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Outline
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Millennium Development Goals

• In 2000, 189 nations agreed to:
– 8 goals for development
– 18 targets (now 22, since 2005)
– 48 indicators (more added in 2005)

• All goals and targets involve food, either 
directly or indirectly
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Millennium Development Goals
• Eradicate extreme poverty and hunger

– Reduce by half the proportion of people whose 
income is less than $1 per day (1990 to 2015)

• Considerable progress except in Africa south of the 
Sahara and South Asia

• Numbers in extreme poverty expected to rise by 55 to 
90 million people due to the global economic crisis

– Reduce by half the number of people suffering 
from hunger

• Stuck at about 800 million people in 2006, rising to 1 
billion people today

– Also commitment to eliminate hunger by 2025
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Millennium Development Goals

• Achieve universal primary education
– Current rates of progress are too slow to reach this 

goal
– An additional 33 million children have some 

access since 2000, but
– 72 million children have no access to primary 

education, half of them in Africa
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Millennium Development Goals

• Promote gender equality and empower women
– Eliminate gender disparity in primary and 

secondary education, preferably by 2005, and in all 
levels of education no later than 2015

– In 2007, 55 countries have met this target, 14 more 
than in 1999

– More than 100 countries have not met this target
– Women play a very important role in food 

production and preparation in many regions
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Millennium Development Goals

• Reduce child mortality
– Reduce by two thirds, between 1990 and 2015, the 

under-five mortality rate
• Improve maternal health

– Reduce by three quarters, between 1990 and 2015, 
the maternal mortality ratio

• Combat HIV/AIDS, malaria and other diseases
• Ensure environmental sustainability
• Develop a global partnership for development
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The Price Spikes

• Run up in commodity prices
– Shorter pipelines, just in time
– Maize and oil linked by bio-fuel policies
– Drought
– Cash and futures prices

• In Canada
– Exchange rate change; a resource currency
– Substantial distress in cattle and hogs
– Major adjustments in hog and cattle markets underway

• In USA as well as Canada



Douglas Hedley     CFAVM 9

The Price Spikes

• Forecasts
– New plateaus in cereal and oilseed prices emerging
– No retreat to former price levels
– Substantial adjustments still ahead

• Could we have seen it coming?
– Many indicators

• Upward trend in rice prices since late 1990s
• Much greater sensitivity in the markets to climate 

shocks, demand shocks, pipeline stocks, oil prices



Douglas Hedley     CFAVM 10

The Doha Dilemma
• The three pillars:

– Export subsidies
– Domestic subsidies
– Market access

• Other issues crowding in:
– trade and the environment
– food safety
– private standards
– consumers’ right to know
– biofuels
– geographic indicators
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The Doha Dilemma
• Other issues

– Most are outside the agriculture agreement
– Agriculture is not leading on these issues
– Many intertwined with other parts of the WTO agreement
– More institutions involved
– Greater difficulty in finding consensus

• The world’s agenda:
– Short run issues driving out longer term issues
– Environment, terrorism, health care, economic recovery, 

monetary and fiscal imbalances
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Trade Liberalization
• To understand the timing:

– 1994 Uruguay Round Agreement (8-10 years)
– 1999 “Built in” agriculture agenda began (Seattle)
– 2001 Doha Development Round formally began
– 2009 Still no agreement Doha
– 2009 Uruguay Round implementation largely complete
– 2011 Earliest possible Doha agreement
– 2020 Start next multilateral round
– 2025 Implementation of Doha near completion
– 2030 Complete next round agreement
– 2045 Complete  next round implementation
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The Demand Picture
• Factors affecting growth in food demand

– Population: from 6.7 billion in 2009 to >8 billion in 2030, 
and about10 billion by 2050

• ~ 49 percent increase by 2050
– Income growth: at 2.5 % per year average, income will be 

2.75 times higher by 2050
• With an income elasticity of 0.20, food demand will increase by 

more than 20 percent, almost all in developing countries

• New/expanded demand for agricultural products for 
bio-based materials: bio-fuels, fibres, plastics, jatropa, 
etc.

• Really unknown; let’s say 25 percent increase in resource use 
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The Demand Picture
• Adding up the growth:

– Total growth in demand for agricultural products in the 
range of 70 to 80 percent by 2050, consistent with FAO

• Majority of the growth in developing countries
• Growth in developed countries mostly from bio-materials and for 

exports
• More of the needed growth comes in the first 20 years, less in the 

second 20 years
• But with X percent of agricultural resources devoted to non-food

• Implication: total factor productivity for food must 
increase by at least  1.7 - 1.8 percent annually at 
current real prices
– Falling below this level of TFP growth in yields means:

• Rising prices and greater difficulty in reduction of hunger
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The Supply Side
• Sustainable world-wide land use for food and non-

food can be expanded…by how much?
• Yield and volume increases historically greater than 

growth in food demand
– Increased yield capability
– Greater use of irrigation/water availability
– More land under cultivation
– Fertilizer, plant protection
– Agronomic practices, cropping intensity, extensification

• Long term decreases in real prices of food 
staples…until about a decade ago



Douglas Hedley     CFAVM 16

The Supply Side

1961-1989 1990-2006

Maize 2.21 1.59

Wheat 2.78 0.55

Rice 2.19 0.97

Global average annual yield changes

Alston, Beddow and Pardey, 2008. Agricultural research, productivity and 
commodity food prices. Giannini Foundation of Agricultural Economics, 
University of California.
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The Supply Side
• All yield growth rates in past 15 years are below the 

levels needed to contribute to needed TFP growth

• Yield growth in maize and soybeans:
– Generally higher than for wheat and rice
– Attributed to greater private sector investments
– But still lower than expected growth in demand

• Cannot avoid major increases in public investments in 
research, infrastructure, other productivity 
enhancements…TFP
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The Supply Side

• In developing countries:
– Research investments in farm productivity still growing, 

but
– Research intensity very low in most countries
– China, Brazil, major exceptions

• In developed countries:
– Private sector research growing; growing as a share of total
– Public sector research shifting to value added, health 

related issues, food safety and quality, environmental 
issues, away from productivity growth at farm level
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The Supply Dilemmas
• Lag in results from productivity research investments:

– Very long time frames
– Range from 5-15 years for crops
– Longer for large animals

• Future risks in supply
– Plant and animal diseases: Ug99, fusarium
– Environmental pressures on expanding the land base
– Water availability
– Energy costs: fuel, fertilizer, chemicals
– Growing use of resources for non-food bio-products
– Climate change; greater variation in climate; climatic 

events
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The Supply Side

“…in 2050, there will be 25 million additional 
malnourished children, a 90% increase in 
wheat prices, and a 15% decline in irrigated 
rice yields in developing countries, all 
compared to a scenario without climate 
change. Critically, agricultural productivity 
investments of US$7.1–7.3 billion are essential 
to avoid these negative impacts.”

C. Lakatos, Climate Change to Increase Malnutrition, Raise Food Prices, and Lower 
Crop Yields, IFPRI, 30 September 2009
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Productivity
• In Canada:

– Declining public investment in productivity research for 
agriculture

– Public research investments increasingly tied to industry 
involvement:

• Shifts investments away from basic research toward pre-commercial, 
for private goods and joint public-private goods

• Further reduces funding for purely public goods
• “Project” funding rather than “program” funding, “outcome” funding

– Accountability metrics required of publicly funded research:
• Shorter term, greater report writing
• Designed for refereed journal articles and patents, not “outputs”
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Productivity
• Must expand public investment in agricultural 

productivity research in Canada and abroad
– Investments should be “outcome-based” over 5-10 years

• Solving Ug99 before it reaches Canada,  and halting the potential 
damage around the world

• New varieties for new uses; higher yields
• Increasing productivity in large animal agriculture

– Investments should be linked internationally
• Canada is only 1.5 to 2 percent of world agricultural research 

investment
• Spill-in research results are critical to Canada
• Need international linkages to achieve spill-in

• How can Canada take leadership in this global issue?
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Conclusions

• Progress extremely slow in eradicating hunger
– Situation worsened by recession, price spikes

• Price spikes in 2007-08 have masked the insidious 
decline in yield growth

• Increased research spending in total, but farm 
productivity research still declining

• Cannot meet future world food demands at constant 
real prices with current public research investment 
levels
– With rising real prices, hunger more difficult to eradicate
– Adding sustainability makes the task even more difficult
– Because of lags in outcomes, we need to invest now
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"Those who refuse to use modern science to 
address urgent global issues must be prepared 
to endure more global suffering"

Dr. Rattan Lal

http://senr.osu.edu/fac_staff/cv/lal_CV.pdf
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Thank you
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