
Food and Agriculture: 
Global Trends 

Professor Kadambot Siddique

Chair in Agriculture and Director

Institute of Agriculture, The University of Western  Australia

Email: ksiddique@fnas.uwa.edu.au

www.ioa.uwa.edu.au



� Global Challenges and Trends

� Future innovations in Food and Agriculture

� Summary

Outline of the Presentation



“Advances in agriculture & 
medicine have saved vastly more 

lives than have been lost in all 
the wars in history”

Dr Carl Sagan, American astronomer, writer & scient ist 
(1934-1996)



� Every human is a net consumer of food and maintaining the world’s 

food supply is critical to human existence;

� Food, nutrition, bio-energy, environment and livelihood are
global concerns;

� FAO reports about 800 million people are undernourished globally

� Integration of whole aspects of agriculture and food industry is
important in the future.

Global Challenges  
The Facts of Life



More food needed to feed the world...

FAOSTAT data, 2005
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Trends in quality of cultivated land in 5 key world  regions
Africa

South-East and East Asia

Latin and Central America

Middle East and North Africa

South Asia

Still available

Currently in use

Not Cultivable and degraded

F.W.T. Penning de Vries (2001)



Food production must be increased substantially by the mid-21st century 
(world population will increase from 6.4 billion to 9.0 billion)

� A 56% increase in population implies a 56% increase in demand
for food.

(with less land, water, nutrients and science and under frequent drought)

� By 2010 China will have to produce 500 million tonnes of grains
to meet domestic demand (current production ~ 480 million tons
from 105 million ha of arable land)

Global Trends (1)



World Grains Production (million tons) 2005 - 2008

313557
Stocks in 5 major 
exporting countries

111116136Total Wheat Stocks

619613624Consumption

107108109Trade

614593620Production

World Wheat

8491150
Stocks in 5 major 
exporting countries

236255317Total Grain Stocks

167516311614Consumption

216218213Trade

165615691602Production

07 – 08 
(projected)06 - 0705 - 06World Total Grains

Source: International Grains Council, 2007



World Wheat 
Stock and Price
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� Food production must be increased substantially by the
mid-21st century;

� World economic growth will see rapidly changing food
preferences and increasingly demanding standards of food
quality. 

Global Trends (2)



Economic Growth



Production Trends of 
Chinese Agricultural Products



Changes in Chinese Dietary Habits



World wide meat 
consumption is 

increasing





� Food production must be increased substantially by the mid-21st
century (world population will increase from 6.4 billion to 10
billion).

� Increase in economic growth will see rapidly changing food
preferences and increasingly demanding standards of food
quality. 

� Impact of agriculture on the environment and natural resources.

� Degradation of agricultural lands – salinisation, desertification etc
�
Competition for water resources
� Degradation of agricultural lands is making farm products more

expensive, and forcing many farmers to leave their land.

Global Trends (3)



Environmental Issues

Salinity Biotic stress

Drought Loss of biodiversity



Loess Loess 
PlateauPlateau

Total Area 640 thousands km 2

Total Population 70 million



Soil Erosion in Loess Plateau, China



Dryland Salinity in 
Australia



� Food production must be increased substantially by the mid-
21st century (world population will increase from 6.4 billion to
10 billion).

� Increase in economic growth will see rapidly changing food
preferences and increasingly demanding standards of food
quality. 

� Impact of agriculture on the environment and natural resources. 

� Climate change/variability and its impact on agriculture and natural
resources
� Australia is the world’s driest 
inhabited continent and has the

most variable climate. Climate change is expected to have an
increasing impact on Australia’s agriculture and natural
resources.

Global Trends (4)



The Rise in 

Carbon dioxide



Climate Change:
Some areas are projected to become drier and hotter

Annual Mean Precipitation 
Change:  2071 to 2100 

Relative to 1990

� Crops and livestock will  face    
increased heat stress

� Developing countries in the south 
are likely to be negatively affected

� 11% decrease in cultivable 
rainfed land area projected by 
2080 in developing countries

� The severest impact is expected 
to be in the Near East, North and 
Sub- Saharan Africa

Effects of global warming:



Residual mean maximum temp ( � C)

Temperature trend (dotted line @ 1.75 � C per century)

-500mm

Projected forward rise in
temperature and decrease in 

moisture balance: 
Overall dryer agricultural regions



Climate Change : What can we do?

� Mitigation

Reduction in 
GHG emission

� Adaptation

Prepare for Climate Change



Institute of Agriculture 

Uncertainty  Cascade

Adaptive  Response

Impact  and 
Vulnerability
Assessment

Downscaling

GCM
Projections

GHG
Emission

Trajectories



Institute of Agriculture 

Centres of diversity 
&Origin of cultivated 
plants



Integration in 
Field 

Institutions, 
Policy, and 
Community 
Approach

Natural 
Resource 

Management

Crop/animal 
Genetic 

Improvement

Three Pillars of Sustainable Agriculture



Future Agricultural Landscape



Future 
Farming



Institutional Change

� Rural infrastructure

� Demographics

� Dominance of the private 
sector

� Stronger farmer-industry-
science linkages & 
participation

� Triple bottom line



Generational Change



Institute of Agriculture 

No-till lupin crop (sown on cereal stubble)

with shielded sprayer to control

inter-row weeds with a broad-spectrum herbicide



Colin Hutchinson, Tammin WA
� Received only 360 mm of rainfall in 2006, of which 231 mm fell in 

January and February.
� Only 129 mm of rainfall for the growing season!
� Been doing no-till for 12 years and has recently mo ved to 

controlled traffic.
�� Converting more moisture to grain!



Make sure that every drop 
of rain goes in for 

potential use by the crop



� Farming fields on the average (uniformly) is 
inefficient

� higher inputs to more responsive areas

� re-assigning areas to other land-uses

� Yield mapping, combined with a range of 
technologies such as remote sensing & crop 
nutritional status can allow optimisation of inputs 
for improved yield 

Farming to land-type, land-use 
diversification



Biotechnology



Genetically Modified Crops



Current and future sources of Omega-3
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Heat-tolerant Wheat in Sudan



Future 
Animal 

Production 
Systems



Food 
retailers

top 10:$777bln

• Wal-Mart
• Carrefour 
• Royal Ahold 
• Metro AG
• Tesco

C
 o n s u m

 e r s     $4,000 billion
The world food system globalizes: 

global value added and competitiveness?

Food 
processors 
and traders

top 10: $363 bln

• Nestle
• Cargill  
• Unilever 
• ADM 
• Kraft Foods

Source: von Braun, 2005

Agricultural 
input 

industry

top 10: $37 bln

• Syngenta
• Bayer 
• BASF 
• Monsanto 
• DuPont

Farms

Agricultural 
value added: 

$1,315 bln

450 million
>100 ha: 0.5%

< 2 ha: 85%
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Wine merchant Yunxiang Dong of China (right) 
savours a drop at the International wine festival 

Vinexpo in Bordeaux



The Integrity 
Pyramid
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Quality, safety, choice and price



UWA’s Agriculture 
ranks 37 in the world 

and number 1 in 
Australia 

(Shanghai Jai Tong 
Academic Ranking of World 

Wide Universities, 2007)



Summary

� World food production must increase substantially over the coming 
decades to feed a growing world population

� Energy scarcity and biofuels will influence future agriculture

� Global and regional resource management issues and climate 
change will impact  on future agricultural productivity

� Education, Science, technology and communication will have an 
increasing role

� Economics, globalization, growth, urban and rural change will drive 
future agriculture


