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5. Environment, Climate, Food,
and Agriculture
Philip A. Loring

Introduction
There are multiple tight linkages in Canada among climatic
and environmental challenges and rural priorities such as
food, fisheries, and agriculture. Many rural communities
rely on a variety of environmental resources and services
to support local livelihoods, from agriculture to forestry,
fisheries to fresh water. Climate change, which is being felt
across Canada, and perhaps most strongly in the territorial
and provincial North, is expected to increasingly impact
these sectors in a number of ways. In so doing, it will affect
the livelihoods of millions of rural Canadians in naturalresource dependent communities through impacts on
wildlife, growing seasons, weather patterns, and extreme
events to name a few.

Skinner, 2002). Agriculture and ranching can also employ
more regenerative approaches that buffer local climate
against change and store additional carbon in soils (Rhodes,
2017; Sherwood & Uphoff, 2000; White, 2015). Aquaculture
can also have global benefits by providing climate-friendly
protein that takes pressure off wild ocean fisheries—but its
production may still have negative impacts on local aquatic
ecosystems (FAO, 2018). How rural communities can
anticipate these challenges and embrace practices and
solutions that strengthen local economies through food
and agriculture is an important area for research and policy.
This chapter sets out some of the burning issues and
questions that can be answered to support rural actors in
developing more socially resilient and environmentally
sustainable rural futures.

Rural activities also have the potential to either reduce or
amplify these environmental trends. Crop and livestock
production, for example, often have environmental
impacts that can have broader local effects (e.g., nutrient
runoff and eutrophication, loss of wetlands) and globally
(e.g., greenhouse gas emissions) (Lin et al., 2011; Smit &

Rural Canadian food systems are connected to urban and
global systems in multiple ways. These links include: supply
chains, jobs, food security, and the impacts of agriculture
and fisheries on rural ecosystem services, from clean water
to healthy air and a stable climate. Non-environmental
global drivers such as rising demand for products and trade
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disputes are also expected to have both immediate and
long-term impacts for rural Canadians. These are often
intertwined with environmental factors. Meanwhile,
science and technology revolutions within agribusiness and
shifting consumer demands create a context of change and
uncer tainty for rural laborers, municipalities, and
Indigenous peoples. Recent debates over the relative
merits of animal-based livestock and plant-based meat
alternatives highlight the murky and complex nature of
these trends (Fraser, 2017; Kevany, 2018).
The following sections give a brief selection of issues facing
rural Canada through food and agriculture sectors, with a
focus on unknowns—gaps in data and information. The list
is not comprehensive, rather giving examples of the
challenges that rural communities face and their need for
information and other supports to help them be resilient
and make effective and informed decisions. An important
caution is that without concerted consultation and
collaboration with people in specific locales, identifying
data needs is only possible in broad strokes.

Northward Shift of Agriculture
As the climate warms in Canada, there is the possibility of
the northward expansion of agriculture. Agriculture is an
important and growing component of Canada’s economy.
In 2016, the agriculture and agri-food system generated
over $100 billion, or approximately 6.7% of Canada’s total
GDP (Agriculture and Agrifood Canada, 2017). It also
employed roughly 2.3 million people, especially in rural
areas. Canadian agriculture is also growing faster than the
overall economy, growing by 11% from 2012 to 2016
compared to economy-wide growth of 7.8% over the same
period (AAFC, 2017).
The warming of local and regional climatic patterns in
Canada has the potential to increase nutrient availability
and create longer growing seasons. This could lead to
agricultural expansion in the territorial and provincial north
(King et al., 2018; Mäkinen, Kaseva, Virkajärvi, & Kahiluoto,
2017). Along with the development of new, northernadapted growing technologies, these climatic trends could
increase productivity in new and existing arable lands (Li
et al., 2018). Rising values for agricultural land and
increased reliance of rental-tenure systems may contribute
to this pressure (Rotz, Fraser, & Martin, 2019). In the
provincial and territorial North, where food insecurity rates
far outpace those in southern locales, there is the potential
for new food production strategies (Council of Canadian
Academies, 2014), but there are questions around the
feasibility of cropping in cold soils or using contained,
energy-intensive infrastructure.

Other questions remain about the future of Canadian
agriculture, including how specific ecosystems will change
and what communities might emerge as winners and losers
in these shifts. Indigenous control over traditional territory,
food sovereignty, and dependence on new technology and
fuel are also unknowns. This raises questions over issues
such as whether First Nations will be empowered to take
control over changes in land use occurring on their
traditional territories (Wesche & Armitage, 2014). Finally,
there is also the likelihood of trade-offs from further
agricultural expansion with other environmental outcomes,
such as conservation of prairie wetlands and other
important landscapes. More research is necessary to
understand these trends and whether conflicts among
stakeholders vying for different outcomes (e.g., wetland
conservation, increased food production), can be resolved
with win-win solutions (Breen, Loring, & Baulch, 2018).

Fisheries and Aquaculture
Rural communities across Canada are tightly connected to
fisheries through jobs, food security, and traditional
foodways. The fishing industry is comprised mainly of
three economic activities: commercial fishing (harvesting),
aquaculture (fish farming), and fish processing. According
to Fisheries and Oceans Canada, in 2016 (the most recent
year for which data is available), commercial landings were
valued at $3.4 billion (DFO, 2016). Aquaculture represents
about a third of this total and about 20% of total seafood
production (DFO, 2016). The value of aquaculture
production in particular has increased by 219% since 2003,
from $591 million to $1.3 billion in 2016 (DFO). Much of
this growth involves salmon and shellfish, making Canada
now the fourth-largest producer of farmed salmon in the
world.
According to DFO, aquaculture jobs are primarily located
in smaller coastal and rural communities. Canada’s farmed
salmon industry provides more than 10,000 jobs alone, the
majority of which are in coastal areas of British Columbia
and New Brunswick (DFO). It is also estimated that the
aquaculture industry generates roughly half a billion dollars
in labour income (DFO, 2013). While this industry’s jobs and
economic value are well known at a national scale, more
precise data at the community level is sparse, making the
real or potential impacts on rural economies currently
impossible to evaluate.
Hatcheries, ocean aquaculture, and inland aquaculture are
all poised to grow significantly in Canada, especially given
the global increase in demand for seafood and the fact that
all recent growth in global seafood production has been
from aquaculture (FAO, 2018). However, there are many
Continued on page 38
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Case Study: ConnectON
Marilyn Bidgood, Janet Horner, and Tayler Black
Many municipalities have no idea how to measure the impact of agriculture on their local economy. Farms are
individual businesses located outside urban areas that use businesses and services located in both rural and urban
areas. The Golden Horseshoe Food and Farming Alliance (GHFFA) is a unique partnership between the Toronto
Region Conservation Authority, the Friends of the Greenbelt, the Ontario Ministry of Agriculture, Food, and Rural
Affairs (OMAFRA), the regional municipalities and Federations of Agriculture in Niagara, Peel, Halton, York, and
Durham, and the cities of Hamilton and Toronto. In 2014, the GHFFA identified a significant gap in data for local
and regional agri-food value chains. Further, in 2016 the Economic Development Council of Ontario (EDCO)
identified a similar gap within the manufacturing value-chain.
Municipal economic development staff and planners use a variety of data sources when supporting their local
businesses and planning for development. However, they are often missing important data about the larger value
chain in which local economic activity takes place. There is also a lack of consistent methods for data collection
that allows local economic developers to select, sort, map, and analyze assets. In Ontario, a regional approach
to viewing and using data was unavailable. Asset mapping was recognized as an important tool to build a robust
regional database for identifying opportunities and supporting growth through evidence-based decision-making.
As a result, the ConnectON Asset Mapping Program was developed by municipal staff in the Golden Horseshoe.
ConnectON is a tool created to address these gaps and support municipal and regional economic development.
Municipalities have the ability to upload, update, select, filter, sort, and map their own agri-food and manufacturing
business asset data. Through data-sharing agreements, data can be viewed from the broader regional areas.
Using one or many NAICS codes, searches can easily identify asset information and location, as well as geographical
Continued on page 38
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relations and value chains. The majority of this data comes from three main sources: municipal data provided by
users, farm data provided by OMAFRA, and open data sources. Data quality is imperative to building and
maintaining the information within the system.
ConnectON is the result of the collaboration and common goals and interests among over 40 municipalities,
economic development organizations, OMAFRA, and steering committees comprised of municipal staff as well
as a data consultant. Building on a successful GHFFA pilot project, and with support from OMAFRA and Ontario
East Economic Development Commission (OEEDC), the project extended geographically to include the Golden
and Greater Golden Horseshoe and Eastern Ontario. In 2016, EDCO focused on a manufacturing value chain asset
mapping initiative to support the sector. This asset mapping work also aimed to encourage investment in
manufacturing opportunities, thereby resulting in increased employment and prosperity in the province. With
the support of Rural Economic Development (RED) funding in 2018, the agri-food and manufacturing asset
mapping tools were merged as ConnectON, with common processes and a data management platform.
When a municipality wishes to sign on to ConnectON, they are invited to contribute business information based
on currently available resources, including but not limited to business directories, information from employment
surveys, and business retention and expansion surveys. The intent is to include assets across the entire value
chain, as defined by each sector. Municipal staff input data into a common Excel spreadsheet template. Standards
for data input have been developed based on Canadian NAICS codes. Through data-sharing agreements, municipal
staff and project partners have password access to their data, regional data, and data provided through partnerships.
The result is a regional database accompanied by mapping capabilities and comparative analysis.
ConnectON partners report using this asset mapping tool to support a variety of initiatives including: strategic
planning, business expansion and retention, capital improvement projects, value chain analysis, strengthening
business to business relations, investment attraction, broadband and mobile services, identifying trends and
emerging opportunities, providing intelligence to decision-makers, awareness, food charter projects, emergency
response planning, and marketing and communications.
Government departments and organizations have the opportunity to be data providers and support further
geographic and sector growth of the ConnectON project. One can add other sectors such as tourism, IT, forestry,
or other related economic activities. As new partners add their data to this collective resource, all participants
will have access to a dynamic, growing, and comprehensive local and regional view of business assets.

See also:
Golden Horseshoe Food and Farming Alliance: http://www.foodandfarming.ca
ConnectON: https://www.connecton.ca
unknowns at the ecosystem and community level about
what these opportunities mean. For example, in ocean and
river-based production systems there are many concerns
regarding the interactions of aquaculture with wild fish
stocks (FAO, 2018). It is easy to overlook that not all
interactions among aquaculture and wild species are
negative (Ben-Horin et al., 2018). There are also major gaps
in our understanding of the possible roles that hatcheries
and aquaculture could play in rural communit y
development. In self-contained lake-based systems, can
environmental impacts be managed such that communities
could develop an important source of protein for local food
systems and local markets? The same climatic changes that
are opening new agricultural frontiers in the North could
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also create new opportunities for the development of
lake-based aquaculture by First Nations and others. Much
more information is needed on the downscale impacts of
climate change on freshwater availability, quality, and lake
ecosystems before communities have the necessary
information to consider such options. That being said,
many communities will likely start considering small-scale
aquaculture as a community development option as global
demand for protein continues to expand. Policy-makers
would be wise to direct attention to supporting these
exploratory initiatives with an eye towards filling data gaps
while safeguarding environmental sustainability.
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Impact of Big Data on Rural Farmers
For the last few decades, Canadian agriculture has followed
similar trends to US farms regarding increased
consolidation of landholdings, increases in farm size,
adoption of larger and more sophisticated equipment, and
reductions in crop biodiversity. Large-scale agriculture is
also now undergoing a technological retrofit, with new
devices and machines such as drones, smart tractors, and
robotic milkers appearing in farms across the country
(Weersink, Fraser, Pannell, Duncan, & Rotz, 2018). The
rationale behind these trends is that digital technology can
help improve environmental outcomes and bolster
livelihoods by promoting data-driven decision-making at
the farm level. Drones and GPS-enabled tractors and
seeders, for example, can draw from large datasets about
climate conditions and past crop performance, while
collecting multiple environmental data points that could
be shared with neighboring farms, planners, and regulators.
However, there are also a growing range of social concerns
regarding these new technologies. Who will benefit, and
who will be left behind, either by choice or because of
existing power imbalances in the agricultural sector
(Carbonell, 2016)? What are the educational concerns
related to bringing people up to speed on new technologies?
Are there privacy concerns? Will land-holder rights be
impacted (Bronson, 2018)? What will be the impacts on
labour of further expansion of modern technology in food
production (Bronson & Knezevic, 2016)?

Summary and Recommendations
These issues are just a sample of the various challenges and
trends facing agriculture and food security in rural Canada.
They intersect in important ways with other issues not
addressed here, such as climate change impacts on country
food (Loring & Gerlach, 2015), changing land ownership
patterns--particularly as it relates to agriculture (Rotz et
al., 2019), migration driven by food insecurity and
environmental change (Black et al., 2011), and water
security (Wheater & Gober, 2013). Rural communities are
often vulnerable due to their dependence on urban markets
and services (Gerlach, Loring, Turner, & Atkinson, 2011).
Food systems, however, represent an important venue
through which people can build greater resilience and
self-reliance in rural communities and rural-urban linkages.

Policy Recommendations
We offer the following recommendations to provincial/
territorial and federal policy-makers tasked with managing
environmental outcomes and the food and agriculture
sectors:
• Support the creation of high-quality, locally-scaled
climatic and environmental change scenarios for the
purposes of municipal and Indigenous adaptation
planning.
• Support exploratory initiatives in environment- and

•
•
•
•
•

climate-friendly food production innovations, such as
small-scale communit y-led aquaculture and
regenerative agriculture.
Support not just the activities of, but also partnerships
with, researchers to evaluate outcomes over small and
large spatial and temporal scales.
Work with Indigenous peoples to identify data and
data-management needs to support food and land
sovereignty.
Create opportunities for actors in agrifood sectors to
upskill on emerging technologies.
Commission researchers to explore the social and
environmental impacts of new food production
technologies.
Create incentives for land-owners and managers to
adopt best management practices (e.g., payments for
ecosystem services) that mitigate against climate
change and support the many valued services provided
to society by Canada’s diverse working landscapes.
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