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Purpose

• enumerate and examine evidence of climate change within Canada

• discuss how Canada’s agri-food system is or might be impacted upon

• provide some insights and examples as to how the private and public 
institutions are responding

• consider future exigencies and conceivable scenarios

• explore present and future policy options
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Evidence of climate change

Current Situation

• The number of storm events appear to have increased, as has their intensity 

• The frequency and severity of droughts have increased

• Several of the past ten years have ranked among the warmest on record

• Glaciers and permafrost are in decline, while Arctic waterways are becoming more passable

• Number of “frost free” days and “degree days” have increased, winter kill declining

• Diseases and pests have been surviving recent, more moderate, winters

• Forestry, fisheries and other marine sectors are already showing some signs of impact

Photo Credit: Parks Canada (circa 1898)                    Photo Credit: Dr. Dan McCarthy, Brock University
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Evidence of climate change

Prospects

• With rising incidence and intensity of storms, accelerate coastal erosion and flooding may 
result, affecting coastal communities, infrastructure and industries. 

• Water resources will come under increasing pressure as conditions shift and demands change 
in response to both climatic and non-climatic factors. 

• Impacts on marine fisheries will extend beyond fish species to other sectors like transportation, 
marketing, occupational health and safety. 

• While higher temperatures and longer growing seasons could benefit agriculture and forestry, 
associated increases in disturbances and moisture stress pose concerns. 

• In central Canada, climate-related events, such as extreme weather, heat waves and smog 
episodes look likely to result in ecological changes, support the spread of vector-borne 
diseases, posing health risks to plants, animals and humans.

• The frequency and severity of fires and pest infestations look likely to rise if strategies for 
mitigation are not embraced.

Source: Natural Resources Canada
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Current and prospective impacts

• Climate change has and will impact upon all economic sectors, eco-systems, 
infrastructure, and plant, animal and human health.

• For the agri-food sector there will be a series of impacts, but their incidence 
and magnitude depend on current policy choices.  

• Therefore, future paths and outcomes will be affected by the actions we 
take or fail to take now.  Consequently, national and international efforts 
have often focussed on a range of possible outcomes or exigencies.

The future is not some place we are going to, but is 
one we are helping to create.  The paths to it are 
not found but made, and this activity of making 
them changes both the maker and the destination.

- John Schaar
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Current and prospective impacts

Health Impacts
Weather-related Mortality
Infectious Diseases
Air Quality-Respiratory Illnesses

Agriculture Impacts
Crop yields, Livestock performance
Input requirements, Irrigation demands

Water Resource Impacts
Changes in water supply
Water quality
Increased competition for water

Impacts on Coastal Areas
Erosion of beaches
Inundate coastal lands
Costs to defend coastal communities

Forest Impacts
Change in forest composition
Shift geographic range of forests
Forest Health and Productivity

Species and Natural Areas
Shift in ecological zones
Loss of habitat and species
Spread of invasive species

Impacts are multi-dimensional 

Climate Changes

Sea Level Rise

Temperature

Precipitation

Source: adapted from the U.S. 
Environmental Protection Agency



7
08-021-dp

Current and prospective impacts

An enumeration of conceivable impacts upon primary agriculture

Source: Agriculture and Agri-Food Canada, Government of Canada
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19601960--90 average 90 average 
annual degree daysannual degree days

2050 scenario 2050 scenario 
annual degree daysannual degree days

Current and prospective impacts

The growing season on the The growing season on the 
Canadian Prairies will be Canadian Prairies will be 

extendedextended

Source: PFRA, Agriculture and Agri-Food Canada

19601960--90 average 90 average 
annual precipitationannual precipitation

2050 scenario 2050 scenario 
annual precipitationannual precipitation

Likewise, average annual Likewise, average annual 
precipitation on the Prairies precipitation on the Prairies 

looks likely to rise.looks likely to rise.
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19601960--90 average 90 average 
Precipitation less Precipitation less 

EvapoEvapo--tranpirationtranpiration

2050 average 2050 average 
Precipitation less Precipitation less 

EvapoEvapo--tranpirationtranpiration

Current and prospective impacts

But the frequency and magnitude of But the frequency and magnitude of water scarcity on the Prairiewater scarcity on the Prairies may rise due to s may rise due to evapotranspirationevapotranspiration

Source: PFRA, Agriculture and Agri-Food Canada
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Different impacts are anticipated for different sectors  

• The Canadian General Circulation Model  
generates a more extreme outcome with annual 
mean temperature increases by 2.0—4.5 degrees 
Celsius from a 1961-1990 average. 

• The British Model generates a more moderate 
outcome with annual mean temperature increases 
of 1.5—3.0 degrees C from a 1961-1990 average.

• Preliminary results indicate that if farmers only 
respond to changes in yield, with no changes in 
prices and technology:

Production of durum would increase as it likes 
the more arid conditions

Production of canola would decrease due to 
the more arid conditions in parts of the Prairies

Preliminary Results of Climate Change Impacts on 
Production Capacity in the Prairies 
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Based on the “a world divided into economic 
regions” IPCC scenario II, with no adaptation

Source: AAFC

Current and prospective impacts



11
08-021-dp

2050 average 2050 average 
Precipitation less Precipitation less 

EvapoEvapo--tranpirationtranpiration

Current and prospective impacts

Source: Ontario Ministry of Natural Resource

Ontario will also experience increases in the frequency and magnOntario will also experience increases in the frequency and magnitude of water scarcity.itude of water scarcity.

Anticipated % Change in Anticipated % Change in 
Summer Precipitation between Summer Precipitation between 

2010 and 20402010 and 2040
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Water scarcity and other water governance issues are of critical concern 
to agriculture and supporting sectors in light of climate change

Current and prospective impacts

Source:  Government of Canada
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Public and Private Responses

Public and private actors employ a range of actions, ranging from 
attempts at mitigation to doing nothing, from adaptation and adjustment 
to efforts at building resilience in the face of  wide-ranging exigencies.

Source: Government of Canada
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Public and Private Responses

• technological developments 

• farm production practices

• farm financial management

• government programs & insurance

Existing and potential responses can be placed into the following categories: 
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Public and Private Responses

Technological developments and Research Emphasis

• new crop varieties 

• water governance innovations

• improving weather and climate information systems

• soil conservation 

• drought tolerant emphasis 

• building “resilience” into agronomic systems 

• resource management innovations to deal with changing temperatures, 
precipitation and other climatic and agronomic conditions

Source: Smit et al



16
08-021-dp

Public and Private Responses

Farm production practices

• crop diversification 

• diversify livestock types, alter production approach

• irrigation, water allocation and management, building in resilience under 
drought conditions

• new approaches to deal with diseases & pests

• land use may be altered to reflect changing growing conditions and 
water scarcity

• Fallow and tillage practices 

Source: Smit et al
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Public and Private Responses

Farm financial management

• extremes will be more frequent and of greater amplitude

• diversify crops grown and crop shares to spread risk

• invest in crop shares and futures trading to reduce risks of income loss 

• diversify sources of household income to mitigate climate related income risks

• participate in business risk management programs to reduce risks of income loss

• adapt or adjust into or out of farming depending on whether climate change has 
beneficial or detrimental agronomic and weather-related impacts

Source: Smit et al
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Public and Private Responses

Programs, Policies and Insurance

• Agricultural policies 

Modify to influence husbandry practices/ risk management related to climate change

Importance of production and market neutrality under new incentive systems

Safety nets which do not limit choice as to crops, enterprises or production technology 
are preferable as they enable rather than preclude adaptation and adjustment

• Resource management programs

Implement programs which positively influence resource (land, water) use and 
management practices

• Inspection regulations and services need to reflect new pests and disease risks

• Income insurance, production insurance

Modify to influence farm level risk management practices.  Encourage private insurance 
which will help deal with climate related risks to production, infrastructure and income
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• Climate change is about managing carbon and nitrogen cycles globally
All nations, industries and citizens need to learn to sustainably manage carbon, nitrogen 
and other sources of greenhouse gases

• Agriculture is based on using energy from the sun for photosynthesis to 
transform carbon & nitrogen into food, fibre and bio-products for the 
consumption of humans and domestic livestock

Agriculture has an important role in GHG cycles, accounting for 1/5th of global 
emissions.  It also can serve as a “sink”, if appropriate incentives are in place. 

The challenge is to learn to profitably recycle rather than extract carbon and nitrogen

• National policies link goals for environmental management and innovation to 
better manage natural resources, based on carbon and nitrogen cycles

Prospects, Exigencies, Future Policy Options

Source: AAFC, R J MacGregor
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Reduce

Remove Replace

Greenhouse gas
emissions

Innovate to replace fossil 
fuel with renewable fuel, 
chemicals and materials

Atmospheric C to store in 
soils and perennial crops 

Agricultural GHG
Management

Adapt
Use science, 
innovation & 
business risk 
management to 
adapt to climate 
change

The The agriagri--food sector can help manage greenhouse gases in several ways...food sector can help manage greenhouse gases in several ways...

Prospects, Exigencies, Future Policy Options

Source: AAFC, R J MacGregor
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Agriculture Emission Sources
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Agriculture’s primary energy source is the sun, not fossil fuels.

…… as agricultureas agriculture’’s biological processes make it different from other energy userss biological processes make it different from other energy users

Prospects, Exigencies, Future Policy Options

Perspective: emissions actually represent the inefficient use ofPerspective: emissions actually represent the inefficient use of resources:resources:

Increasing efficiency can concurrently improve economic performaIncreasing efficiency can concurrently improve economic performance and nce and 
reduce agriculturereduce agriculture’’s environmental footprint. s environmental footprint. ““Dirty FarmingDirty Farming”” is not in the is not in the 
sectorsector’’s or farmerss or farmers’’ collective interests as it affects their bottom line. collective interests as it affects their bottom line. 

So, initiatives which improve nutrient use efficiency in crops oSo, initiatives which improve nutrient use efficiency in crops or the r the 
efficiency of livestock feeding also have positive environmentalefficiency of livestock feeding also have positive environmental impacts.impacts.
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Action Estimated Result(2008-12)

• Current role as a carbon sink 10 Mt/y

• Current programs

AP2000, Greencover, APF & Growing Forward 5.8 Mt/y

• Prospective emissions reductions 1 Mt/y

• Incentives to expand sinks / enviro services 9 Mt/y

TOTAL 24.8 Mt/y

Prospects, Exigencies, Future Policy Options

Source: AAFC, R J MacGregor

So, agriculture has some emissions mitigation or reduction capabSo, agriculture has some emissions mitigation or reduction capabilitiesilities
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Offsets have recently been embraced as a positive incentive mechanism
• The agri-food sector indicated they preferred a market mechanism to suasion, fiat 

and more traditional regulatory and policy instruments

• The “door is open” to developing an offset system that will work for agriculture 
domestically. Kyoto article 3.4 was a key to unlocking this door

• Work is now underway to construct an operational system.

Offsets must be real

- Need to provide sinks or emission reductions that will count and be counted

- IPCC rules will be important

Offsets must be measurable and verifiable

- Science is key. We have a start, but more required

Suasion and good intentions alone have not been adequate. 
To be successful, offsets must make economic sense, as well as 

environmental sense. 

Prospects, Exigencies, Future Policy Options
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In looking forward, it is worthwhile thinking about the pace of In looking forward, it is worthwhile thinking about the pace of change, change, 
vulnerability and the determinants of vulnerability and the determinants of ““resilienceresilience”” and adaptive capacityand adaptive capacity

Prospects, Exigencies, Future Policy Options

Source: Smit et al
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Some thoughts as to things that could be worked on going forward.
• Agriculture & Mitigation. To the extent that agriculture serves as a GHG “sink”, this 

needs to be encouraged, as do other means of mitigating / reducing emissions.

• Water Governance issues will be key going forward.  Advance thinking as to how to 
prioritize and resolve circumstances of competition and conflict is warranted.

• Building Resilience. Develop crops, cropping systems, rotations, management 
approaches that are more resilient in the face of stresses and changing conditions.  

Drought tolerance and diversity will be key. 

Treating soil, water, organic matter, species and hybrids more holistically.

• Harness the Market. It is important to harness market forces and not displace them.
Efforts to internalize externalities in commercial decisions are warranted.

Measures which incorporate “carbon footprints” and “water footprints” into market signals have 
the potential to foster desirable behavior while keeping administrative burden low.  

• Safety Nets need to reflect and respond to the new realities. 

Attempts to “pick winners” are unlikely to be successful. Whole farm approaches will not get in 
the way of moves to “resilience” as they are less likely to retard adjustment to the new 
environment than commodity specific programs. 

Prospects, Exigencies, Future Policy Options
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PerspectivePerspective

• We need to motivate change to develop and promote the 
use of today’s best technology & practices.  This will make 
us more efficient.

• Programs and policies can motivate change.  They also 
need to assist with the adjustments needed to make them 
economically and politically tolerable.

Prospects, Exigencies, Future Policy Options
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Thank you!
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