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A Sustainable Future Requires a Sustainable Food System 

Current food systems: 
• Overly dependent on oil;
• Diminishing supplies fresh water;
• Global warming;
• Loss of local capacity
• Agriculture not financially viable. 

Food system localization: 
• Growing interest in localization as a 

solution;
• Little information about how or to 

what degree it can address concerns.
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Project Goals:

• Bring accurate information to the 
discourse and debate around local 
food systems.

• Bring environment, economy, and 
food self-reliance into the same 
discussion. 



Project Objectives

1. Develop a method for assessing the potential of regionalized food systems. 

2. Apply this methods to the Southwest BC Bioregion to provide data-driven 
information about:

• The potential to increase SWBC food production for local markets

• Whether and to what extent doing so could improve food self-reliance, benefit 
the economy, and create jobs

• The environmental impacts of food production in SWBC and strategies to reduce 
them
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Bioregions

Areas that share similar topography, plant and animal life, and human culture. 
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Food System Modeling

Two Models:

1. Optimization model:
Agricultural land use and associated food self-
reliance and environmental impact.

2. Input-Output model:
Impact of SWBC food system on BC’s economy

Models are exploratory, not predictive.
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Developed 
by ISFS

Developed 
by BC Stats



Scenarios Modeled
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1. Our Current Baseline

2. Business as Usual Food Production 

3. Increase Food Self-Reliance 

4. Mitigate Environmental Impacts from Ag

5. Expand Ag Land in Production

Year 2011

Year 2050

Dozens of scenarios modeled; five reveal the story:



14 Indicators Measured in Each Scenario
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Food Self-Reliance:

Portion of population’s food need that could be satisfied 
with food produced locally. 

Diet follows Canada’s Food Guide and Canadian food 
preferences (124 fresh and minimally processed foods). 

Selected based on stakeholder input, expert opinion, and data availability.



INDICATORS - 13

Ecological Footprint:

Global area required to meet 
population’s food need and absorb 
associated carbon emissions. 

Greenhouse Gas Emissions:

Quantity of GHGs produced from 
food production within SWBC. 



INDICATORS - 14

Carbon Stocks:

Amount of CO2e stored in 
aboveground woody parts 
of trees and shrubs on 
agricultural land.



INDICATORS - 15

Wildlife Habitat Capacity:

Value of agricultural land as habitat 
for regional species. 

Habitat Connectivity:

Distance wildlife can travel via non-
production perennial vegetation 
through the agricultural landscape.



INDICATORS - 16

Nutrient Surplus (Nitrogen and Phosphorous):

Quantity of N & P in livestock manure in SWBC relative 
to the quantity needed for crop production in SWBC. 



INDICATORS - 17

Food Production:

Commodity weight of food produced in SWBC.

Food Imports:

Commodity weight and monetary value of food imported 
to meet food need not satisfied by local production. 

Total Employment:

Number of full time equivalent jobs in the food sector. 
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Total Output: 
Monetary value of raw and processed 
food produced in SWBC and goods and 
services from all industries associated 
with food production in SWBC.

Total Gross Domestic Product: 
Unduplicated monetary value gained for 
all goods and services associated with 
primary agriculture, food processing, 
and other related industries. 



INDICATORS - 19

Total Employment Income: 
Gross income earned by employees in 
primary agriculture, food processing, 
and other related industries.

Total Tax Revenue: 
Value of federal, provincial, and 
municipal tax revenue collected from 
individuals and businesses involved in 
the SWBC food system. 



Important Assumptions

Data

• Used best secondary sources available

• Many data gaps identified

Population 

• 2011 population: 2.7 million (BC Stats)

• 2050 population: 4.3 million
(Projected a 58% increase based on BC Stats projection to 2040)
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Assumptions - Agricultural Land 

• Availability: ALR and crown grazing land 

• Current use: Matched spatial land availability & quality data to non-
spatial Census land use data 

• Quality: BC Land Capability for agriculture
Class 1-4 (any crop), Class 5-6 (pasture only)
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Assumptions –

Food Consumption & 
Self-Reliance

• Assumed food produced in 
SWBC first consumed in 
SWBC; surplus exported

• Accounted for seasonality of 
production

• Source of livestock feed 
greatly impacts outcome
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Expertise – Multidisciplinary Team

• Agriculture

• Food self-reliance, diet

• Greenhouse gases, Ecological Footprint

• Nutrient balance

• Economics

• Habitat 

• Carbon stocks

Other Publications
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Results by Scenario
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1. Current Baseline

2. Business as Usual Food Production 

3. Increase Food Self-Reliance 

4. Mitigate Environmental Impacts from Ag

5. Expand Ag Land in Production

Year 2011

Year 2050



Scenario: 
2011 Baseline
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Year: 2011
Population: 2.7 million
Arable Land: 165,000 ha
Land in Production: 101,000 ha

Context:
• Prime agricultural land in close proximity to urban, peri-urban areas

• Major centre for dairy, eggs, poultry, and horticultural crops 
(cranberries, blueberries, greenhouse vegetables and potatoes)

• Much of the agricultural land protected by ALR
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BAU - 33

Year: 2050
Population: 4.3 million
Arable Land: 165,000 ha
Land modelled: 101,000 ha
Allocated to production: 101,000 ha

Scenario: 
Business as Usual Food Production 

Context:

• No change in mix & quantity of crop and livestock products produced

• No change in land modeled

• No change in farming practices

• Increased population (~60%) and food need
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BAU - 35

40% 
to 

28%
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2.6 to 
4.2 

Million gha
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0.8 
Million t
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5.3 
million t

37 
/100

133
m



BAU - 39

16 
kg/ha

14 
kg/ha
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1.1
Million 
tonnes

1.8 to 
3.2

Million 
tonnes
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16,580 
to 

16,879
FTE
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$1.2 
to 

$1.3 
Billion

$0.8 
to 

$0.9 
Billion

$0.2 
to 

$0.2 
Billion

$3.5 
to 

$3.6
Billion
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Year: 2050
Population: 4.3 million
Arable Land: 165,000 ha
Land modelled: 101,000 ha
Allocated to production: 87,000 ha

Scenario: 
Increase Food Self-Reliance

Context:

• No increase in land modelled

• No change in farming practices

• Increased population (60%) and food need

• Crop and livestock production reallocated to meet more of Southwest 
BC’s food need
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40% 
to 56%
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2.6 to 
4.2 

Million gha
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0.8 to 
1.2

Million t
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5.3 
million t

37 to 
36 
/100

133
m
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16 to 
77

kg/ha

14 to 
44

kg/ha



INCREASE - 50

1.1 to 
2.0

Million 
tonnes

1.8 to 
2.2

Million 
tonnes
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16,580 
to 

25,323
FTE
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$1.2 
to 

$1.9 
Billion

$0.8 
to 

$1.3 
Billion

$0.2 
to 

$0.4 
Billion

$3.5 
to 

$5.4
Billion



MITIGATE - 53

Year: 2050
Population: 4.3 million
Arable Land: 165,000 ha
Land modelled: 101,000 ha
Allocated to production: 79,000 
ha

Scenario: 
Mitigate Environmental Impacts

Context:

• No increase in land modelled 

• No change in farming practices

• Increased population (60%) and food need

• Crop and livestock production reallocated to meet more of Southwest 
BC’s food need

• Nitrogen balance and habitat enhancements implemented



MITIGATE - 54

Habitat Enhancements: 

Models the impact of planting

• riparian buffers (vegetation) 
along all waterways on farmland, 
and

• hedgerows (woody vegetation) 
along the boundaries of all farm 
parcels
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Nitrogen Balance:

Models the impact of matching livestock and crop 
production at levels such that the level of nitrogen 
produced (in manure) does not exceed the quantity 
required for crop nutrition requirements. 

Sub-regional concentration of manure a confounding issue. 
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40% 
to 49%



MITIGATE - 57

2.6 to 4.2 
Million gha



MITIGATE - 58

0.8 to 1.0
Million t



MITIGATE - 59

5.3 to 
6.1

million t

37 to 
39 
/100

133m 
to 

301m



MITIGATE - 60

16 to 
0

kg/ha

14 to 
5

kg/ha



MITIGATE - 61

1.1 to 
1.6

Million 
tonnes

1.8 to 
2.5

Million 
tonnes



MITIGATE - 62

16,580 
to 

20,973
FTE



MITIGATE - 63

$1.2 
to 

$1.6 
Billion

$0.8 
to 

$1.1 
Billion

$0.2 
to 

$0.3 
Billion

$3.5 
to 

$4.4
Billion



EXPAND - 64

Year: 2050
Population: 4.3 million
Arable Land: 165,000 ha
Land modelled: 165,000 ha
Allocated to production: 125,000 ha

Scenario: 
Expand Land in Production

Context:

• No change in farming practices

• Increased population (60%) and food need

• Crop and livestock production reallocated to meet more of Southwest 
BC’s food need

• Nitrogen balance and habitat enhancements maintained

• Area in production expanded
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40% 
to 57%



EXPAND - 66

2.6 to 
4.1 

Million gha



EXPAND - 67

0.8 to 
1.2

Million t



EXPAND - 68

5.3 to 
2.3 

million t

37 to 
23
/100

133m 
to 

293m
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16 to 
0

kg/ha

14 to 
6

kg/ha



EXPAND - 70

1.1 to 
2.1

Million 
tonnes

1.8 to 
2.1

Million 
tonnes



EXPAND - 71

16,580 
to 

30,670
FTE



EXPAND - 72

$1.2 
to 

$2.4 
Billion

$0.8 
to 

$1.6
Billion

$0.2 
to 

$0.5 
Billion

$3.5 
to 

$6.7
Billion
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Indicator Recommendations: 
How to Advance Each for the Better
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Food Self-Reliance:

Increase even with population growth by prioritizing 
production of crops needed in the local.

Ecological Footprint:

Regionalizing by increasing self-reliance will not 
reduce EF. 

Diet change necessary. 
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RECOMMENDATIONS - 77

Greenhouse Gas Emissions:

• Increasing food self-reliance causes increase in locally 
emitted GHGs.

• Opportunity to reduce through changing diet and farm 
practices.
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Carbon Stocks:

Maintain existing stands or mitigate 
loss by:

• Increasing soil organic matter

• Planting habitat enhancements

• Maintaining existing vegetation 
along parcel boundaries
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Wildlife Habitat Capacity and 
Habitat Connectivity:

Plant extensive perennial 
hedgerows and riparian buffers to 
offset trade-off of habitat loss from 
increased food production and 
expanded land in production. 
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Nutrient Surplus (Nitrogen and Phosphorous):

• Increase crop and livestock production at levels that 
achieve a nutrient balance. 

• Ensure distribution of livestock throughout the 
region and appropriate manure handling. 

• Link crop fertility needs to manure sources.



RECOMMENDATIONS - 81

Economic Impacts:

• Economic contribution of the Southwest BC food 
system to the provincial economy can be increased by:

• Increasing food production in accordance with local 
food need 

• Increasing food processing capacity 

• Processing sector is key to stimulating the regional 
food system economy.



Our Food System, Our Choice to Make

• Given how and what we eat, our land availability, the seasonality of production, and 
our population, we will never achieve 100% self-reliance in Southwest BC and our 
dependence on imported livestock feed is clear. 

• By changing what we produce and/or increasing the area farmed, we can 
substantially improve self-reliance over 2011 levels – even with population growth. 

• In doing so we can substantially contribute to the economy of Southwest BC and the 
province overall, and more so than would occur by only increasing food exports. 

• There are trade-offs: increases in self-reliance and economic impact worsen our 
environmental impacts unless mitigation measures are taken and diets change. 
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Thank You

Full Report and Research Briefs online
kpu.ca/isfs/southwestbcproject


