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Hello, my name is Evan Fraser 
and I work at the University of Guelph

in Ontario Canada. 

CHANGING LIVES

IMPROVING LIFE
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climate change, population growth, and high energy prices   

As anyone who has followed this video series knows,

mean that many experts worry farmers will struggle over 
the next generation to produce enough food for everyone.
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This video looks at how policy can make 
farming more sustainable and help us 
overcome this problem.    

Inefficient irrigation means that we squander vast amounts 
of precious water, while many farmers apply more fertilizers 
than plants can use.  

These excess nutrients runoff fields and pollute rivers 
and lakes.

For instance, huge amounts of 
data show that the modern food 
system is extremely wasteful. 
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What's worse, Westerners waste between 30 and 50% of 
the food that we buy. 

Surely if we simply cleaned up our act, we wouldn't have to 
worry so much about the future of our food system, right?



Economists give us a way to think about this problem by 
talking about “negative externalities”.  

Negative externalities are costs of producing food that 
the market doesn't account for. 
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Similarly, if a farmer pollutes a river, and the price of 
the food from that farm doesn't include the price of 
cleaning up the river, then the cost of pollution is 
another negative externality.    

For instance, if a farmer doesn't pay for the water he 
or she uses, then the value of the water would be 
“external” to the price the consumer pays for the food 
and hence there would be no incentive for the farmer 
to conserve this resource.
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These hidden costs mean farmers who waste resources or 
pollute the environment actually do better economically 
than farmers who steward their land. 

For instance, if farmers don't pay for the water they use, 
then a farmer who uses inefficient irrigation may be able to 
offer consumers cheaper food than a farmer who spends 
her or his money investing in more efficient watering 
systems.



 ... caused £2.3 billion pounds worth of damages in 1996 
alone. 

The British Royal Family was not amused: Prince Charles 
regularly talks about the future of farming where he 
argues that “…we need to include in the bottom line the 
true costs of food production – the true financial costs 
and the true costs to the Earth”.
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In the 1990s, a group of scientists calculated that, in 
the United Kingdom, externalities like

polluted water,
damaged habitat, 

soil
erosionand food poisoning 
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Many argue that because of negative externalities, 
policies are needed to ensure that farmers, processors, 
retailers, and consumers pay the full cost of 
producing our food.  

There are a number of ways of doing this.



One way is to pass laws that make farmers pay for the 
things they use from the environment.  

Mostly, this has been tried in irrigated farming systems 
where countries have experimented with charging farmers 
more for the water they draw from aquifers or wells. 
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For instance, the European Union has policies that pay 
farmers for maintaining wildlife habitat and biodiversity.

This is useful because it creates an incentive for farmers 
to tolerate wildlife that might otherwise simply be seen as 
a pest because they disturb crops. 

Another way is by paying farmers for “ecosystem 
services”, which is a fancy way of saying “the things that 
the environment gives us.”
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A third approach is to tax pollution or waste.  

If policies are enacted that make us bear the full price 
of our food, then it stands to reason that food prices 
will go up. 
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This may be a particularly useful strategy in terms of 
getting consumers in the West who throw out a huge 
amount of the food to become more efficient.  

And if food prices rise it also stands to reason we 
will throw less out, making the whole global food 
system more efficient.
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But while such approaches may sound ideal, there might be 
unintended negative consequences.  In particular, policies 
that force consumers to bear the full cost their food 
might also cause a rise in food insecurity and malnutrition 
for those consumers who could not afford to pay more for 
their food. 

So while it is vitally important for policy makers to 
develop strategies to correct negative externalities, such 
strategies must go hand in hand with other policies to 
protect the poor from the negative effects of price rises. 
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If you are interested in learning more, you might be keen 
to check out my recent book Empires of Food.  

Also, you can find me on YouTube, Facebook and Twitter 
where I regularly post about issues relating to global 
food security. And the website  www.feedingninebillion.com
has annotated scripts along with references and our blog. 

http://www.feedingninebillion.com
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 This publication by the USDA outlines some of the major ways in which agriculture is inefficient in its water use. This publication also provides 
some suggestions for maximizing the efficiency of irrigation. "Inefficient Use of Irrigation Water." Natural Resources Conservation Service. United 
States Department of Agriculture, Mar. 2012. Web. 
ftp://ftp-fc.sc.egov.usda.gov/AR/drought/water_inefficient_irrigation.pdf 

 Nitrogen is an essential component of our modern food system. This National Geographic article demonstrates our reliance on the element, as well 
as the environmental problems that are arising due to over-application of nitrogen fertilizer on farmland. 
Charles, Dan. "Fertilized World." National Geographic Magazine May 2013:
  http://ngm.nationalgeographic.com/2013/05/fertilized-world/charles-text

 Agriculture can have serious consequences for water systems; some of these threats, and the science behind them, are outlined in this FAO 
document. "Fertilizers as Water Pollutants." Corporate Document Repository. FAO, n.d. Web. 15 July 2013: 
http://www.fao.org/docrep/w2598e/w2598e06.htm 

 Our global food system allows for billions of tonnes of food to be wasted, yet hundreds of millions of people go hungry. This report by the 
Institution of Mechanical Engineers identifies some of the major causes of this waste, as well as suggesting possible solutions to the problem. Global 
Food - Waste Not, Want Not. Rep. Institution of Mechanical Engineers, Jan. 2013. Web. 18 July 2013. http://www.imeche.org/docs/default-
source/reports/Global_Food_Report.pdf?sfvrsn=0 

 For a longer description of externalities refer to: 
GREGORY, D., JOHNSTON, R., PRATT, G., WATTS, M., WHATMORE, S. 2009. Dictionary of Human Geography (5th ed.). West Sussex: Wiley-
Blackwell. Pp 235-6.

 Manure spills from large scale hog operations have been a persistent problem all over the world.  An example of this from around Ontario (where 
I'm from) is in the Chatham-Kent district, where 4 major problems occurred between  2006 and 2013. Spinoff economic and quality of life impacts 
are listed here: HENRY, TOM. (2013) Toxic algae could hit third of W. Lake Erie. The Blade. https://www.toledoblade.com/local/2013/07/03/Toxic-
algae-could-hit-third-of-W-Lake-Erie.html  

 This academic journal article evaluates the impact of UK agriculture on the health of humans and the environment in the state. You can access the 
full text at the link provided below. 
Pretty, J. N. et al. "An Assessment of the Total External Costs of UK Agriculture." Agricultural Systems 65.2 (2000): 113-36. 
http://www.researchgate.net/publication/222549141_An_assessment_of_the_total_external_costs_of_UK_agriculture   

 HRH The Prince of Wales is a well-known advocate for environmental protection, and a strong supporter for the development of a sustainable food 
system. Here, you can read the transcript of a speech he presented at Georgetown University on the subject of sustainable agriculture. 
Mountbatten-Windsor, Charles.
 "A Speech by HRH The Prince of Wales to the Future for Food Conference, Georgetown University, Washington DC." Future for Food Conference. 
Georgetown University, Washington D.C. Prince of Whales. 4 May 2011. https://www.princeofwales.gov.uk/media/speeches/speech-hrh-the-prince-
of-wales-the-future-food-conference-georgetown-university 

 In order to provide for both successful urban growth and a sustainable local food system, the European Union has enacted the a large suite of 
policies to encourage the preservation of the natural world, why still allowing for economic growth in the farming sector. The Common Agricultural 
Policy a Partnership between Europe and Farmers. Luxembourg: Publications Office of the European Union, 2012. European Commision, 2012. 
http://ec.europa.eu/agriculture/cap-overview/2012_en.pdf 
 
  In Canada we can measure food waste as the difference from what we produce, and what we process, distribute and sell. This waste is estimated 
to be more than 27 billion CND or more than 2% of our GDP, more than what Canadians spent in restaurants (2009), slightly below Canadian 
agricultural exports (2007), more than Canadian agricultural imports (2007), and greater than the combined GDP of the world's 32 poorest 
countries (2009). 

For a full discussion see  GOOCH MARTIN, FELFEL ABDEL, MARENICK, NICOLE, 2010. Food Waste in Canada opportunities to increase the 
competitiveness of Canada's agri-food sector, while simultaneously improving the environment. Guelph Ont: Value Chain Management Centre, 
George Morris Centre.
http://vcm-international.com/wp-content/uploads/2013/05/Cut-Waste-Grow-Profit-FINAL-DOCUMENT-Oct-3-121.pdf

 For a broader international discussion of food waste, refer to Segrè Andrea. 2012. Transforming food waste into a resource. Cambridge, UK: Royal 
Society of Chemistry.
http://www.rsc.org/shop/books/2011/9781849732536.asp

Endnotes:

ftp://ftp-fc.sc.egov.usda.gov/AR/drought/water_inefficient_irrigation.pdf
http://ngm.nationalgeographic.com/2013/05/fertilized-world/charles-text
http://www.fao.org/docrep/w2598e/w2598e06.htm
http://www.imeche.org/docs/default-source/reports/Global_Food_Report.pdf?sfvrsn=0
http://www.imeche.org/docs/default-source/reports/Global_Food_Report.pdf?sfvrsn=0
https://www.toledoblade.com/local/2013/07/03/Toxic-algae-could-hit-third-of-W-Lake-Erie.html
https://www.toledoblade.com/local/2013/07/03/Toxic-algae-could-hit-third-of-W-Lake-Erie.html
http://www.researchgate.net/publication/222549141_An_assessment_of_the_total_external_costs_of_UK_agriculture
https://www.princeofwales.gov.uk/media/speeches/speech-hrh-the-prince-of-wales-the-future-food-conference-georgetown-university
https://www.princeofwales.gov.uk/media/speeches/speech-hrh-the-prince-of-wales-the-future-food-conference-georgetown-university
http://ec.europa.eu/agriculture/cap-overview/2012_en.pdf
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