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climate-smart agriculture can affect food security

Is there such a thing as climate-smart agriculture? Definitely. 
According to the Food and Agriculture Organization of the United 
Nations, climate-smart agriculture is an approach that helps 
transform and reorient agricultural systems to ensure food security 
and availability in changing climates. 

How climate-smart should agriculture be? 
Climate smart agricultural practices build food security and protect 
the environment. 

SPARK questions about smart AGRICULTURE

INVESTIGATE FURTHER

How can climate change affect 
the availability of food, locally 
and globally? 

I will use information and 
INVESTIGATE FURTHER 
questions to help me identify 
a project question I want 
to investigate for a smart 
AGRICULTURE project. 

I will identify what I need to 
know more about. 
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FOOD SECURITY IMPACTS OUR ABILITY TO EAT HEALTHY 

For Caroline,

eating healthy

is an accessible 

option.

AVAILABILITY
Caroline lives in a

community where the local 
grocery store offers a 

variety of produce and 
healthy food options. 

There’s also a farmers’ 
market and a community 

garden in her
neighbourhood.

ACCESS
Caroline has a reliable 
income that allows her 

flexibility when it comes to 
grocery shopping. She’s also 

joined a bulk-buying club 
that provides her with 

a regular supply of 
affordable fruits 
and vegetables.

KNOWLEDGE
AND SKILLS

Growing up, Caroline learned 
about nutrition and food 

preparation at home. She knows 
how to read food labels to 

identify foods that are high in 
fat and sugar and how to 

make a healthy meal 
from scratch.

STABILITY
The local businesses in 

Caroline’s community have 
a regular and reliable 
supply of fresh, quality 
food. There are various 

choices and
new foods to try.

AVAILABILITY
Jeremy lives in a 

community where there is 
only one small grocery store 

that’s not in walking distance. 
Deliveries are less frequent, 

meaning there are fewer 
fresh, healthy options 

to choose from. 

ACCESS
Jeremy has a modest 

income. After rent, 
electricity and heat, he 

doesn’t have much room 
left in his monthly budget 

for food. He finds it hard to 
know what to buy to 

make meals.

KNOWLEDGE
AND SKILLS

Growing up, Jeremy’s parents 
worked long hours, didn’t know 
a lot about healthy food choices 

and didn’t eat together. He 
doesn’t feel confident making 

meals so he relies on prepared 
or pre-packaged food 

that is often high in 
fat and salt. 

STABILITY
The store in Jeremy’s 

community doesn’t carry a 
regular supply of fresh, quality 
food. When healthy options are 
available, they’re not fresh or 
appealing. Jeremy works odd 

jobs and irregular hours so 
his budget and the time 

he has to cook 
often vary.

For Jeremy,
eating healthy is
more difficult.

Jeremy lives in
FOOD INSECURITY

Caroline lives in
FOOD SECURITY

What is food security? “Food security 
is the condition in which all people, 
at all times, have physical and 
economic access to sufficient, safe 
and nutritious food to meet their 
dietary needs and food preferences 
for an active and healthy life.” Other 
definitions identify “culturally 
acceptable” as part of the criteria for 
food security. Food and Agriculture Organization (FAO)

Climate change has an impact on food 
security. It can affect:  

 6 The availability of food when 
production levels are decreased 
or resources are depleted, due to 
extreme weather events such as 
drought, excessive heat or rain 
and hail storms  

 6 Access to food due to increases in food prices for consumers, 
or decreases in income for farmers or others who depend on 
agriculture for their livelihood 

 6 Food safety and quality if crops are contaminated or pest or 
disease outbreaks occur because of rainfall intensity or changes 
in temperature 

climate and farming 

Agriculture — and its food chains — are dependent on the climate. 
The term food chain represents the journey that an agricultural 
product takes from the farm to the table. A food chain can 
be focused in local areas or can span across great distances.  
According to Agriculture and Agri-Food Canada, a changing climate 
can impact agriculture in many different contexts. These contexts 
can range from individual plants and animals, right up to entire 
global networks.

Higher than average temperatures can result in longer frost-free 
seasons and increased evaporation and plant transpiration from 
the surface into the atmosphere. Climate change could improve soil 
quality by enhancing carbon sequestration (carbon capture) and 
reducing the emissions of greenhouse gases. 

INVESTIGATE FURTHER

How could climate change 
factors affect food chains and 
ecosystems?  

The Wellness Movement (2018).  What is Food Security — Infographic. 
Department of Social Development, Government of New Brunswick: 
Online. www.wellnessnb.ca/resources/food-security-infographic/

http://www.wellnessnb.ca/resources/food-security-infographic/
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These strategies involve changes to 
land-use, from annual crop  
production to planting perennial 
crops and establishing grazing lands. 

Overall, however, climate change is 
more likely to make it more difficult 
to grow crops and raise animals, and 
ultimately threaten food security. 

The effects of climate change should 
be considered with other factors  
that affect agricultural production, 
such as changes in farming practices 
and technology. Consider the  
following examples: 

 6 Heat waves, which are  
projected to increase under 
climate change, can affect 
livestock. Heat stress affects 
animals both directly and 
indirectly. Warmer summers 
could result in more heat-
wave deaths for livestock. This 
is especially true in poultry 
operations. Other impacts could 
be reduced milk production and 
reduced reproduction in the  
dairy industry. Additionally, 
energy costs can increase with warmer temperatures as more 
energy is used to keep barns cool.

 6 Drought and floods may both threaten pasture and feed. Drought 
reduces the amount of quality forage available for grazing. Some 
areas may experience longer droughts with higher temperatures 
and less precipitation. Animals that rely on grain for feed will be 
affected by changes in the production and quality of crops. 

 6 Earlier starts to spring and the possibility of warmer winters 
may allow some parasites and pathogens that affect livestock to 
survive more easily. 

Agriculture and Agri-Food Canada. Impact of climate change on Canadian agriculture. Government of Canada: 
Online. www.agr.gc.ca/eng/science-and-innovation/agricultural-practices/climate-change-and-agriculture/
future-outlook/impact-of-climate-change-on-canadian-agriculture/?id=1329321987305

INVESTIGATE FURTHER

What types of climate-smart 
practices are most effective?  

Food and Agriculture Organization (2017).  The impact of 
disasters  and crises on agriculture and food security. United 
Nations: Online. www.fao.org/fileadmin/templates/SOFI/2018-l/
src/pdf/fig-30-en.pdf

Percentage share of damage and loss in agriculture due to climate-related 
disasters 

Percentage share of damage and loss by agricultural activity due to climate- 
related disasters 

http://www.agr.gc.ca/eng/science-and-innovation/agricultural-practices/climate-change-and-agriculture/future-outlook/impact-of-climate-change-on-canadian-agriculture/?id=1329321987305
http://www.agr.gc.ca/eng/science-and-innovation/agricultural-practices/climate-change-and-agriculture/future-outlook/impact-of-climate-change-on-canadian-agriculture/?id=1329321987305
http://www.fao.org/fileadmin/templates/SOFI/2018-l/src/pdf/fig-30-en.pdf
http://www.fao.org/fileadmin/templates/SOFI/2018-l/src/pdf/fig-30-en.pdf
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smart farming 

Many farmers in Alberta use smart 
agricultural practices. These practices 
focus on increasing production 
efficiency while decreasing the 
number of animals, lowering emissions 
in crop and livestock farming and 
reducing the need for energy systems 
on farms. Projects, scientific research 
and innovation contribute to the focus 
on smart agriculture. Consider these 
examples.   

 6 A number of collaborative studies 
carried out in Alberta have focused on nitrogen management 
strategies to lower nitrous oxide emissions by increasing the 
efficiency of nitrogen use by crops.

 6 Studies of high-efficiency fertilizers in different prairie scenarios 
and crop types are being conducted with the Universities of 
Alberta, Saskatchewan and Manitoba.

 6 Genetic selection in cattle to lower methane emissions by 
improving feed use efficiency and how feed is digested has 
resulted in cost savings.  

 6 Depending on what they are bred for, modern chickens are 
either “layers” or “broilers.” A broiler chicken is the term 
used to describe a chicken raised for meat. Layers are 
bred, of course, to lay eggs, and can lay more than 250 eggs 
per year, while their ancestors laid about two dozen eggs 
annually. The current population in Alberta is over 4 million 
people. Without genetic improvement, about 30 million 
birds would be needed to fill the current demand for eggs. 

 6 Increased environmental sustainability within the egg 
industry is a result of several factors. One factor involves 
changing feed composition, which is an important 
contributor to reducing the carbon footprint. A carbon 
footprint is the total greenhouse gas (GHG) emissions 
that are caused — directly or indirectly — by an individual, 
organization or product. Improved animal health and higher 
productivity in pullet and egg production has also resulted 
from genetic improvements. A pullet is a young hen, usually 
under a year old. 

Alberta Agriculture and Forestry (2018). Climate Smart Agriculture 
in Alberta. Alberta Government: Online. www1.agric.gov.
ab.ca/$Department/deptdocs.nsf/all/cl9706/$FILE/CSA-Intro-
July-4-2018.pdf

https://www1.agric.gov.ab.ca/$Department/deptdocs.nsf/all/cl9706/$FILE/CSA-Intro-July-4-2018.pdf
https://www1.agric.gov.ab.ca/$Department/deptdocs.nsf/all/cl9706/$FILE/CSA-Intro-July-4-2018.pdf
https://www1.agric.gov.ab.ca/$Department/deptdocs.nsf/all/cl9706/$FILE/CSA-Intro-July-4-2018.pdf
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INVESTIGATE FURTHER

How do life cycle assessments 
in the dairy, chicken, egg and 
turkey farming industries result 
in smart agricultural practices?   

 6 Layers do not grow big enough or fast enough to be used for 
meat. The same selective breeding process that produced laying 
hens capable of more efficiency has resulted in an increase in 
broiler growth by over 400 percent from 1957 to 2005, with a 50 
percent reduction in the feed required per kg of meat.

 6 The Heritage Chickens program of the Poultry 
Research Centre at the University of Alberta 
provides an exception to the separation between 
layers and broilers. Some of the dual-purpose 
breeds of the past are typically called Heritage 
Hens. Eggs from Heritage Hens help support 
genetic conservation of these rare breeds. 

Genetic diversity to select for hardiness, heat 
tolerance and resistance to disease may all be 
critical in the future, as climate change, feed 
availability and failing food security could lead 
to shortages of current dietary ingredients for 
feeding livestock. Poultry with more genetic 
diversity could prove more adaptable to lower 
quality feed ingredients or water shortages. 

 6 Research into energy efficiency and renewable energy helps 
inform future programs and initiatives to help farmers and 
ranchers lower fuel emissions and energy costs.

 6 Work to identify and improve net greenhouse gas emissions 
from life cycle assessments of Alberta agricultural production 
is ongoing for dairy, beef, chicken, egg, pulse and potato 
production in collaboration with agricultural industry partners. 
For example, a life cycle assessment conducted by the Dairy 
Farmers of Canada found that the carbon footprint, water 
consumption and land use of Canadian milk production 
decreased by 7.3 percent, 5.6 percent and 10.9 percent, 
respectively, between 2011 and 2016.

A life cycle assessment considers the resources, energy 
requirements and emissions related to the production and use of 
on-farm inputs (e.g., fertilizers, electricity, barn infrastructure), 
feed production, on-farm activities (e.g., growing crops, storing 
manure, barn cleaning), and transport activities (e.g., picking up, 
transporting, shipping tools). 
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