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Abstract 

Disruptions to global food supply chains due to infectious disease pandemics or any other 

cause (e.g., extreme climate events) may have detrimental impacts on both local food security 

and local economic development. The current pandemic, for example, has dramatically shifted 

food procurement practices in the Region of Waterloo and beyond, and hundreds of food service 

workers have lost their jobs. Questions about how the pandemic will affect longer-term food 

security remain unanswered. Recent events suggest that local food supply systems should 

increasingly be able to meet the nutritional needs of the local population. As early as 2005, 

Region of Waterloo published reports on food flows in the Region, and in 2013 Regional 

Council endorsed a Food Charter, indicating that local food supply and demand are considered 

important components of life in Waterloo Region. We argue that the Region should build 

supportive infrastructure around the local food system and present several options for doing so. 

The foundation of a resilient local food system is enough arable land on which to produce food 

for the community. Our discussion paper therefore argues that continuing to focus residential 

growth in urban areas of the Region (rather than Greenfield developments) will help to preserve 

agricultural land to help Waterloo Region residents withstand future infectious disease, climate, 

or other emergencies that may significantly disrupt longer food supply chains. 
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Introduction 
  

         The world is urbanizing more rapidly than ever before, with important implications for 

food systems [1]. Food systems are the processes of our food cycle, including food production, 

processing, distribution, consumption, and waste. In terms of food and human health, poor 

quality diets are a leading global cause of death [2], making the urbanization-food systems-health 

links important for both research and policy interventions. Food systems are also integral to our 

economy: every year, the agriculture and agribusiness industry in Canada contributes over $100 

billion to the Gross Domestic Product (GDP) and employs 2.3 million Canadians [3]. Finally, the 

way food is produced and processed has major implications for climate change. Globally, food 

systems contribute up to 29% of human-produced greenhouse gas emissions [4], and in Canada, 

the federal government estimates that 10% of Canada’s greenhouse gas emissions are from crop 

and livestock production (excluding emissions related to fossil fuel use and production of 

fertilizer) [5]. 

The COVID-19 pandemic has highlighted vulnerabilities in our global food supply chain, 

causing many communities to reflect on how local food systems increase local nutritional, 

climatic, and economic resilience.  

  

Global food systems have significant impacts on community health, the 

economy, and climate change, and are vulnerable to crises such as the 

current COVID-19 pandemic. Communities are thinking about how to 

create resiliency within local food systems to withstand future global crises. 

 

In this paper, we argue that the Region of Waterloo (RoW) should continue to support 

policies and infrastructure to encourage resiliency in the local food system. We start by 

describing the Region’s historical commitment to local food systems in the context of global and 

national food systems. After establishing the justification for fostering a resilient food system in 

the RoW, we address three major areas of food system influence: (1) human population health, 

(2) environmental impacts, and (3) economic impacts. In the next section, we discuss large scale 

food supply disruptions and current approaches to sustainable food systems. Finally, we discuss 

recommendations to promote human health, environmental sustainability, and economic 

resiliency in the Regional food system. 

  

  

Food Systems 
  

Food systems are a series of processes that form the foundation of the food cycle, from 

food production and processing to distribution, consumption, and waste. They include complex 

interactions between biogeophysical and human environments, diverse outcomes of food 

processes, and other food security determinants [7]. The food system impacts human and 

planetary health, as well as social, economic, political and institutional outcomes [8; 9]. They 

exist at multiple levels of geographical scales including global, national, regional, and local [9]. 

The primary goal of a food system is to provide food security, which occurs when every person 

has access to healthy and nutritious food at all times, equipping them with the ability to lead 

healthy lifestyles no matter their dietary requirements [7]. Food system efficiency can be 
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measured by examining how it impacts food security, food affordability, the local economy, and 

environmental sustainability. Current food systems are vulnerable to sudden global crises, such 

as COVID-19, or longer-term stressors, such as climate change [8]. As diet-related diseases 

continue to rise, policies that promote human and planetary health are increasingly important 

[10]. Sustainable and resilient food systems are food systems that can provide affordable, 

accessible, and sufficient food to everyone despite any sudden or unforeseen disruptions while 

focusing on strategic food systems planning policies at multiple geographical scales [8; 11].  

To create sustainable and resilient food systems, three major gaps need to be closed by 

2050 including: the food gap (producing enough food by 2050 to meet demand); the land gap 

(sustaining the agricultural land area required to yield the required amount of food production 

without increasing croplands or increasing deforestation); and the GHG mitigation gap 

(mitigating emissions caused by agricultural land use and restoring abandoned land) [12]. 

 

A sustainable and resilient food system should provide food security to the 

population despite sudden or unforeseen disruptions. Major changes to the 

current food system need to be undertaken to continue to feed the 

population into the future, including protection of agricultural land from 

development. 

 

Global Food Systems and Urbanization 

The global population is just under 8 billion and by 2050 the projected population is 

expected to be around 9.7 billion [13] with the majority (66%) predicted to be living in cities 

[14]. This rapid global urbanization affects the food system in a number of ways and has 

important implications for global food security [1]. For example, as populations urbanize, their 

demand for animal products increases, characterizing a dietary shift to higher animal 

consumption as well as increased refined sugar and fat intakes [15; 16; 1].  

Demand for Animal Proteins: In Ontario, diets heavier in animal proteins have higher 

carbon footprints and Global Warming Potential compared to diets lower in animal proteins [17; 

18]. Currently, livestock production takes up to 80% of the world’s agricultural land and only 

provides 20% of the calories available, so there is room to shift global food systems towards 

plant-based proteins [19]. With world income levels increasing and driving an uptake in meat 

consumption, inequitable distribution has caused some areas to be heavy in malnutrition while 

others have been facing obesity related problems [7; 16].  

Urban Expansion: Urban expansion poses challenges for land-use planning and the 

protection of existing farmland [20; 21]. Peri-urbanization, development occurring between 

agricultural and urban areas [22], may be especially important since it creates irreversible 

landscape changes that can threaten local food supplies and negatively contribute to 

environmental pollution [23; 24; 25]. Refocusing policies away from urban sprawl to 

densification could promote resilient food systems by protecting arable land for agriculture 

instead [25]. Converting agricultural land to housing developments threatens biodiversity, 

increases air pollution and traffic congestion, and creates rural-urban land conflicts that can 

influence the loss of farmer incentives to continue investing in agriculture that is close in 

proximity to new developments [26]. The Human Appropriation of Land for Food (HALF) 

index is a way of measuring the agricultural land required to feed the world population, 

expressing the global impacts of dietary patterns as a percentage of land needed [19]. The area of 

cropland available globally is currently deemed sufficient, but to sustain human nutrition to 2050 
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requires conserving the land we currently have available and making a number of changes to 

agricultural land allocation, human diet patterns, and various socio-economic conditions [27; 28; 

29].  

Changes to Foods Produced: Nutrient density (the number of vitamins and minerals per 

gram of food) in perishable foods has dropped significantly in the last century alongside 

urbanization and increasing food supply chain length [30]. Fruits and vegetables sold in 

Canadian supermarkets today contain significantly fewer nutrients compared to 50 years ago and 

the number of contaminants in food has risen during the same period [31]. Some of the reasons 

for these changes reflect the extra time it takes to distribute foods with a short shelf-life, 

requiring additional use of added pesticides and preservatives to sustain freshness until the food 

reaches supermarkets. As the available land for agriculture decreases, farming sufficient amounts 

of nutritiously rich foods remains a challenge.  

Urbanization creates food system challenges, and government action is integral to 

supporting sustainable food practices. Individual food choices are constrained by their 

socioeconomic status (SES) and food environments [32; 33]. One of the United Nations 

Sustainable Development Goals (SDGs) developed to combat the modern challenges of global 

food security is achieving healthy nutrition from sustainable agricultural practices [34]. 

Governments across the world (including Canada) are creating policies aimed to improve their 

national food systems to support food security and environmental sustainability.  

 

Rapid global urbanization impacts the current food system in three major 

ways: demand for animal proteins increases (this is problematic because 

diets heavy in animal proteins are worse for the environment); urban 

expansion reduces the amount of land for agriculture, and; large-scale 

farming and global supply chains results in reduced nutritional value of 

foods produced as well as more pesticides used in production. 

 

 

Canadian Food System 

In 2019, Canada’s population exceeded 37 million [35]. Every year the agriculture and 

agribusiness industry in Canada contributes over $100 billion to the Gross Domestic Product 

(GDP) and employs 2.3 million Canadians: one in eight jobs in Canada belong to the food sector 

[3]. Between 2012 and 2016, agribusiness grew 11%, in comparison to other GDP contributors 

in the country that averaged 7.8% [6]. Canada has committed to developing and sustaining a 

better food system with the Food Policy for Canada [36]. The Policy has a number of visions to 

improve the health of people, the environment, and economy, including:  

1. providing fair and equal access to healthy food for all Canadian communities;  

2. making “Canadian-made” food a priority and top food purchasing choice for 

Canadian consumers;  

3. strengthening food security in geographically distant and Indigenous 

communities; and  

4. reducing the amount of food waste across the country [36].  

This policy aligns with Canada’s commitments in supporting a number of the United Nations 

Sustainable Development Goals (SDGs) including ending hunger, promoting good health, 

cutting down on food waste, and promoting a sustainable food system [37]. 
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In the past decade, the Canadian food system has shifted towards the consumption and 

production of plant-based protein alternatives. The Canadian market for alternative protein is 

expected to grow 14% annually by 2024 [38], and recent federal investment in plant-based 

protein production aligns with Food Policy for Canada goals [39; 40]. Moreover, Canada’s Food 

Guide was updated in 2018 with changes to their dietary guidelines promoting a higher 

consumption of alternative proteins and milks [41]. As the world’s 5th largest agricultural 

exporter, investing in Canada’s farmland alongside a growing global population is economically, 

socially, and environmentally intelligent [42]. Moreover, as a world leader in agricultural 

production, Canada has the power to shift population dietary intake towards plant-based protein 

consumption [43]. The Ontario Food and Nutrition Strategy also aims to improve the health of 

Ontarians through integrated food policies that promote sustainable, resilient food systems [44].  

Despite the potential of these policies, only 7% of Canada’s land mass is suitable for 

agriculture [28], and every year, land used for agriculture decreases as it becomes converted for 

urbanization, transportation, and other developments. In Ontario alone, 49,000 acres or 4.6% of 

agricultural land was converted for these purposes between 1986 and 2006 [28]. Continuing to 

convert farmland in Canada, Ontario, and the RoW into other uses risks negative long-term 

implications to local food security, the ecosystem, and local economy. 

 

Current Canadian policy and federal investment supports a dietary shift 

towards more sustainable, plant-based diets. However, suitable agricultural 

land (which comprises only 7% of Canada’s total land mass) continues to 

be converted for urbanization, transportation, and other developments.  

  

 

Local Food System: RoW 

In 2016, the RoW had a population of 535,154, a 5.5% growth rate from 2011, higher 

than other similarly sized regions in southwestern Ontario, higher than the provincial average, 

and higher than the national average [45]. The RoW has been dubbed the “Silicon Valley” of 

Canada with its well-supported technology start-up sector. It is home to two universities and a 

college, reflecting a large student presence throughout the year, raising the estimated total 

population in 2016 to 583,500 [45].  

The RoW is home to several farmers’ markets, including St. Jacobs Farmers’ Market, 

Canada’s biggest year-round farmers’ market attracting both locals and tourists, and has several 

long-running food festivals, including the Elmira Maple Syrup Festival and the Wellesley Apple 

Butter and Cheese Festival. The RoW is a leader in local food sales, with one in four farms 

selling directly to consumers (through farm gate sales, stands, kiosks, and farmers’ markets), in 

comparison to the provincial average of one in seven farms [46]. From 2010 to 2015, revenue 

from farms in the RoW grew by about 19% ($90.7 million) totalling $563.6 million in 2015 [46]. 

As the population in the region increases, the agricultural landscape in the RoW is shifting, 

facing a decline in arable land available for local food systems production. In 2016 cropland 

inventory for the RoW was 214,975 acres, a decrease of 6,112 acres of farmland compared to 

2011. While 74% of the agricultural land was used for crops like fruits and vegetables, the 

majority (69%) of farms in the RoW were livestock farms, about 25% more than the provincial 

average [47].  

As early as 2004, the RoW Public Health department initiated the Farms that Sell Local 

Viability Plan to identify supports and barriers for farmers selling foods within the RoW to 
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increase local food production, processing, and consumption [47]. The Plan pursued five 

different studies focusing on local agriculture, rural health, food availability and affordability, 

consumer buying practices, environmental impacts, and dietary health links to food consumption 

that were detailed in a report called Toward a Healthy Community Food System for Waterloo 

Region [48]. This initiative addressed the importance of growing a resilient community food 

system in the RoW through health, social, economic, and environmental avenues by highlighting 

challenges particular to the RoW in order to support future planning of the local food system in 

response to the growing population and changing demographic characteristics [48]. The report 

identified four specific objectives related to land-use and agricultural planning including:  

1. preserving RoW agricultural farmland,  

2. increasing healthy food availability in the region,  

3. increasing farm viability, and  

4. empowering the local food economy [48; 49].  

In the Ontario Provincial Policy Statement, one important land-use plan is the Greater Golden 

Horseshoe (GGH) Growth Plan that protects agriculture in the Greenbelt from developments that 

are unreasonably environmentally destructive [50]. As part of this plan, municipalities are 

responsible for protecting the long-term viability of the agricultural land in their regions [51]. 

The RoW’s commitment to local food systems as part of the Greenbelt is expressed in the 

Region of Waterloo Official Plan (ROP). The ROP identifies that some of the highest quality 

agricultural lands in Ontario are located in the Region and has developed a designation to protect 

certain environmental and agricultural lands. This designation, referred to as the Protected 

Countryside, encompasses environmental features such as farmlands, woodlands, watercourses, 

river valleys, and wetlands, that are to be protected from urban development to align with the 

RoW’s commitment to environmental, economic, and human health [52]. 

Furthermore, in 2013 the RoW created a healthy Food Systems Charter to carry out a 

local food systems strategy that would lead to a “healthy, just, and sustainable food system in 

which all residents have access to, and can afford to buy, safe, nutritious, and culturally 

acceptable food that has been produced in an environmentally sustainable way, and that supports 

our rural communities” [53]. In this charter, the RoW identified 5 common goals in developing a 

food systems strategy to achieve this vision: (1) focusing on the local food system; (2) 

supporting economic development in the community; (3) supporting fair, equal access to healthy 

food; (4) promoting and conserving the environment and ecological health; and (5) supporting 

food policies and growth plans at all levels of government. With global shifts to dietary patterns 

and large-scale disruptions to food supply systems, the Region will need to continue working 

with Public Health, planners, and community food system stakeholders on developing integrated 

food systems policies and smarter food environments to support a resilient and sustainable local 

food system for a growing RoW [49]. 

 

The RoW has been a national leader in promoting local food systems and 

has demonstrated commitment to resilient and sustainable local food 

systems through a variety of policies, including the 2013 Food Systems 

Charter.  
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Food Systems Impacts 
 Food systems impacts typically fall into one or more of the following categories: human 

health, environment, and economy. 

 

Human Health 
Nutrition 

Urbanization expands people’s food choices and dietary patterns [33]. Poor diets and 

malnutrition are among the leading causes of global death [54; 9]: just under 1 billion people are 

facing hunger, 2 billion people are facing essential nutrient deficiencies, and 1.9 billion adults 

have overweight or obesity [55].  

Food environments are any physical, political, social, cultural, or economic conditions 

that influence people’s food choices and food literacy [32]. A healthy food environment fosters 

healthy diets high in fruit and vegetable access while unhealthy food environments reflect the 

dominance of ultra-processed foods across food outlets [32]. Unhealthy food environments are 

globally impacting the quality of diets and spurring radical increases in food-related diseases 

(e.g., cardiovascular disease, type 2 diabetes, and some types of cancer) [56; 57; 32; 58; 59; 60]. 

Nutritionally dense foods are becoming less available as industrialization of energy-dense, cheap 

foods has taken over the market, causing poor diets at a population level [61]. Convenience, 

speed, and the science of taste have been major factors affecting modern food consumption 

patterns, sparking an increase in purchases at fast food restaurants and of quick and ready meals. 

Globalization of diets over the past half-century has increased the length of food supply chains 

and changed demands for various food commodities [55; 62] Appealing options for those 

struggling financially are inexpensive, easily accessible, energy-dense foods that provide 

immediate neurobiological rewards [61], which are unfortunately not supportive of long-term 

health [63; 61].  

Alternative proteins, such as legumes, are nutritionally dense foods and generally 

healthier alternative to animal meats, but Canadians have not been consistent with consuming the 

recommended amount of servings in dietary guidelines [44]. In the RoW in particular, whole 

grains and legumes have been under consumed by citizens for decades when compared with the 

amounts recommended by the Canada Food Guide [64]. Data from 2009/2010 indicated that the 

vast majority of urban RoW residents fail to meet nutrition recommendations, which was 

consistent with the food environment in the Region [65]. 

 

Obesity and malnutrition epidemics exist within the context of our modern 

globalized food systems. Our current food environments provide 

widespread access to energy-dense foods over nutritionally rich foods, 

contributing to a failure to consistently meet nutrition recommendations.  

 

 

 

Mental and Social Health 

Poor-quality diets can cause physical consequences (e.g., obesity), which are associated 

with low self-esteem, depression, disordered eating, and behavioural problems are mental and 

social health problems [66]. Beyond obesity, mental health concerns such as depression, anxiety, 

and suicidal symptoms are also linked to food insecurity [67; 68].  
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In terms of engagement with local food systems, participation in urban agriculture has 

been associated with positive mental, physical and social health. For example, community 

gardening has been associated with enhanced well-being, social cohesion and support, and 

nutritional benefits [69]. With more people expected to live in cities by 2050, community 

gardening and small-scale farming operations could increase health by allowing people to feel 

more connected to their environments, peers, and their food [70].  

 

Poor quality food consumption influences human mental and social health 

and will become increasingly important as people continue to move to cities. 

 

 Health of Farmers and Food Workers 

Impacts on agricultural workers’ health is also an important impact of food systems. 

Consequences of industrial farming such as acquiring respiratory illnesses from breathing in 

chemicals like pesticides from vegetable farming or ammonia from chicken coops, can 

negatively affect farmers’ health [71]. Factory farms are ideal locations for outbreaks of zoonotic 

diseases [72]. Farm workers often take their dirty work clothes home to wash, which can expose 

their families to pathogens [71], and the high concentration of ammonia at commercial farms 

from chicken feces makes farm workers more susceptible to catching viruses from the birds, 

developing respiratory ailments, and eye irritability [71; 73]. Agricultural workers involved in 

slaughtering animals may also face higher mental illness burden from the psychological effects 

of the slaughter [74] and may not seek help or report unsafe or inhumane conditions because they 

fear losing their jobs [75]. These effects may be especially pronounced among migrant or 

seasonal workers who typically do not have the same healthcare benefits as regular employees 

[76; 77].  

Food transportation workers also suffer from adverse health effects of current food 

system transportation and distribution systems. Food miles - the distance between where food is 

grown and consumed [30] - is increasing, meaning the time and distance it takes a truck driver to 

deliver a shipment results in longer transit times, lower levels of physical activity, lower access 

to and levels of fruit and vegetable consumption, and higher stress [78].  

 

Agricultural and transportation workers face many adverse health effects of 

working in the current food system, leading to mental, physical, and social 

setbacks. 

 

 

Environmental Impacts 
Climate Change 

Agricultural activities contribute 19-29% of the total global GHG emissions and have 

become a huge priority for climate change adaptation and mitigation strategies as food systems 

both impact and are impacted by climate change [79; 80; 81]. In terms of food systems, climate 

change is a risk facing agricultural production and greatly influences food security [79; 82; 83]. 

All aspects of food security including availability, access, utilization, and stability are vulnerable 

to climate change, calling for coordinated action plans among food systems to mitigate GHG 
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emissions and to support resilient, sustainable, and food secure food systems [79]. With human 

populations predicted to continue migrating to city environments, integrating urban food security 

into climate change adaptation plans will strengthen the resiliency of urban food systems [84].  

 

Climate change is both a driver and a result of current food systems, posing 

a risk to food security. 

 

Agrobiodiversity 

 Agrobiodiversity is a concept familiar to food systems that encompasses biological 

resources such as plant and animal species, soil organisms, naturally occurring insects, and 

genetic resources (i.e. breeds) that are used for food or supporting agricultural production [85]. 

About 90% of the world’s food crops encompass only 103 species even though there are 

approximately 7,000 species consumed globally [85]. This low crop diversity and reliance on a 

small number of plant species makes food systems vulnerable to climate change, GHG 

emissions, and other large-scale food supply disruptions [85; 86]. Sustaining agrobiodiversity is 

integral to sustainable food production across all food systems as it provides various nutritional, 

economical, and environmental benefits [87]. Agrobiodiversity has the power to increase food 

security, develop more resilient farming systems, conserve soil fertility and species diversity, 

maximize environmental resources, and foster economic returns [85]. In order to promote 

agrobiodiversity, enhancing local agricultural activity is an important step in providing 

communities with long-term food security and can be improved through crop diversification 

strategies [88].  

 

Agrobiodiversity has the power to increase food security, develop more 

resilient farming systems, conserve soil fertility and species diversity, 

maximize environmental resources, and foster economic returns. 

 

Carbon Sequestration and Storage 

Carbon sequestration and storage, also known as carbon capture and storage (CCS) is the 

process of capturing and storing carbon that would otherwise be emitted to the atmosphere [89]. 

Though CCS is an integral technology mitigating some of the CO2 that contributes to climate 

change, it is an “in the meantime” solution while other energy solutions are explored to help 

mitigate CO2 emissions from the atmosphere [90]. Agricultural food systems emit significant 

carbon through the use of fossil fuels, energy intensive food manufacturing, soil cultivation, and 

methane emissions from irrigation and livestock production [89]. Finding ways to reduce carbon 

emissions and investing in CCS solutions in agricultural practices will be an important step in the 

development of sustainable and resilient food systems and reaching climate change goals.  

Canada’s climate plan, the Pan-Canadian Framework on Clean Growth and Climate 

Change, reports that 10% of GHG emissions come from agriculture [91]. One of the immediate 

ways CO2 emissions can be lessened in Canadian food systems processes are by following the 

People’s Food Policy, an internationally recognized approach that focuses on food sovereignty, 

by supporting infrastructure development that refocuses consumption patterns on eating locally 

produced food whenever possible [92]. Other CO2 reduction strategies include innovating new 

technologies that reduce livestock emissions such as incorporating robotics into dairy farming or 

continuing to shift animal protein consumption towards alternative proteins [91; 92].  
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GHG emissions in Canada account for 10% of CO2 emissions that can be 

mitigated by investing in strategies under the Pan-Canadian Framework on 

Clean Growth and Climate Change Plan. 

 

 

Soil, Water, and Air Quality Impacts 

 Food systems production patterns are increasingly water demanding, quickly depleting 

freshwater resources around the world [93; 94]. Additionally, water and soil are very vulnerable 

to climate change impacts as climate change has the power to alter precipitation patterns and 

availability of rainwater [97; 94]. Desertification, a process in which human activities and 

climatic variations lead to land degradation of fertile areas, has a major impact on soil quality 

and soil loss [98]. Activities such as deforestation for pasture and crops, livestock overgrazing, 

and intensive farming are some of the leading causes of desertification [99]. Farming is also 

responsible for using three-quarters of the world’s water supply and animal agriculture is 

especially water-intensive [100]. For example, to grow 1kg of wheat requires the use of 1,000L 

of water, whereas producing 1kg of beef takes up to 15,000L of water [100]. In terms of air 

quality, people living in close proximity to slaughterhouses and specifically swine spray fields 

are more likely to develop infections, cancer, conditions such as asthma, and suffer from 

neurological effects of breathing swine spray fertilization [74]. 

 

Currently, conventional agricultural practices are a major cause of 

desertification and poor soil, water, and air quality. 

 

Energy and Resources for Farming 

Refrigeration is the most energy intensive component of the food systems chain [79]. One 

of the compounds used in in refrigeration techniques to provide cooling solutions for food is 

chlorofluorocarbon (CFC) and when leaked into the atmosphere it is a major factor in GHG 

emissions [79]. As global temperatures continue to rise, the use of refrigeration will also 

increase, likely increasing GHG emissions [79; 101]. Some other energy intensive processes in 

food production include the use and creation of herbicides, pesticides, electricity used for 

irrigation, and fertilizer production [79]. Refrigeration plays a large role in keeping food 

nutritious. In order to nutritiously sustain a growing global population alongside minimizing 

environmental damages, refrigeration technology will continue to be a key component of food 

systems that will require continued supporting and technological innovation alongside the 

creation of resilient and sustainable food systems [102; 103]. 

 

Refrigeration plays a huge role in mitigating climate change and supporting 

food systems food security challenges.  

 

 

Food Waste  

 Food waste is defined as food fit for human consumption that is disposed of after the food 

production stages, meaning that it is thrown away at the consumer, distributor, retailer, and 
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restaurant levels [104]. Every year, the world generates approximately 1.3 billion tonnes of food 

waste equivalent to $2.6 trillion [105]. Accounting for over one third of the food produced each 

year, offsetting this food waste could feed 3.2 billion hungry people and eliminate 3.3 billion 

tonnes of CO2 annually [106]. Canada alone wastes $31 billion worth of food every year [107]. 

With a growing global population, these numbers are expected to rise unless there are drastic 

changes that address food waste in food systems, ultimately producing economic, social, public 

health, and environmental implications [108]. Between 2006 and 2010, the RoW began to 

implement organics recycling through the green bin program to help offset food waste from the 

landfill [109]. While there is no standardized methodology that quantifies food waste diversion 

in Canada, it is estimated that the RoW diverted 19% of organics from the landfill in 2013, 

which is a low number compared to other municipalities in Ontario [109]. 

 Perishable food commodities have a short shelf-life which pose a challenge for resilient 

food systems planning. However, one of the ways perishable food waste can be mitigated is 

through the process of import substitution. Import substitution is an important local food systems 

strategy for keeping the bulk of a food commodity purchase within a community [110]. Instead 

of purchasing commodities grown outside the region, promoting purchases of local foods creates 

less food miles for longer food storage and stronger regional linkages by keeping the majority of 

the food and money in the local economy rather than to the original producers outside of the 

community [110]. Perishable foods such as meat and dairy face additional challenges during 

large-scale food supply disruptions such as the COVID-19 pandemic due to the implementation 

of restrictive safety measures to help control the spread of the virus at animal food production 

facilities. With a lack of available workers to continue the industrialized process of producing 

meat and milk products in North America, a number of farmers were forced to dispose of their 

animals and animal products due to a lack of physical space and resources to sustain them during 

slaughterhouse closures [111; 112]. This resulted in huge food loss of hundreds of thousands of 

pounds of animal products and produce alike [113].  

Non-perishable food commodities hold a longer shelf life as they typically contain 

ingredients heavy in sugar, fat, and preservatives to extend their best before date food label 

[114]. Confusion around best before and expiration food date labeling has contributed to global 

food waste, though it is difficult to quantify just how much [115]. However, overconsumption of 

highly processed, non-perishable foods may contribute to the development of obesity, diabetes, 

and heart disease [116; 117]. Their vast availability and affordability in comparison to fruits and 

vegetables has been appealing to those with food insecurities living in food deserts and/or 

impoverished areas [118]. Programs implementing food waste tools have been developed to 

track food loss and food waste, offsetting the economic and environmental damage in their 

respective regions [119]. Though food waste is only one of the challenges facing future 

urbanisation and city growth, it is an holistic example of the need for all food system 

stakeholders and actors to be part of fostering sustainable and resilient food systems to 

effectively support the economy, minimize food insecurity, ensure social inclusion and equity, 

and promote ecosystem resiliency [120].  

 

Billions of dollars of food waste are created each year and can be offset 

through changing what we farm and improving our food waste recycling 

programs, in turn contributing to fostering a sustainable and resilient food 

system. 
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Economic Factors 
 

How the Local Food System Contributes to the Local Economy 

Food distribution through local initiatives such as farmer’s markets are some of the 

biggest local food system contributors to local economies [121]. Local food supply chains have 

the power to establish higher trust and value between the source of the food and the consumers 

as compared to an industrial food system [122]. Investing in local food systems protects against 

some environmental vulnerabilities such as large-scale food supply disruptions and strengthens 

the economic investment in the local community [123; 124]. This increased self-reliance creates 

less dependence on external food outputs and therefore furthers the preservation of locally 

produced food and food security [124]. Another benefit of the local food system is therefore the 

greater opportunity for connecting the consumer with the environmental effects of food 

production such as seeing effects of farming on their neighboring landscapes and understanding 

the vulnerability of natural and non-renewable resources as a motivation to conserve the 

environment [124]. 

One multidisciplinary food systems approach that focuses on local food systems 

development is the concept of agroecology. Agroecology applies ecological and social principles 

to food system design and management to optimize interactions within the food system for a 

more sustainable process, seeking to improve biodiversity, CCS, and achieve regenerative and 

climate-smart food system techniques, by focusing on the use of natural resources and ecological 

principles [125; 126]. Agroecological farms provide better return on investment (ROI) in relation 

to health, environment, and economic impacts than conventional industrial farms, providing 

more job opportunities, maintaining biodiversity, and allowing for the production of healthier 

foods [126]. 

 

Investing in sustainable and resilient local food systems may be 

environmentally and economically wise. Applying the principle of 

agroecology typically has better ROI relative to conventional farms. 

 

Large-Scale Food Supply Disruptions 
The global COVID-19 pandemic has disrupted the global food supply chain and led 

many to focus on increasing the resiliency of their food systems. In light of the potential for 

global political, climate-related, or economic crises, a focus on resilient food systems seems 

prudent. Current approaches to fostering sustainable and resilient food systems have a 

foundational understanding about the complexities of food systems, how food systems become 

sustainable and resilient, and highlight current food systems vulnerabilities. Current approaches 

to developing sustainable and resilient food systems will require continued support from all food 

system levels. 

 

Employment in the Food System & Food Worker Inequalities 

The food system employs an array of essential workers such as farmers/producers, 

processors, manufacturers, distributors, marketers, retailers, food service workers, and food 

waste workers. Recently, COVID-19 has created occupational work hazards for workers that did 
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not previously exist, directly affected food worker income due to business closures and 

restrictions, and also illuminated many inequalities in the food systems value chain [127]. On the 

shortlist of essential workers outlined during the COVID-19 pandemic, food retail workers play a 

major role in providing access to food; however, in the industry’s CEO-to-worker compensation 

ratio and in comparison to other essential service workers in healthcare or police/security 

providers, they are paid very low wages [128]. Though food service workers are highly elastic 

positions that typically require little to no skill or educational requirements, COVID-19 

unpreparedness has left food workers vulnerable to the increased risk of being frontline workers 

without adequate compensation and consistent safety measures [129; 127]. During the initial 

stages of the pandemic in Ontario, grocers publicly announced a temporary increase in food 

worker wages; however, they quickly reinstated regular minimum wage pay despite the 

continued spread of COVID-19.  

Migrant farm workers and workers at meat production facilities face a number of 

inequalities in the industrialized food system with limited legal rights, substandard crowded 

living conditions, and lack of workplace hygiene [127]. The rapid spread of COVID-19 among 

migrant and seasonal agricultural workers sparked fears of not only contracting the virus but that 

they would be sent back home without pay if they contracted the virus [130; 131]. Furthermore, a 

recent study assessing food security during COVID-19 has identified food insecurity disparities 

between racial and ethnic groups, with black and hispanic families more likely to face food 

insecurities than white families [132]. Following the COVID-19 layoffs in Canada, there was an 

increase in emergency food bank recipients [133]. Though the RoW in particular has a strong 

Food Bank program, it focuses on distributing non-perishable food items, furthering access to 

nutritionally rich foods for those facing food insecurities [134].  

Foodservice establishments have experienced a decline in demand during COVID-19, 

affecting food service workers as well as food distributors [135]. With a decline in restaurant 

operations, food suppliers have pivoted their distribution away from foodservice towards retail. 

As foodservice workers are being laid off during COVID-19, workers at food processing plants 

have been faced with many overtime hours. In some places such as Cargill in Alberta, workers 

are also receiving corresponding monetary incentives to fulfill their scheduled shifts during this 

food distribution pivot [136]. Though these incentives seem like a positive contribution for food 

workers, corporations are simultaneously being faced with more financial expenditures for safety 

protocols, putting small corporations with limited cash flow at risk of surviving long-term 

through such food system disruptions [135].  

 

Food worker inequalities exist in the food system, and the current COVID-

19 pandemic has amplified occupational work hazards facing food service 

workers, migrant agricultural workers, and other essential workers in the 

food system. 

 

Current Approaches to Sustainable and Resilient Food Systems 

United Nations: In 2016, the UN published The New Urban Agenda that guides 

sustainable urbanisation efforts [137]. It frames cities as solutions rather than problems for 

modern world challenges. From a food systems perspective, this resource fosters a vision of 

creating cities and environments that provide equal access to food security and nutrition, 

supports sustainable land-use developments, and aims to integrate nutritional and food security 

planning into urbanisation strategies. The UN has also created 17 interconnected Sustainable 
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Development Goals (SDGs) that aim to protect the planet and its resources while enhancing 

global prosperity [37]. Nearly all of the SDGs are influenced by developing resilient, sustainable 

food systems in some way, however, the SDGs directly related to food systems planning include: 

(1) zero hunger; (2) good health and well-being; (3) clean water and sanitation; (4) sustainable 

cities and communities; (5) and responsible consumption and production. These global initiatives 

call for drastic changes to the global agricultural system as they recognize the link between 

urbanisation and a number of environmental, economic, and health concerns such as poverty, 

limited natural resources, and food insecurity. 

The Milan Urban Food Policy Pact: This pact is the first global urban food policy 

agenda, currently engaging 210 cities in tackling urban food systems issues based on pillars of 

sustainability and social justice [138; 139]. Its goal is to “develop sustainable food systems that 

are inclusive, resilient, safe, and diverse” [138]. It recognizes that every city is different and will 

require varied approaches to manage their urban food systems [140]. MUFPP has developed a 

monitoring framework that tracks the progress of developing sustainable food systems among the 

signatory cities through 44 indicators across the following categories: (1) food governance; (2) 

sustainable diets and nutrition; (3) social and economic equity; (4) food production; (5) food 

supply and distribution; and (6) food waste [140]. Currently, the Canadian signatory cities 

include Montreal, Toronto, and Vancouver, but not the RoW. 

Local Food Policy Councils: Local food systems have the power to reduce 

environmental impacts such as GHGs, create local employment opportunities, and supply 

nutritious, seasonal products [141]. As such, food policy councils have emerged to advise 

governments and planners on food policy issues to help identify key areas of intervention in local 

food systems. Opportunities exist in Southwestern Ontario to support the local economy through 

locally grown produce. For example, a 2015 study discovered that replacing just 10% of the top 

10 produce imports in Ontario with locally grown fruits and vegetables would create 

approximately 3,400 new jobs and contribute an additional $250 million to Ontario’s GDP [142]. 

Creating a food policy council can also be a valuable approach in supporting local business and 

manufacturing [143].  

Aligning the Milan Urban Food Policy Pact, the UN’s New Urban Agenda, and the UN’s 

SDGs can help to create a coherent approach to fostering resilient and sustainable food systems 

globally, nationally, and locally [84]. These global guidelines provide entry points for regions 

and municipalities to engage local initiatives in a way that aligns local needs with broader global 

goals while enabling them to focus on the intricacies of their own regions [84; 144]. 

 

Current approaches to sustainable and resilient food systems such as the UN 

New Urban Agenda, UN SDGs, Milan Urban Food Policy Act, and local 

food policy councils, aim to provide food security to all while focusing on 

community growth, economic stability, and environmental sustainability. 

 

Recommendations 
In order to help the RoW withstand future emergencies that may significantly disrupt 

longer food supply chains, we recommend that the Region uphold its commitment to building 

supportive infrastructure around a local, resilient, sustainable food system. The RoW should 

work to preserve its remaining agricultural land and could explore how to use current agricultural 

assets to meet population nutrition needs. There is no single solution, but rather choices, 
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programs, and commitments tailored to local food system development that will help foster 

sustainable and resilient local food systems and decrease food insecurity. These 

recommendations are made in the spirit of providing a variety of options to foster a sustainable, 

resilient local food system in the RoW: 

 

 

1 - Focusing Residential Growth in Urban Areas 

Sufficient, high-quality agricultural land is the foundation of any sustainable food system. 

Urban expansion poses challenges for land-use planning and the protection of existing farmland 

[20; 21]. Therefore, focusing residential growth in urban areas of the RoW, rather than 

Greenfield developments, will help to preserve land needed for agriculture. Preserving 

agricultural land for local food production is an initiative that aligns with global (e.g., the UN 

New Urban Agenda, the Milan Urban Food Policy Pact, and the UN SDGs)1, national, and 

regional sustainable urban development policies. Within national boundaries, land preservation is 

also a priority under the Ontario Provincial Policy Statement that contains the Greenbelt Growth 

Plan focused on protecting agriculture geographically located in the Greenbelt from 

developments that are unreasonably environmentally destructive [50]. Finally, the Region of 

Waterloo Official Plan also prioritizes protecting agricultural lands from urban development 

through a Protected Countryside designation that prevents urbanisation on specific 

environmental features throughout the region [52].  

 

2 - Supporting Peri-Urban Agricultural Practices Alongside Nutritional Literacy 

Supporting urban agriculture through community gardens and vertical agriculture may be 

an important part of a local urban agricultural management strategy. Using existing space for 

small-scale agriculture may help to decrease food miles and carbon footprints. Community or 

individual gardens also require little infrastructure and can contribute positive mental health 

benefits by reconnecting people to nature.  

Creating demand for community gardens will need to be followed by encouraging and 

fostering food and agricultural literacy. Developing programs and policies promoting food 

literacy across schools, workplaces, neighborhoods, and other entry points need to be 

implemented to share knowledge about how to become equipped to contribute individually to 

fostering a resilient, sustainable food system [145]. One organization the RoW may join 

alongside other municipalities in Ontario is Ontario Food Collaborative (OFC), which aims to 

improve food literacy through policies and programs that support healthy food consumption and 

food waste mitigation [146]. 

 

3 - Applying the Human Appropriation of Land for Food (HALF) Index for Regional 

Agricultural Land-Use Modifications  

 The HALF index shows the amount of agricultural land required to feed a population 

under different dietary pattern scenarios [19]. The Region could consider calculating the HALF 

 
1 In the Milan Urban Food Policy Pact, protecting arable land aligns with the many of the indicators, including 

monitoring the proportion of agricultural area available in a municipality relative to its total land mass [140]. Under 

the UN New Urban Agenda, an important policy priority is to preserve agricultural land while protecting fragile 

ecosystems [137]. Under UN guidelines, protecting arable land promotes several of the 17 SDGs including: zero 

hunger (#2), good health and well-being (#3), clean water and sanitation (#6), and sustainable cities and 

communities (#11) [37]. 
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index under a number of different population diet scenarios, ranging from current dietary 

patterns to dietary patterns that are less land-intensive and still nutritionally adequate. 

Information gained through this exercise can be used for public awareness campaigns and to 

increase demand for locally produced products, which can help shift agricultural production over 

time.  

 

4 - Creating Effective Food Waste Reduction Programs and Policies 

 Adopting a policy and strategy to calculate food loss and food waste in the Region will be 

important to save excessive amounts of wasted edible food as well as reducing the methane that 

food waste emits in landfills. In 2013, 55% of residential waste sent to landfills in the RoW was 

organics, all of which could have been diverted through weekly residential Waste Management 

Green Bin (WMGB) pick-ups [147; 109]. Only 19% of residential green bin organics were 

estimated to be captured by the Region’s WMGB [109]. A cycle of prevention, recovery, and 

recycling food before it ends up as food waste will be pertinent to strengthening our local food 

system through organizations such as the OFC. Currently, many regions in Ontario are part of 

this collaborative including the City of Toronto, Niagara Region, and the Regional Municipality 

of Peel; however, the RoW is not [146]. Some other steps the RoW can take towards food waste 

resiliency includes building better infrastructure for cold storage solutions for food preservation, 

banning commercial food waste through policy formation and food recycling program 

implementations, and working with the Region of Waterloo Food Bank to help distribute food 

waste recovered to support food insecurities in the community.  

 

5 - Supporting Local Culture and Economy Through Technological/Digital Innovation 

The RoW has high employment in both agriculture and technology sectors. With tech 

hubs such as Communitech located in downtown Kitchener, there is an opportunity to better use 

local start-up culture for local agricultural advancements. Connecting local agriculture with food 

entrepreneurs and with start-ups is an important step to solving modern food systems issues 

while growing the local economy. Supporting a resilient food system means continuously 

investing in innovating the food space across all levels including distribution, production, and in 

food itself through global agricultural innovations like online vegetable box subscriptions, 

vertical farming, and experimenting with lab-grown meat. With agricultural advancements like 

this on the rise across the world, there is an opportunity to connect the RoWs tech space with 

agriculture to enhance local economic activity in the RoW. For example, the rise of fruit and 

vegetable box purchases from local farms during COVID-19 represents a step towards a 

democratic agri-food system where consumers are becoming more active citizens with their food 

choices and refreshing the importance of farmers in food systems [148]. 
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