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CHANGING LIVES

IMPROVING LIFE

Hello, my name is Evan Fraser and I work at 
the University of Guelph in Ontario Canada. 

Mostly, what I do is to try and understand one of the biggest issues 
facing our world over the next 50 years … how can we feed 9 billion 
people?  
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This video series shows that climate change, population growth, and high energy 
prices. . . 
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. . . mean that farmers may struggle to produce enough food for all of humanity 
over the next generation.  
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This video is going to explore how climate change may affect global food security.
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The literature on climate change and global food security is, quite frankly, 
scary. In it, we learned that the world is going to become hotter and dryer in 
some key regions[1] . . . 

and while crops are likely to flourish in areas such as parts of Canada that will 
enjoy longer growing seasons[2], other areas are likely to suffer; such as much 
of Africa, and in some of our most important grain producing regions like the US 
Great Plains and Australia[3].
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But one thing we don’t know all that much about is how farmers are going to 
react to this problem. This is an extremely important aspect of the equation.
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To illustrate this let me tell you a story about my own childhood. My 
grandfather was a farmer close to Niagara Falls in Canada. (And this is a picture 
of me sitting on his lap with my brother Nick and my cousins Dave and Ian in the 
back.)
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One summer when I was about 17 we had a bad drought. The soil became quite dry 
and crumbly and the corn crop started to fall over. But my grandfather didn’t 
despair.
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He had me and another lad spend a very arduous few days dragging irrigation 
pipes all over the farm. 
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We also eased our way between the growing plants, held each one up in turn, 
and then, with our feet, buttressed each plant with a small pile of soil. 



© Evan Fraser, feedingninebillion.com, University of Guelph,  2014

As a result of these adaptations, when I return to the farm to harvest the corn, 
I was impressed that the yield seemed fine.



© Evan Fraser, feedingninebillion.com, University of Guelph,  2014

About 10 years later, my grandfather was in his late 80s, and another drought 
hit. But by then, my grandfather was too old to farm, and I was living in the 
city. So the labour wasn’t available to adapt to the drought and the corn crop 
was ruined.
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This story is important because it illustrates how the same farm with the same 
crop and experiencing the same weather-related problem can produce very 
different effects.
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Climate modellers use math, chemistry and physics to predict the effect of 
climate change on global food security[4]. 
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In essence they have complicated equations that estimate how crop yields may 
change as temperature and precipitation changes.
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One modelling exercise that I was involved in tried to estimate the effect of 
climate change on China’s winter wheat crop.[5] 

C
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In this study we were able to demonstrate that if farmers did nothing to 
adapt then the effect of climate change on wheat could be catastrophic. [6]



© Evan Fraser, feedingninebillion.com, University of Guelph,  2014

But if farmers were like my grandfather in the first drought…that is if they had 
access to the tools they needed in order to adapt to the hotter drier conditions 
of the future then climate change was not projected to have all that significant 
an effect on yield[7].
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But the models also are optimistic in that they show us how and where climate 
change adaptation can be most effective. 

In essence our climate models give us different views of the future[8]. Some of 
these views are very scary.
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What the models don’t tell us is which future we are going to inhabit. 
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That’s because whether we live in a scary future or one where climate change 
is manageable depends on the political, economic, and social decisions that we 
make today[9].



© Evan Fraser, feedingninebillion.com, University of Guelph,  2014

For instance, developing drought tolerant seeds is an extremely useful way of 
adapting to climate change. 
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Developing better weather forecasting tools so that farmers can be prepared 
for climate change is another good strategy[10].
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Building up soil organic matter on farms 
is also crucial.

This is because soil organic 
matter acts like a sponge 
trapping water and keeping it 
for dry periods[11]. 
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And helping farmers develop better and more robust rural economies so 
they have jobs to fall back on if their crops fail is also extremely 
important[12].
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One point needs to be remembered though. Too often in the past, scientists have 
simply developed technologies in their labs without consulting adequately with 
the people who are going to use the technologies[13]. 
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This results in a mismatch between what farmers need and what the scientists 
develop.  
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So, whenever we think about developing new technologies, we have to include 
the farmer, and the farmers’ perspectives, in any discussions.
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If you are interested in learning more about this and other topics on feeding nine 
billion you can check out other videos in this series, 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 and an online discussion forum where you can wait in with your own thoughts 
on anything you’ve just heard. 

http://www.feedingninebillion.com
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[1] The effects of climate change are likely to be very pronounced in regions of the world that already face frequent food shortages. This report by UNEP explains the dryer, warmer conditions that are likely 
to affect the Horn of Africa in the future, and what this will mean for food security in the region.

Food Security in the Horn of Africa: The Implications of a Drier, Hotter and More Crowded Future. Rep. United Nations Environment Program: Global Environmental Alert Service, Nov. 2011. Web. 12 Mar. 
2014. https://na.unep.net/geas/getUNEPPageWithArticleIDScript.php?article_id=72

In addition, the latest Intergovernmental Panel on Climate Change Report has a chapter on food security that explores these issues in detail. See chapter 7 in: http://ipcc-wg2.gov/AR5/report/final-drafts/

[2] This report examines the predicted beneficial effects of climate change on agriculture in Eastern Canada and the Northeastern US. Climate change is predicted to lead to warmer temperatures in this 
region as well as more consistent precipitation, which will allow for a more robust agricultural system as long as climate change adaptation policies are enacted.

Hoffman, Michael P., and Donald L. Smith. Feeding Our Great Cities: Climate Change and Opportunities for Agriculture in Eastern Canada and the Northeastern US. Rep. Cornell University and McGill 
University, Sept. 2011. Web. 12 Mar. 2014. http://cuaes.cornell.edu/loader.cfm?csModule=security/getfile&PageID=1040678.

[3] The era of continuously rising grain production appears to be coming to an end. Warming temperatures are decreasing the productivity of wheat crops, and this article from Scientific American discusses 
the future of grain production in a warming climate.

Biello, David. "Cereal Killer: Climate Change Stunts Growth of Global Crop Yields."Scientific American. Scientific American Inc, 5 May 2011. Web. 12 Mar. 2014. 
http://www.scientificamerican.com/article/climate-change-impacts-staple-crop-yields/.

Of course, there is a huge level of debate in the literature on this topic, and some argue that biotechnology can help keep yields growing.  Here is a briefing note from the seed company Monsanto: 
http://www.monsanto.com/products/documents/biotech-benefits/biotech_crops_yields.pdf

[4] While providing background on how climate models are developed, this article also outlines the predictions of how climate patterns will affect the state of global agriculture and food security towards 
2050.

St. Thomas, Ashley. "Merging Models to Compare Food Security Impacts of Climate Change." IFPRI Blog. International Food Policy Research Institute, 27 Dec. 2013. Web. 12 Mar. 2014. 
<http://www.ifpri.org/blog/merging-models-compare-food-security-impacts-c....

[5] Credit here goes out to Professor Andrew Challinor from the University of Leeds who led this project (and it is Andy’s face that has been drawn into the cartoon).  Andy is a really wonderful modeler who 
is interested in food and climate.  You can see a full list of his publications here: http://www.see.leeds.ac.uk/people/a.challinor

[6] Here are a few more details on this project.  Andrew Challinor worked with a group of us to use climate models to make weather predictions up to the year 2099, and then we studied the impact of 
changing weather on crop yields. In order to better understand the food security of the region, the team also studied current and projected future socioeconomic conditions.

This press release from the University of Leeds, where the research was conducted, summarizes the study and its results.

University of Leeds. School of Earth and Environment. Crop Failures Set to Increase under Climate Change. University of Leeds, 7 Oct. 2010. Web. 14 Mar. 2014. 
http://www.leeds.ac.uk/news/article/1174/crop_failures_set_to_increase_under_climate_change.

[7] In order to understand future food security, we must make predictions of both future climate conditions, and levels of future socio-economic development. This journal article focuses on the case study 
of China discussed in the video – this pdf version is free and publically accessible.

Challinor, Andrew J., Elisabeth S. Simelton, Evan D G Fraser, Debbie Hemming, and Matthew Collins. "Increased Crop Failure Due to Climate Change: Assessing Adaptation Options Using Models and Socio-
economic Data for Wheat in China." Environmental Research Letters 5.3 (2010): n. pag. IOP Science. Web. 14 Mar. 2014. https://feedingninebillion.com/sites/default/files/images/users/mcodyre/... .

Endnotes



[8] There are numerous climate models that provide predictions for our future climate. In this article, Environment Canada outlines how nine climate models work, and what their predictions could mean 
for our future. "Models: Canadian Centre for Climate Modelling and Analysis." Environment Canada. Government of Canada, 14 Jan. 2014. Web. 14 Mar. 2014. <http://www.ec.gc.ca/ccmac-
cccma/default.asp?lang=En&n=4A642EDE-1>.

[9] The state of the future climate is largely dependent on large-scale human actions in the present and into the future. The IPCC has taken this into consideration, and uses climate models in combination 
with “storylines” focusing on economic development, population growth, and the rate of adoption of energy efficient technologies. Four of these scenarios are explained in this article by the IPCC.

 "SRES Emissions Scenarios." Intergovernmental Panel on Climate Change. United Nations, 17 June 2013. Web. 14 Mar. 2014. http://sedac.ciesin.columbia.edu/ddc/sres/. 

[10] In order to make informed decisions about when to plant and harvest their crops with changing climate conditions, smallholder farmers need access to weather forecasts. Projects to provide weather 
stations to smallholder farmers are already in effect throughout the world – in Vietnam, a system has been developed to warn farmers of changing river salinity, allowing them to minimize crop losses. This 
article by IFAD explains the importance of weather forecasting, and provides several examples of successful implementation of weather stations.

Laganda, Gernot. "Climate Services Provide Timely Information to Help Farmers Plan for a Changing Climate." International Fund for Agricultural Development. United Nations, 29 May 2013. Web. 14 Mar. 
2014. http://www.ifad.org/climate/asap/climateservice.htm.

 [11]  Soil organic matter is crucial to successful agriculture, as it provides both a source of nutrients and moisture to crops. This report by IFAD details the importance of healthy soils, and outlines methods 
such as “no-till agriculture” which can improve and preserve soil health.

 Walpole, Matt. Smallholders, Food Security, and the Environment. Rep. United Nations Environment Program, 2013. Web. 22 Feb. 2014. http://www.ifad.org/climate/resources/smallholders_report.pdf.

[12] Using a case study from Ghana, this report by IFAD describes recent economic development programs in rural areas of the country. By emphasizing the importance of providing smallholder farmers 
with access to financial institutions and risk management practices, the Rural Agricultural Finance Program seeks to support and improve sustainable livelihoods of smallholder farmers.

Demirag, Ulaç. Enabling Poor Rural People to Overcome Poverty InGhana. Rep. International Fund for Agricultural Development, July 2013. Web. 14 Mar. 2014. 
http://www.ifad.org/operations/projects/regions/pa/factsheets/gh.pdf.

[13] Through a case study in which researchers worked to improve livestock breeding programs in the developing world, this report by the FAO emphasizes the importance of making agricultural 
technology locally appropriate. This report states, “There is growing evidence that if technological innovation makes sense to farmers then extension services, even enhanced, play a marginal role in 
speeding the process of dissemination”.

 Smith, G. A. Lessons from Field Development of Livestock Projects with Special Reference to Large Ruminant Production. Rep. Food and Agriculture Organization of the United Nations, n.d. Web. 28 Mar. 
2014. http://www.fao.org/docrep/004/t0582e/T0582E23.htm#ref4.
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