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A Short History of the Global Food System

2015

12,000 BP



Balter (2007)

Science 316: 1830-35

Domestication – adapting plants (and animals) 

to human cultivation – led to greater control over the food system



Subsistence agriculture



Market-oriented smallholder production



"The power of population is so superior to the 

power of the earth to produce subsistence for 

man, that premature death must in some 

shape or other visit the human 

race…….gigantic inevitable famine stalks 

…and with one mighty blow levels the 

population with the food of the world".

—Malthus T.R. 1798. An essay on the 

principle of population. Chapter VII, p61



A field of Broadbalk wheat crop at Rothamsted Research in Harpenden, England. 

Photograph: Rothamsted Research



Nitrogen Fertilizer

• Guano and Sodium Nitrate (Chile or Peru Saltpeter)

• Haber-Bosch process: N2 (g) + 3 H2 (g)    NH3 (g)

• N2 from atmosphere; H2 from natural gas

• Various formulations: urea (45% N) and ammonium nitrate 

(34.5% N) are most common



Corn response to nitrogen



Charles Darwin (1809-1882)

• Diversity

• Inheritance

• Selection

• Accumulation over time

―There is grandeur in this view of life,‖ he said, ―from 

so simple a beginning, endless forms most beautiful 

and most wonderful have been and are being 

evolved.‖ Origin of the Species (1859)

Gregor Mendel (1822-1884)

• Heredity

• Genetics



Hybrid Corn/Maize



What about the Tropics?



Extensification

Intensification



International Rice Research Institute
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SDG 2 Targets









• About 795 million people are ―hungry‖ (FAO)

• 2 billion people have micronutrient deficiencies (CDC)

• 159 million children are stunted (UNICEF)

• 3.1 million children (45% of all deaths under 5) die 

from malnutrition each year (90% in Asia and Africa) 

(Lancet)

• 1.9 billion adults are overweight (600 million are 

obese) (WHO)

• We ―waste‖ 1/3 of food produced (FAO)

Key Statistics and Direction



Undernutrition in Colombia



2.1 by 2030 end hunger and ensure access by all people, in particular 

the poor and people in vulnerable situations including infants, to safe, 

nutritious and sufficient food all year round 

2.2 by 2030 end all forms of malnutrition, including achieving by 2025 

the internationally agreed targets on stunting and wasting in children 

under five years of age, and address the nutritional needs of adolescent 

girls, pregnant and lactating women, and older persons 





Major Transformations in

the Global Food System



Demand Factors

Mediating Factors

Supply Factors





76% of Colombians now live in cities



Demand Factors

Mediating Factors

Supply Factors











Some Colombian Dishes



Some Colombia Statistics



3.4 By 2030, reduce by one third 

premature mortality from non-

communicable diseases through 

prevention and treatment and promote 

mental health and well-being 



Demand Factors

Mediating Factors

Supply Factors



Growth of Supermarkets in Colombia



Demand Factors

Mediating Factors

Supply Factors



Since 2000:

• 38 million 

ha

• 1340 deals



Demand Factors

Mediating Factors

Supply Factors







Rice and Better Nutrition: Vitamin A, iron, zinc, and Glycemic Index (GI).



http://espatiallynewyork.com/2014/02/04/nys-geospatial-can-grow-and-fly-with-agriculture-2/



Demand Factors

Mediating Factors

Supply Factors



Source: USDA  http://www.ers.usda.gov/publications/eib3/charts.htm#fig1

USA: with <2% of population in agriculture ; 15% of workforce in agribusiness

and <1% of GDP, world’s largest agricultural exporter 



A Rainbow Revolution for Colombia?



Connecting Farmers to Markets



Adding Value though Value Chains



• Food and agricultural product systems are becoming increasingly integrated

• Competitiveness: the ability to develop and maintain an edge over market 
rivals

• Globalization of markets ties the sustainability of small and large firms to the 
competitiveness of the industries in which they participate.

• Firms compete with their neighbors, and firms in their own countries, but 
also with firms in other countries 

• Inter-firm cooperation and coordination is crucial to competitiveness

• Relationships among firms in a value chain can influence the distribution of 
learning and benefits

• Learning and innovation are essential for creating and sustaining 
competitiveness

>>> a market-based approach to enterprise competitiveness 

Context of Value Chain Approach







Common Problems in Selecting 
Value Chains

• Selecting a “favorite” industry (politician, 
policy maker or donor)

• Selecting an industry with a temporarily 
favorable trade policy

• Poverty – not growth – focus

• High growth potential but low impact/reach



Key Principles of Value Chain Approach

• Competitiveness of firms

• Economic growth : must understand and 
identify sources of growth…pull factor to 
increase opportunities for farmers/producers

• Leverage: maximizing cost effectiveness of 
investments

– Reach

– Cost Effectiveness

– Impact



Points of Leverage

There are three main forms of leverage in a 
Market System:

System Node – key actor in the value chain 
engaging with many other players (lead firm, 
association, supporting service)

Geographic Cluster – heavy concentration of 
production or marketing

Policy – reaches everyone at once



Value Chain Approach to Stimulate 
the Rural Economy of Colombia

• Has it been tried?

• Does it make sense?

• Which commodities would you prioritize?



Nourishing 9.5 to 13.3 billion people by 2100

Towards a Sustainable Global Food System

1. Improve Productivity

2. Improve Distribution and Access

3. Reduce Food Loss and Waste

4. Shift to Healthier Diets

Adapted from Foley et al (2011) & SDSN TG7 Report



1. Improve Productivity
Sustainable Agriculture means Sustainable Intensification through
• Transformative changes to limit conversion of forest, wetlands or grasslands to 

agriculture, and reduce environmental impact
• More efficient use of resources (land, labor, nutrients, water, and energy)
• Conservation and effective deployment of biodiversity & genetic resources
• Reducing the yield gap & raising the yield potential
• Climate smart production systems & landscapes
Godfray et al (2010), Tillman et al (2011), Foley et al (2011), FAO (2013), SDSN (2013)

Increasing productivity also increases incomes and reduces the cost of food to 
consumers (Engine of Growth). Timmer (1988, 2009), Tomich et al (1995), World Bank (2008)

Sustainable Intensification principles should apply to all scales of farming, not only 
smallholders. Different pathways; no “one size fits all” solution. SDSN (2013)



2. Improve Distribution and Access
Ending Hunger and Improving Nutrition for All means

Improved Distribution and Access to Safe and Nutritious Food

• Improving market infrastructure: storage, transport & IT World Bank (2008)

• Social safety nets for the poor and disadvantaged Ruel et al (2013)

• Empowerment of women Ruel et al (2013)

• Pro-poor trade policies & international cooperation FAO (2006, 2011), OECD (2010)

• Complementary urban and non-farm development and employment
Timmer (1988), Tomich et al (1995), Haggblade et al (2007)



3. Reduce Food Loss and Waste
Reducing losses and waste along the Food Value Chain is 
highly contextual

• Reduce post-harvest and processing losses through 
technology, infrastructure, information, and policies

• Reduce retail and consumer waste through education, 
advocacy, and policies

IME-UK (2013), FAO (2013), USDA-ERS (2014)

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=-oPp6JDoVrDUMM&tbnid=VigHFZdvW5yczM:&ved=0CAUQjRw&url=http://www.ecomena.org/food-waste-disposal/&ei=uJJ-UdibGsfV0gHVtIC4Cw&bvm=bv.45645796,d.dmQ&psig=AFQjCNHJzvprg8aTbb2YWS4ND_G1rILTtw&ust=1367335986983112


Economically Recoverable Waste



4. Shift to Healthier Diets
Also highly contextual…

The Double Burden of Under- and Over-Nutrition Black et al (2013)

For producers, promote diversification and nutrition-sensitive 
agriculture 

For consumers, promote dietary diversification and balanced 
nutrition; discourage overconsumption; improve food safety

through education, advocacy, policies and research
Ruel et al (2013), Meeker and Haddad (2013), SDSN (2013)

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=mNEdPbdzIzQQqM&tbnid=dmKEnBgzgzho9M:&ved=0CAUQjRw&url=http://www.smh.com.au/federal-politics/political-opinion/the-muchabused-chicken-is-pecking-back-20100217-ociz.html&ei=fe1kU8CWM5TNsQT984LQCQ&bvm=bv.65788261,d.aWc&psig=AFQjCNFwUZUmpwoeg529DqbvGK0RbVzMsg&ust=1399209721171557


Nourishing 9.5 to 13.3 billion people by 2100

Towards a Sustainable Global Food System

1. Improve Productivity

2. Improve Distribution and Access

3. Reduce Food Loss and Waste

4. Shift to Healthier Diets

Adapted from Foley et al (2011) & SDSN TG7 Report





―Solemn Commitments are Not Enough.‖




