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Food or Environment – who will 
be the winner?

• unequal distribution of food
• conflict over control of the world’s dwindling 

natural resources 
present a major political and social challenge to 

governments and policy makers likely to reach 
crisis status 

• as climate change advances 
• world population expands.
• energy , fertilizers and pesticides increasingly 

expensive 



Food or Environment
• Essentially, global 

agricultural 
production must be 
increased 
substantially to meet 
rising demand, 

• but it must be 
achieved with a 
decreasing impact on 
natural resources and 
the environment.

Food for extra 70 
million people 
EACH YEAR
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to land degradation is 
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Source: Williams et al., (2004) 
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Food or Environment
To avoid the emerging food crisis 

without further and increased 
damage to the environment…..

• at a time of rising costs for energy 

• within a spectre of climate change



This is perhaps the 
greatest challenge yet 
to face agricultural 
science



Food or Environment

we need substantial reform

• to the nature of the agricultural sciences 

• coupled with a major injection of both 
national and international investment in 
these reformed sciences



Food or Environment

•This urgent 
need has 
apparently 
slipped 
from our 
gaze



[Source: ACIAR at www.aciar.com.au]
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Water Scarcity



The arable land 
utilised for 
permanent 

cropping is not 
increasing 
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DECINE IN PRODUCTIVITY GAINS MUST REVERSED

NEEDS TO BE BETWEEN 2-3% pa



[Source: Andrew Stoeckel CIE]

BUT ….
Did we get RESILIENCE 

and NRM Right?

BUT ….
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The solution was based on high 
input systems..

….suite of new genetics
….sustained by pesticides 

….fertilizers and water

“Green Revolution” Is Fading?



Food or Environment
Evidence is mounting that the productivity of these 

systems cannot be maintained

• Productivity is being undermined by water pollution, 
salinization, soil degradation, pest and weed build-up.

• Today 2 billion hectares and 3 billion people are 
adversely affected by land degradation.

• The Green Revolution won’t give us the get of jail free 
card again.

• Just as we need to increase productivity again the land 
and water we rely on is under threat.



CSIRO LAND and WATER

Tension between 
water extraction and water for river health





Whole Systems Science  Solutions 
Urgent

• We’ve got to look at ecological, energy and 
water systems as a whole to appreciate the 
impacts or the footprint of our food on our 
natural resource base. 

• This was a core message from the recent 
International Assessment of Agricultural 
Science & Technology (IAASTD) report 



Courtesy 

Reef CRC

WHOLE SYSTEM
PLEASE



Water Extraction

$
Drainage

Wetlands

Healthy River,Estuaries
& Fisheries

$
$

Irrigation

Water in 
•Irrigation
•River & Wetlands
•Groundwater
ARE ONE

River and Water Resource Management 

Town/City
$

Solutions to 
whole complex 

system 
are needed !!!



Whole Systems Science Solutions 
Urgent

• It’s clear that business as usual is not an option.

• For too long, the emphasis of agricultural science has 
been on delivering innovation and technologies to 
increase farm-level productivity. 

• Too little attention has been paid to a more holistic 
integration of natural resource management with food 
and nutritional security (IAASTD, 2008).

• Fortunately, there is increasing recognition that this 
current mode of operation requires revision.



Whole Systems Science Solutions 
Urgent

• we need science and technology systems 
that enhance sustainability whilst 
maintaining  and increasing productivity.

• we desperately need improved 
understanding of the landscape function 
in which we farm. 

• we need to better appreciate soil-plant-
water/nutrient dynamics and the agro-
ecological function of mosaics of crops 
and natural habitats.



Pricing Food for Sustainability
• We need governments to adopt policies that 

create incentives for sustainable practices and   
costs to the environment being internalised. 

• Traditionally, food prices do not include the 
cost of environmental damage. The natural 
resource base (land, water, biodiversity) for 
agriculture continues to suffer. 

• We can’t afford to keep running down the 
systems that feed us. 



Pricing Food for Sustainability

• For as long as the cost of maintaining and 
improving the natural resource base in 
agricultural systems is not included in 
the price of food, farmers will never be 
able to farm sustainably and profitably. 

• We need market and trade policies that 
remove perverse subsidies. 



Pricing Food for Sustainability
• Rewarding the provision of ecosystem services 

is a good start

• We need investment in the economic valuation 
of ecosystem services

• With a market for these services, farmers in the 
future will not only be paid for the goods they 
produces but also for the services they deliver 
through the management of healthy 
landscapes, rivers, wetlands and estuaries for 
the public good



(Credit: Dinah Johanson. Modified from Wayt
Gibbs, Scientific American, 2005)

A future form 
of sustainable 

agriculture



Challenges for Agricultural 
Science

• Agriculture, by its very nature, exploits the 
natural resource base. 

• The nutrients in our food were once part of an 
ecosystem. 

• We need a system that has a closed loop, 
– we can’t afford to leak nutrient /carbon

• We one that is resilient, however…that can cope 
with a certain amount of nutrient harvesting and 
yet stays healthy. 



Segregate Rotate

Water and solute flux
Water and solute fluxIntegrate



Challenges for Agricultural 
Science
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REDUCEREDUCE



Challenges for Agricultural Science
• Stepping off the treadmill is hard but it is 

necessary if we are to have both healthy and 
productive landscapes. 

• Can we find new and maybe rediscover 
agroecosystems where nutrient loss beyond 
that in the food or fibre is zero?

• Does achieving such agroecosystems mean a 
lower rate of productivity to close this loop? 

• Is this a measure of the cost of food when the 
resource base is maintained?



Challenges for Agricultural Science
• Advances are being made in tapping nutrient 

sources that do not depend on fossil fuels but 
there is much more to be done . 

• We need biological substitutes for 
agrochemicals and biocontrols of current and 
emerging pests and pathogens. 

• We must address agricultural production as an 
agro-ecosystem that is part of the larger-scale 
ecosystem and landscape processes. 



Challenges for Agricultural Science

• New crop and forage species that are bred for 
specific conditions will continue to be 
important.

• BUT…Improved genetics for yield cannot be 
expressed if nutrient, water and disease are 
constraints. 



Challenges for Agricultural Science

• Finding solutions to biophysical problems posed by 
building a resilient agriculture are scientifically 
demanding

• They require new ways of doing science within the 
imperatives of rural communities facing radical 
environmental, social and economic changes.

• the need for the research and development of farming 
systems that integrate productive land uses into the 
landscape in a way that is compatible ecological, 
hydrological and biogeochemical processes 



Some Ways Forward

• Serious food crisis in world
• Supply and demand side factors 

responsible
• Hits poorest hardest
• Reform agricultural research to improve 

BOTH     
– Field productivity and 
– farm to catchment NRM 

• Needs of large and small scale farming



Some Ways Forward

• Expand this reformed R&D effort
• Australian Science has important place to 

play
• Reform of markets and regulations to 

ensure cost of food includes the costs to 
natural resources and environment

• Orientate to a more market-based system 
of production, distribution and 
consumption of food



Conclusion
• It is a time of Change.

• We cannot afford to be “asleep at the wheel!”
• It is a time for turning Challenges into 

Opportunities. We will have to make choices. 
It will pay to be on the front foot.

• Adaptation and innovation will be important.
• It is not the time to panic!

• But it is the time to think and change.



It is possible to build resilient agriculture 
that is in harmony with  the planets 

ecosystems and landscapes
Image: © Fiona McKenzie 2008
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