and in some cases farmers have changed enterprise types
to better meet new local conditions. Some farmers are also demon-
strating an ability to adjust to new markets of the sort that are likely
to arise indirectly as a result of climate change. In particular, as the
water market has been deregulated and water has become increas-
ingly scarce and in some cases expensive, some farmers have diversi-
fied their enterprises and formed cooperatives to buy inputs and/or
to value-add to and sell their primary products.

Similar techniques are needed to adapt to the physical, economic
and institutional issues arising out of climate change. However,
further thinking and action is also needed. The traditional approach
to adapting to cost-price squeezes of the type created by climate
change has been to increase the quantity of production,!® notably
through increasing fertiliser use'” or, if money is an issue, by ‘mining’
soil fertility by dropping fertiliser use below nutrient replacement
levels.20 There is emerging evidence that some farmers are doing the
latter to cope with the pressures of the current drought.2! However,
such approaches are obviously not viable over the long term, which
climate change demands we consider. Combined with the fact that
climate change itself is reducing the productive capacity of much
land in south-eastern Australia — both directly and through new
water regimes — it is clear that alternatives are needed and will
require some radical changes. In some marginal production areas it is
likely that adaptation will involve accepting that agriculture is no
longer a viable or appropriate land use. In other areas agriculture will
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continue, but in substantially different forms both in terms of what is
grown and how it is grown.

One of the major challenges for adaptation is that the pace of
change at the farm level is limited. Many of the adaptation measures
suggested by off-farm experts are likely to be costly for farmers in the
short term. All change carries risks and costs, even if only in time and
energy lost in exploring them.The more a new practice differs from
one’s current practice, the greater the mental, financial and other
costs involved in the transition. Decades of research into agricultural
extension points to the importance of taking a farmer perspective
and recognising how difficult the changes being asked of them are,
regardless of how rational any particular practice change may seem to
outside observers. This is especially the case in the current situation,
where the urgency of climate change adaptation is countered by the
minimal financial, mental and physical reserves that many farmers
have to work with. As discussed above, the stakes are high on many
farms and the adoption of any new practice is thus especially risky.
In the words of Ian Gray and colleagues, from the perspectives of
farmers, ‘the kind of changes being mooted appear gradual, but may
be precipitous at the local farm level’.22 It is also clear, however, that
in the context of climate change continuing with business as usual is
an even riskier option.

Greenhouse Gas Emission Contribution

Not only is agriculture one of the industries most vulnerable to
climate change, it is also one of the most responsible. Unlike the
geographic split that broadly exists between the nations highly
exposed to climate change and those largely responsible for the
problem, agriculture is both a chief victim and perpetrator of climate
change. In fact, the biggest impact that most of us have on the envi-
ronment is through the food we eat. As a recent report by the
Victorian Eco-Innovation Lab notes, in Australia ‘food choices could
make a much bigger difference to household sustainability than
direct water and energy use’.23 At the household level, approximately
28% of our greenhouse-gas emissions and half our water use stems
from the production, storage and transportation of the food we
consume.
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At the national scale, agriculture is Australia’s second-largest
emitter, accounting for around 16% of Australia’s greenhouse-gas
emissions, and exceeded only by stationary energy.2* Agricultural
emissions come from a range of farming activities, including methane
from rice fields, application of nitrogen fertiliser, burning of savannas
and crop residues and, where it is done, land clearing. By far the
largest contribution, however, comes from manure management and
digestion in sheep and cattle (approximately 70% of Australian agri-
cultural emissions and 11% of net national emissions).2> It is livestock
emissions that make Australia the third- largest agricultural emissions
per capita country in the world.2

Potential Contribution to Mitigation

Thankfully, there are opportunities to turn around agriculture’s
contribution to climate change. Indeed, there are opportunities for
the sector to redesign itself as a major carbon sink rather than a
carbon source, and to play a significant role in our effort to minimise
climate change.

There 1s a growing array of on-farm management changes that
farmers can use to mitigate their emissions. Methane from animal
digestion, for example, can be reduced through practices such as
vaccinations and chemical inhibitors. Some of these practices can be
implemented now while others are technically feasible, but have not
yet proven cost effective. Increasing the amount of carbon sequestered
in the soil is possible through changes to tillage practice and vegetation
cover. Estimates of the carbon-sequestration potential of these practices
range greatly, but many can be put into practice immediately. Because
of the other benefits they confer —including increased oxygen and
moisture in the soil — they are likely to provide a net return to
growers. [t may also be possible to reduce nitrous-oxide emissions from
fertiliser use by up to 80% through fertiliser management, soil and
water management, and fertiliser additives.Z’ Like soil conservation,
these measures may be able to achieve a net return for the farmer,
although much more research is needed.

In some regions it will be possible to change to lower-emissions
enterprise types. Where the climate allows cropping, for example,
farmers may find that, as the price of methane emissions rise, crops
are more profitable than beef cattle or sheep. It is important to note,
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however, that while this shift would see a net reduction in emissions,
in some areas it could be seriously at odds with land and biodiversity
conservation objectives.28

Another option is for farmers to change land use and ‘farm’ other
forms of biosequestration, such as long-term forestry and environ-
mental plantings. Polglase and colleagues estimate that in Australia
environmental plantings could be profitable across nine million
hectares and achieve an annual rate of carbon sequestration of 143
Mt CO,-¢ per year. Other forms of biosequestration are estimated to
achieve carbon sequestration in excess of 100 Mt CO,-¢e per year.??
Combined, there is huge potential to reduce net emissions in this
way, contributing significantly to Australia’s net reductions as a
whole. Given the extent to which climate change is likely to reduce
the productivity of some areas of Australia, biosequestration may also
provide the only income-generation opportunity in such places.

Unlike the other big emitters in Australia — stationary energy and
transport — agriculture is not being asked to pay for many of its emis-
sions immediately as measuring, verifying and charging farmers for the
direct emissions they produce remains very difficult.3’ Nevertheless,
under the emissions trading scheme to be introduced in 2010, farmers
will be indirectly charged for the emissions associated with agriculture
via higher prices for agricultural inputs such as fertiliser, agrichemicals
and, potentially, fuel. Gunasekera and colleagues estimates a $40 per
tonne price on emissions would see a rise in production costs for live-
stock of 3% and for cropping of 4.5%.3!

If the difficulties of including agriculture in an emissions trading
scheme can be overcome, the sector may then also face direct costs
for its emissions, including the powerful ones produced by livestock.
This would see a rise in production costs of 18% for livestock and 6%
for cropping, based again on an emissions price of $40 per tonne.3?
Work by the Garnaut Climate Change Review indicates that agri-
cultural industries such as beef and dairy cattle and sheep will be
disproportionately affected relative to virtually any other agricultural
industry or Australian export.3> Due to their high exposure to inter-
national trade, farmers in these livestock industries will not be able to
pass on this cost to consumers and will have to accept lower profit
margins — which may not be possible — or change industries.
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Overall, mitigation of agricultural emissions is not only essential
for agriculture, but for our national and global effort to reduce
climate change. It is also going to demand a whole new level of adap-
tation from farmers, adding to the challenge they face in adapting to
direct climate change impacts and in managing a drought-aftected
and complex farming environment. What is needed to assist them in
this process and help to ensure that we and the rest of the world have
enough food and a sustainable environment into the future? It is to
this final topic that we now turn.

The Consequent Challenges: Three Major Areas of Need
Integration Across Issues and Scales

Agriculture needs a ‘third revolution’: a rethink and restructure that
makes it not only more climate friendly, but more water, biodiversity,
community and health friendly, as well as more productive. Climate
change is but one of multiple interrelated issues faced by the sector
and society in general. It is too often viewed as a discrete technical
issue rather than as a challenge that needs to be addressed from
multiple angles and mainstreamed into actions that achieve other
diverse objectives. Critically, tensions need to be acknowledged. Our
imperatives to secure food, energy and water, for example, are in part
in competition.>* Biodiversity, rural social sustainability and human
health objectives add to the complexity and difficulties. If these issues
are viewed in isolation, measures may be adopted that negatively
impact other important goals. Biofuel production, for example, may
provide a renewable energy source, but use a lot of water and
decrease land for food production. Likewise, water-saving techniques
in agriculture such as drip irrigation can carry a relatively high
energy cost. It is vital that we do not settle for easy, narrow answers
and instead think hard and broadly to identify win-win approaches,
such as improved soil stewardship.3>

As well as adopting a cross-issues view, we need to adopt a cross-
scale one. We need to find responses that do not involve outsourcing
our problems to other nations, regions or local areas. Exporting our
food needs rather than our food to other countries, for example,
would not solve the challenges inherent in food production; it would
just move them, possibly to countries that are less equipped to deal
with them than we are.
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Policy Signals, Incentives and Infrastructure

Clear policy signals are needed to direct and inspire action in agri-
culture. Chief among these are more ambitious medium-term targets
for mitigation and higher carbon prices. Also essential are realistic
incentives — financial or otherwise — for uptake of mitigation
measures. These incentives need to avoid perversity and take into
account the full range of carbon-related activities on farms, including
not only those that produce emissions (which Australia has agreed to
count under Kyoto), but those that remove them (which Australia is
yet to agree to count). Stronger incentives, integrated solutions and
more diverse income streams will only be made available to farmers
if both the ‘good’ and the ‘bad’ side of farming’s carbon ledger are
included in this way.

Agriculture’s positive contribution to climate change mitigation
needs to be integrated into a broader policy move to properly reward
farmers for the production of ecosystem services more generally. We
need to recognise agriculture’s land management as well as food-
production function and reward good practice. Requirements for
environmental labelling of agricultural products would allow
consumers to add a market signal to the push for climate and
ecosystem-friendly products.

At the community and sector levels, government can further
enable and direct change by providing appropriate infrastructure. The
future distribution of agriculture and pattern of enterprises will be
influenced by what resources, such as rail facilities and research
centres, as well as schools, hospitals and other resources essential to
community wellbeing, are available in different areas. There is a valu-
able opportunity to not only help agricultural industries and
communities distribute themselves in a climate change-ready
manner, but to take a lifecycle view and reduce the carbon footprint
of their products and the food system at large. The potential for
decentralised systems of climate-appropriate food production,
processing and consumption to concurrently fulfil environmental,
economic and social goals deserves close attention.

Information, Innovation and Learning

A major impediment to farmers’ ability to adapt to climate change or
optimise their mitigation strategies is a lack of accurate information.
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In terms of understanding and planning for likely climate- change
impacts, although much work has been done at the national and State
levels, large uncertainties remain. Furthermore, little progress has
been made in generating regional or local scale information,
although it is known in general that some areas will be affected very
difterently to surrounding areas due to their particular characteristics.
The range of possible changes in physical parameters such as temper-
ature and rainfall remain too large to enable farmers to base decisions
upon such predictions. Action is needed on three fronts: the uncer-
tainty bands must be reduced, information needs to be localised as
much as possible, and, recognising that there will always be some level
of uncertainty, probabilities of a smaller range of scenarios should be
developed and farmers trained in how to apply the probabilities to
develop a risk-based approach.

Past neglect of agricultural research and development must be
redressed and funding provided for research into numerous aspects of’
agriculture, including the relationships between different farm
components and those aspects previously cordoned off as natural-
resource management. ‘Social factors’ such as impediments to adap-
tation also demand research attention. It is also essential for the
quality of solutions and their acceptance among the farming
community that farmers are intimately involved in the search for and
testing of new approaches.

Information is only of value to the extent that it helps to inform
decision-making. Individuals must be helped to access, understand,
learn, evaluate and, if appropriate, apply — mentally, financially and
socially — the new information they are presented with. Such
training and assistance needs to be well funded and include generic
models and tools to assist farmers to manage uncertainty by devel-
oping a portfolio of options and creating flexibility in their approach.

Ideally, these capacity building tasks will form part of a broader
agenda to better develop the institutional and cultural conditions that
are needed for rapid system-wide innovation, social learning and the
sharing of experience. As Andrew Campbell notes, the challenge
facing agriculture entails an unprecedented learning challenge:

We will need to learn, to innovate and to share knowledge better than we
ever have in the past, especially at the grassroots level. We will need to make
the best possible use of the rich variety of local knowledge, assisted by the
best available science, smart policies and supportive institutional frameworks.
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We will need ways of engaging a broad cross-section of agricultural
producers and of working and learning together from the scale of individual
fields to farms to whole communities, landscapes and watersheds.3¢

Part of the conditions required is improvement in governance,
including greater integration of national, State and regional-level
initiatives and regulatory frameworks to remove duplication and
antagonistic messages from a farmer perspective, including those
regarding risk. It would also be sensible to build on existing sources
of agricultural innovation and learning, such as some of the innova-
tive community farmer groups that already exist, to enable them to
rapidly progress their work and connect with others.

Conclusion

This chapter has argued that agriculture is an indispensable, climate-
sensitive, vulnerable, complex, adaptable and climate-changing
human activity. It is an industry that is playing — and will increas-
ingly play — a significant role in both causing and addressing the
climate change crisis. It is also an industry that all of us are affected
by and — through our citizen and consumer roles — one that all of
us affect. To create the ‘third agricultural” revolution that is required
to address climate change and to generate the government and
research responses needed to assist the industry down this challenging
path, all Australians need to be more informed, concerned and active
about the industry and the communities it represents. It is hoped that
this chapter goes some way towards achieving this goal.
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