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Abstract 

This case study aimed to examine the potential areas for local food production in the 

City of Langford, a suburban municipality on southern Vancouver Island, Canada. To this 

end, initially, different zones of Langford were inspected to identify the areas with potential 

for growing food. After the selection of the city center, neighbourhood, and hillside/shoreline 

as three city zones to be used as research cases, the data related to their various spaces, 

including roofs, balconies, and yards (back or front yards), were collected using field 

observations and aerial images. The obtained data were then utilized to estimate the area of 

the places with potential for local food growing. The results demonstrated that the total 

usable private open spaces in the City of Langford for local food production represents an 

area between 1.125 km2 and 2.25 km2 in various productivity scenarios. Based on the 

research findings, around 35% of residential open spaces might provide some areas for local 

food production in this city. This research also discusses the importance of urban gardening 

for global economic and social sustainability issues and offered some initiatives to encourage 

communities to take advantage of the current possibilities for local food production. 

 

Keywords: Food Security, Local Food, Suburban Agriculture, Sustainability, Residential 

Gardens  
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Potential Residential Spaces for Local Food Production in a Suburban Municipality 

Urban areas accommodate 55% of the world population; this rate is predicted to rise 

to 68% by 2050 (United Nations, 2018). According to Shamasundari (2017), urban 

populations use more food and energy, compared to people living in rural regions. This high 

consumption certainly puts more demand on the use of natural resources and exacerbates the 

impacts of climate change (Shamasundari, 2017). The different stages (e.g., transportation, 

storage, and distribution) involved in the food supply chain to respond to the ever-rising food 

demand account for the increase in greenhouse gas (GHG) emissions (Mbow et al, 2019). 

Therefore, growing food locally could help mitigate the challenges of climate change by 

removing the need for some of the steps of food supply chains. This gains more importance, 

specifically in the current age in which urban areas are facing food shortages due to climate 

change (Gulyas & Edmondson, 2021). Dixon et al (2009) admitted that there is a decline in 

food harvests due to climate change, even at different levels worldwide. Reduction is the 

consequence of insufficient or excessive rainfall, wind-induced soil erosion, rising 

temperatures, hail and storm damage to crops, and the expansion of pests and diseases in 

plants and animals (Dixon et al, 2009, p. 15). 

In Langford, a city located on southern Vancouver Island, British Columbia, the idea 

of local food production is supported by the official community plan (City of Langford 

Planning Department, 2021). According to the City of Langford Planning Department (2021), 

95% of the food consumed on Vancouver Island is imported. Food imports not only lead to a 

reduction in food nutritional quality but also leads to negative effects on the local economy 

(Brain, 2012). Moreover, it increases GHG emissions due to the heightening need for 

transportation.  
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According to Gulyas & Edmondson (2021), the provision of sufficient food for 

citizens at the time of supply disruption is a critical condition for promoting resilience. The 

establishment of shorter supply chains through local production can reduce the chance of 

food supply disruption, decrease reliance on external sources, and consequently heighten the 

ability of food systems to react and adapt to crises (Gulyas & Edmondson, 2021). The 

COVID-19 pandemic is a good instance of a crisis that caused massive disruptions in food 

systems across the world and once again reminded us of the urgent need for considering the 

existing potential for local food production.  

British Columbia has established a policy tool called the Agricultural Land Reserve 

(ALR) with the aim of increasing the capacity of food production. This policy aims to 

preserve the limited agricultural lands for food production to assure their current and future 

accessibility (BC Agricultural Land Commission, 2002). Despite the presence of evidence 

indicating the moderate effectiveness of the ALR in farmland protection (Nixon & Newman, 

2016), the emergence of some complications calls for the modification of the current policies. 

For example, regarding the lower profits in farming, compared to other industries, Nixon & 

Newman (2016) argued that the public needs to repay farmers the difference, in return for the 

food security they offer. However, the additional compensation demands of farmers are not 

typically supported by the governments (Nixon & Newman, 2016). In January 2020, the 

Province published a report called "The future of BC's food system" that introduced the need 

for new farming styles (Zeidler, 2020). Regarding this, the recognition of new ways of food 

production is a current policy trend. 

With this background in mind, the present research gave a special focus to the role of 

local food production in the context of sustainable communities. The main purpose of this 

research was to develop an understanding of the potential of a suburban municipality for 
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local food production. In pursuit of this primary goal, the present study focused on the 

potential of suburban areas for local food production based on their land availability. The 

City of Langford is the third fastest growing city in Canada (Depner, 2022), it is essential to 

plan for this suburban's population growth efficiently. This includes food supply. Food grown 

in residential areas in the suburb could provide an important contribution to this supply. 

Goodfellow & Prahalad (2022) admitted that there is a significant hidden potential in urban 

home gardening which could substantially enhance food output for local residents' 

consumption. According to Orsini et al, (2013), one of the effective elements in urban 

agriculture is land competition which is due to the land scarcity and high price of urban land. 

Therefore, this research did not take into account the public lands that are key resources for a 

city's prospective plans. Field studies demonstrated that the most common features in areas of 

residential development, that could provide a substantial amount of potential areas were 

house yards, balconies, and flat roofs. As a result, the focus was on accessible residential 

areas that could be used to grow food, with an emphasis on backyards, roofs, and balconies. 

Research Question 

The present research addressed one main question, in addition to a couple of sub-

questions, as follows: 

What is the potential area for local food production in residential lots in a suburban 

municipality? 

Sub Questions 

1. What are the available types of food growing possibilities? 

2. What is the distribution pattern of different growing potential for food production 

within the municipality?  
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Figure 1 displays the methodological framework of the research by summarizing how 

I proceeded the thesis towards addressing the research questions. 

Figure 1 

Methodological Framework 

 

Literature Review 

In developed countries like Canada, more than 80% of the population lives in urban 

areas (Stelter & Artibise, 2015). In many regions, agricultural lands are eliminated as a result 

of urban expansion (Statistics Canada, 2006). Based on a report about national land-use 

change, approximately 1215 km2 of farmland and forest were converted into settlements in 

Canada between 2010 and 2015 which had a substantial negative impact on the local 

environment by soil degradation or pavement (Environment and Climate Change Canada, 

Phase 1

• Samples Data Collection:
• Sampling
• Distribution of urban typologies
• Explorations on residential open spaces for food growing 
• Urban agriculture methods in the case study

Phase 2

• Samples Data Analysis:
• Classifying food growing potential
• Categorizing urban densities and estimations on each type
• Measuring available areas for cultivation in the samples

Phase 3

• Case Study Food Growing Potential:
• Extrapolating collected data from samples to the case study
• Calculating total potential areas in the case study
• Estimating food productivity
• Recommendations
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2021). Accordingly, rapid urbanization could cause the loss of prime farmlands associated 

with growing cities.  

As acknowledged by Stage et al (2009), urbanization potentially contributes to the 

increase of food prices for residents and leads to environmental degradation. The majority of 

developed-world cities heavily rely on the globalized supply chain, which is vulnerable to 

environmental, economic, social, and geopolitical stresses (Gulyas & Edmondson, 2021). 

Therefore, the enhancement of the capacity for local food production in urban and suburban 

regions may help mitigate the impacts of urbanization on food security and the effects of the 

globalized food system on the climate (Coelho et al, 2018).  

To illuminate the scope and significance of the present research, in the following 

section, I will introduce the concepts associated with local food production. Accordingly, I 

will address how local food production can contribute to food security, social wellbeing, 

health condition, and environment. 

Urban Agriculture  

The challenge of sustainable food production for the growing population seems to 

necessitate the use of urban areas to meet increasing food demand. Urban agriculture refers to 

the practice of food supply in urban areas (Orsini et al, 2013). This practice is accomplished 

as a result of a collaborative effort between modern technologies and traditional food 

growing methods. Urban agriculture (UA) can be applied on a small scale in such locations 

as community gardens, rooftop gardens, and balconies using modern urban horticulture 

techniques, including vertical farming, container gardening, and hydroponics (Khan et al, 

2020).  

It is argued that UA could be a way to increase the world food supply without 

requiring more land clearing because the already cleared urban lands are ready for crop 
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planting (McDougall et al, 2019). The UA is also reported to have the potential to be highly 

productive, with roughly twice that potential of rural farming (McDougall et al, 2019). 

Therefore, it is vital to explore and apply most of the potential a city may provide for UA. 

Urban Agriculture Possibilities 

The areas for growing food vary across urban or suburban settings and have evolved 

over time. According to Hughes & Boys (2015), commercial UA, community gardening, and 

private gardening (in such places as yards, balconies, or indoors) are all options for the 

incorporation of food production into urban areas. This research inspected the potential for 

UA in the residential areas of the City of Langford, which is currently suitable for growing 

food. 

One of the means of providing food on a small scale in the food system is community 

gardening (Grebitus, 2021). The use of community gardens can help achieve the 

environmental and sustainability goals of cities since it not only contributes to the 

preservation of the urban open spaces but also provides various environmental benefits. Some 

of these benefits include the reduction of temperature in the summer, filtration of the 

pollutants, addition of oxygen, control of ambient noise, and increase of soil fertility by 

recycling organic waste (Schmelzkopf, 1995; Aprin, 1984, as cited in Schmelzkopf, 1995). 

Therefore, community gardens are a profitable resource for urban farming purposes.  

However, community gardens may have some drawbacks mostly in relation to land 

needs. In this regard, as acknowledged by Guitart et al (2012), the most typical obstacle 

against the utilization of community gardening is the challenge of accessing suitable lands 

due to urban expansion. Burgin (2018) argued that one reason for land scarcity is the 

competition between community gardens and other community demands on prospective 

lands. 
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Furthermore, the implementation of community gardening has several challenges 

such as a lack of finance, cultural difference issues, and neighbourhood concerns, as well as 

supervision volunteers and knowledge inadequacies (Guitart et al, 2012). As a result, despite 

several positive outcomes, community gardening is not the best long-term solution for 

realizing the potential residential spaces for local food production owing to the given 

challenges. Therefore, this study did not explore the cultivation potential in these 

municipally-owned green spaces. 

The way citizens utilize urban spaces has changed with the urbanization process. 

According to Tacoli (2012), uncontrolled urban population growth can result in hunger, 

poverty, and malnutrition. However, with the aid of technological innovations and 

sustainable management of natural resources, even concentrated urban settlements can be 

managed so that they contribute to environmental sustainability (Tacoli, 2012). The changes 

occurring because of urban expansion call for the identification of alternative ways for UA 

that do not necessarily require traditional lands (Nicola et al, 2020). 

"ZFarming" is one of the available approaches for growing food in urban areas. 

Specht et al (2014) defined ZFarming as a green urban architecture aiming to "combine food, 

production, and design to produce food on a larger scale in and on buildings in urban areas 

[including] rooftop gardens, rooftop greenhouses, and other building-related forms" (p. 33). 

ZFarming methods, such as balcony or roof gardening, could help ensure the long-term 

viability of urban food production. 

Balcony gardening is a form of UA that introduces various benefits to the city and its 

residents. Bal & Pal (2020) highlighted that balcony gardening, as a community-based and 

integrated method, contributes to the establishment of food security and positively influences 

social, environmental, and economic aspects of urban life. Due to the limited sun exposure, 
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balconies that face north support a smaller amount of planting compared to other directions 

(Krzymiska et al, 2020). Vazhacharickal (2014) suggested choosing vegetables that are faster 

to grow, tolerant to extreme environmental conditions, and easy to propagate. However, only 

a portion of all balconies will be practically usable for growing purposes. 

Green roofs, which are vegetation-covered structures, provide buildings with some 

technologically sustainable qualities and offer space for food production (Hui, 2011). 

Nonetheless, static load and capacity of buildings to accommodate agricultural activities are 

the critical factors that determine the feasibility of rooftop gardening (Specht et al, 2014). In 

the city of Toronto roughly 25% of rooftop surfaces are appropriate for gardening due to 

technical challenges (MacRae et al, 2010). Thus, the food production potential of roof areas 

might be limited, compared to other methods of urban food production that are not subject to 

construction limitations. 

One of the most accessible places to grow food in cities is residential yards. Growing 

food in yards can significantly increase the food security of a community (Kortright & 

Wakefield, 2011). According to McDougall et al (2020), in Sydney, Australia, food 

production in yards was inhibited by several challenges, including labour efficiency and soil 

pollution (McDougall et al, 2020).  

One modified way of gardening in yards could be the idea of connected backyards. 

According to Suh et al (2021), farming in a connected backyard is a collaborative activity in 

which the backyards of bordering houses are linked through interconnected entrances in a 

way that the householders can profit from resource sharing and form social ties with their 

neighbours. This creative use of yards can result in better gardening outcomes.  

Scheromm (2015) claimed that in a collective gardening approach, the participants 

build an actual food production system that generates social, leisure, and environmental 
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functions. Some UA experiences with a similar cooperative nature, including organic 

farmers' cooperatives in Cuba, Sole Food Street Farms in Vancouver, Canada, and Pocket 

City Farms, in Sydney, Australia, are examples of collective UA with various 

accomplishments (Suh et al, 2021). Hence, possible advantages of common gardening could 

be achievable through some contextual practices. 

Societal Advantages of Local Food Production 

Even though local food systems, like community gardens, face some challenges, they 

can contribute to uplifting the society. According to McCreadie, local food production is a 

crucial driver of social well-being since it creates local jobs, encourages healthy eating and 

food waste minimization, and promotes food transparency (as cited in Karol & Brunner, 

2009). Community gardening as a method of local food production bears several advantages. 

In this regard, this UA approach can serve as an alternative/supplement to food welfare 

programs and decrease urban food insecurity (Pudup, 2008). Moreover, it can mitigate 

environmental degradation and the disadvantages of urban industrialization for marginalized 

residents, including those struggling with poverty (Pudup, 2008). Consequently, in addition 

to offering health benefits, locally grown products can improve local food systems, which are 

possibly among the best trends to help food security. 

Food Security 

Food insecurity has always been one of the living challenges to overcome in every 

community. As defined by the Food and Agriculture Organization of the United Nations 

(FAO) in 2003, food security refers to a condition in which nutritious, adequate, and safe 

food is always available for everyone according to their dietary demands and food 

preferences for a healthy lifestyle, without any social, physical, or economic accessibility 

issues.  
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Patel (2009) argues that food sovereignty is a rational requirement for the 

establishment of food security. Admittedly, food sovereignty is the right of individuals to 

determine their food and agriculture systems, as well as the degree to which they choose to be 

independent (Rosset, 2003). Moreover, this concept advocates the support and management 

of local farming and food production in accomplishing the Sustainable Development Goals 

(SDG) (Rosset, 2003). The SDG to "End hunger, achieve food security and improved 

nutrition and promote sustainable agriculture" identifies the importance of strengthening local 

food systems' resilience to prevent widespread shortages in the future and to guarantee food 

security and a healthy diet for everyone (United Nations, 2015, para. 4). 

For instance, rooftop gardening may be highly useful during times of crisis when 

there is a lack of food supply. During the COVID-19 crisis, Lufa Farms, located in Montreal, 

Canada, managed to meet the local demands for foods and products by starting their fourth 

rooftop garden (Nicola et al, 2020). Hence, traditional models, such as public gardens, back 

gardens, and rooftop gardens, can be of significant help for local food production. Overall, 

local food production can help eliminate food insecurity. 

Health and Nutritional Benefits of Local Food 

The food grown by its consumers offers the greatest benefit of having higher 

nutritional value for people who are unable to access fresh food due to financial or physical 

constraints (Gulyas & Edmondson, 2021). According to the FAO (2020), nutritious products 

are difficult to trade because of their more perishable nature. Moreover, fresh food cost 

increases due to storage, transportation, and distribution challenges.  

These challenges urged me to investigate the effectiveness of local food production 

versus global food supply. The mitigation of the barriers to locally produced nutritious food 

and reduction of some hidden costs, like GHG emissions and their subsequent health costs 
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(1.7 and 1.3 trillion dollar per year by 2030, respectively), cause healthy diets to be more 

affordable (FAO, 2020).  

The COVID-19 pandemic has placed a set of one-of-a-kind hurdles on the food retail 

and food service industries of Canada (Goddard, 2020). The uncertainty in the people's 

access to nutritious food during the pandemic forced societies to seek solutions for 

counteracting the effects on food security (FAO, 2020). Local food systems can sustainably 

address concerns raised by a globalized food system regarding climate change on a municipal 

level. 

Sustainable Community Development 

Local food production in urban areas can promote sustainable development. Dale & 

Newman (2006) defined sustainable community development as a process that is dynamic 

due to the ever-changing nature of the world and its uncertainties, which require the 

promotion of the resilience of communities. The improvement of community self-sufficiency 

via various measures, such as food production, is a strategy to accomplish sustainable 

development on a community level (Roseland, 2000).  

Local food production can address globalized food system challenges, such as 

increased deforestation, exploitation of farmland, soil contamination, and resource depletion; 

consequently, it can contribute to the enhancement of urban sustainability (DeLiberty & 

Kremer, 2011). The promotion of local food production can assist in the rejuvenation of a 

community by contributing to its environmental, social, spiritual, and economic well-being 

(Feenstra, 1997).  

As Clark & Nicholas (2013) highlighted, urban food forestry, which is recognized as 

a planned use of food-producing tree species in urban agricultural landscapes, has a vast 

potential capability to improve urban sustainability through enhancing food security and 
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offering a multifunctional landscape. For instance, these productive landscapes could 

enhance social empowerment results (Westphal, 2003), air quality, water regulating, tree 

shading (Song et al, 2018), public health, small enterprise opportunities, biodiversity habitat 

and some other ecosystem services (Clark & Nicholas, 2013).   

Condon et al (2009) also pointed out that local food production is a beneficial concept 

in urban design as it eliminates the need for long-term storage and transportation. Overall, 

local food production can be a beneficial activity for the sustainable development of 

communities.  

Food Systems and Environmental Sustainability 

Food production in urban areas contributes to environmental sustainability, in 

addition to sustaining the food system. Urban agriculture can improve the overall 

sustainability of the food system by recycling urban organic wastes that can be used as 

fertilizers and lowering dependency on synthesized mineral fertilizers, which are highly 

detrimental to the environment (Gulyas & Edmondson, 2021).  

Kumar et al (2019) claimed that despite the advantages of chemical fertilizers for 

plant growth, they begin to harm the environment and ecosystem from their manufacturing 

time because they contain some toxic byproducts such as NH4, CO2, and CH4 gases. The 

contamination of air and water by so-called chemicals and the degrading impacts of their 

addition to soil negatively continue with deteriorating human health. Schulz & Römheld 

(1997) argued that recycling of municipal organic waste provides mineral nutrient inputs for 

plant production that are naturally available, and when used properly, they improve soil 

quality. Therefore, locally grown food accompanied with organic waste usage can help 

reduce waste and GHG emissions.  
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Clark & Nicholas (2013) noted that UA can be implemented to enhance sustainable 

urban development by offering ecosystem services that benefit the environment via 

improving the habitat for biodiversity and sequestering carbon dioxide. Hence, addressing 

sustainability issues is achievable through the adoption of appropriate techniques. For 

example, Deelstra & Girardet (2000) acknowledged that operating waste management 

following local food production requirements, including reusing some of the household waste 

in the growing phases, using organic waste as fertilizer, and decreasing food packaging 

materials, offer sustainable features to a city. They added that consuming recovered 

wastewater and available fertile soil for planting maintains some natural systems in balance; 

besides, lowering large food imports decreases the need for land surfaces in other regions. 

Food Growing Potential Assessment 

The investigation of potential for local food production is a procedure that can vary 

depending on the characteristics of each location. However, there are some common 

considerations to be taken into account for evaluation purposes. DeLiberty & Kremer (2011) 

proposed a geographical analysis for land potential estimation. They believed that many 

variables influence the potential of a land for food production in a city. Accordingly, they did 

not expect to utilize all available areas for crop production (DeLiberty & Kremer, 2011).  

Urban gardening also encompasses the growth of non-essential foods within 

municipal boundaries. The production of staple crops and meat is often exempt from local 

food production owing to the need for a comparatively substantial land foundation for 

producing these products (Hallsworth & Wong, 2015). 

Some studies modeled urban agriculture's potential for yield by assuming that specific 

percentages of landscape features were available for food production. In Sydney, Australia, 

McDougall et al, (2020) explored three scenarios of 25%, 50%, and 75% utilization of local 
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yards, including surrounding street edge and vacant spaces. They assumed that water and 

organic matter were available. Although Sydney's warm temperate climate allows cultivation 

during the year, limitations in labour availability and land contamination meant that the 75% 

scenario was not feasible (McDougall et al, 2020). In another study in Vancouver, Canada, 

Johnson et al (2015) performed their analysis based on a 150-day (about 21 weeks) growing 

season. 

Depending on the conditions of various urban gardening methods, various amounts of 

vegetables can grow, ranging globally from between 0.15 and 0.57 kg/m2, mainly depending 

on the locality (De Vries et al, 1997, as cited in Duchemin et al, 2008) Based on Canada's 

Food Guide serving size, CoDyre et al (2015) estimated that, on average, 20.4 servings of 

fruits and vegetables could be produced per square meter of a garden in Guelph, Canada, 

across the growing season. Agriculture and Agri-Food Canada (2007) identified a potential 

production of 0.6 kg/m2 for unprocessed vegetables (as cited in Duchemin et al, 2008). In 

Montreal community gardens production was reported to vary between 0.3 kg/m2 and 5.4 

kg/m2 (Duchemin et al, 2008). It should be noted that this rate may differ from location to 

location depending on the applied cultivation or maintenance techniques (i.e., whether 

modern or traditional).  

For example, the aquaponics system, an innovative production system that integrates 

aquaculture with hydroponic vegetable crops (Dos Santos, 2016), may produce different 

amounts of vegetables across the year compared to a ground-based planting method that 

works either unconditioned and is low productive in the winter or performs conditioned like a 

greenhouse (O'Sullivan et al, 2019). Nevertheless, such research can be helpful in making 

general inferences for decision-making purposes. 
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Conclusion of Literature Review 

The literature review recapped some key concepts related to local food production 

and its consequences. It sufficiently covered the main concepts related to local food 

production, including food security, sustainability, and UA potential. The reviewed literature 

revealed the urban agricultural prospects in the area under study. It also addressed the 

contribution of local food production in suburban areas to sustainable community 

development and dealt with the environmental and social benefits of this measure. 

Research Approach and Methodology 

The intention to explore food production potential on a local scale using a community 

example formulated my research methodology, which is a case study design. To discover the 

potential for growing food, I sought to conduct the present research using a method that could 

be adapted to the ever-changing nature of communities. To find out the distribution patterns 

of areas with cultivation potential across a suburb, it was first necessary to identify the areas 

that can be used by the residents for food production. The adoption of a case study approach 

allowed me to bring the research objectives into practice in a real context. A case study 

research design is appropriate for finding the answers to the questions requiring an in-depth 

recognition of multiple aspects of an issue in its real-world setting (Crowe et al, 2011). I took 

a pragmatic approach toward this research since it facilitates the selection of the 

methodologies, techniques, and strategies that best fulfill the needs and purposes of the 

research (Creswell, 2009).  

As per the primary purpose of this study, I developed an estimate of the potential for 

local food production in residential neighbourhoods, using spatial data and geographical 

approaches. According to Creswell (2009), the research problem or issue, researcher's 

experience, and research audience have a vital role in determining the design for analysis. 
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The implementation of a case study to evaluate the potential for local food production 

enabled this research to explore how local food cultivation can combat climate change and 

support the sustainability goals of the city under study. Therefore, using a case study, I 

investigated the potential of a sustainable neighbourhood for local food production. 

Case Study Context 

I selected the City of Langford in this case study to explore the research questions. 

Langford is a suburb of Victoria, as demonstrated in figure 2, with a population of 46,584 as 

of 2022 (Statistics Canada, 2022). Langford is a rapidly developing city; according to 

Statistics Canada (2022); this city has had a population growth of 31% from 2016 to 2021, 

with a total municipality land area of 41.43 square kilometers in 2021. The City of Langford 

can be considered a typical case of a suburban community that can reflect the characteristics 

of a larger population (Seawright & Gerring, 2008), which in this case are urban and 

suburban communities in Canada. The new forms of housing and a focus on a more 

sustainable urban design made this city an appropriate choice for addressing the research 

challenge; it offered an effective way to learn about a situation by allowing for describing and 

analyzing the context (Corcoran et al, 2004). 
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Figure 2 

City of Langford Location, 2022, Statistics Canada 

 

The management of GHG emissions has been given special attention in the City of 

Langford Official Community Plan. In the mentioned plan, the reduction of GHG is 

considered a necessary step towards mitigating climate change and helping to lessen these 

effects both locally and globally (City of Langford Planning Department, 2021). Moreover, 

the policy of this city is to support food production on a local scale (City of Langford 

Planning Department, 2021).  

The geographical location of the city of Langford, being on an island bordered by the 

province's capital city, Victoria, presented a strategic opportunity that drew my attention to 

work on this case study to find out how to utilize some of the area's hidden potential 

efficiently. While there have been some community gardens in the city of Colwood, Sooke, 
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and a few others, there have been none in the city of Langford (University of Victoria 

Community Mapping Collaboratory, n.d.). However, other initiatives, like a farmer's market 

on Goldstream avenue (BC Farms & Food, 2022), represented the city's enthusiasm and 

possibilities for supporting homegrown fruits and vegetable productions. Therefore, all these 

characteristics made Langford a suitable option for addressing my research questions.  

Methods 

The present case study was carried out in three phases, which are described in the 

following sections. 

Phase 1- Sample Data Collection 

The first phase involved assessment of the availability of land and other spaces that 

residents could potentially use to grow food. In this phase, the data related to land typology 

were collected using the Official Community Plan of Langford (City of Langford Planning 

Department, 2021), geographical information system (GIS), and satellite images (Google, 

n.d.). Additionally, the general features of the areas under investigation were analyzed using 

aerial images and ground-truthing. 

This phase started with exploring different land uses in the municipality to investigate 

the land suitability for cultivation. Considering the reviewed literature indicating the 

incredible benefits of residential gardening, I primarily focused on residential land uses 

because of the growing food demand in these areas as a result of the rapid rate of urban 

expansion and population growth (Regmi & Dyck, 2001). The increasing threats to the global 

food supply, social well-being concerns, and food insecurity highlight the importance of 

considering residential areas as potential sources of food production, since residents can play 

a pivotal role. Additionally, residents have flexibility and easy access to the private spaces in 
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their residential properties. Therefore, residential spaces are preferable for local food 

production to satisfy household food requirements. 

 The determination of the extent of residential lands in the City of Langford was 

accomplished using the Official Community Plan of this city (City of Langford Planning 

Department, 2021). To this end, firstly, I identified different zones; neighbourhood, city 

center, and hillside/shoreline. The fundamental criteria for selecting these urban zones was 

that most of their urban blocks comprised residential properties, which I fulfilled through a 

general scanning of the City of Langford land use map (City of Langford Planning 

Department, 2021). Secondly, I marked the residential blocks in different zones where food 

can be grown locally. I thoroughly reviewed the Langford parcel map and accompanying 

attribute table (Environmental Systems Research Institute, n.d.) to provide an overview of the 

urban allotments' typology, including the size of built area, amount of open space, and the 

number of storeys. Based on the background studies about UA opportunities, areas with 

potential for cultivation were discovered. Subsequently, I performed sampling to distinguish 

urban typologies by adjusting satellite images and the official zoning map. Accordingly, I 

considered all different places in the City of Langford that can be utilized for local food 

production. 

Sampling Process 

In order to determine the areas located across the municipality for food production, I 

selected representative samples from the residential areas. According to Statistics Canada 

(2016), approximately 40% of the residential buildings in the City of Langford are single-

detached houses (see Appendix I). These houses support the research purpose (i.e., local food 

production) as this type of dwelling offers the most accessible land for cultivation. At the 

time of writing this research, such properties with a yard delivered most of the basic 
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requirements for growing vegetables, such as a base for planting, soil, and sun exposure, with 

lower preparatory expenses than other UA forms. Further details regarding the estimation 

process are described below. 

Residential areas in the City of Langford are not homogenous in terms of layout or 

design. To reach a more accurate estimation of the residential open spaces across the city, I 

selected representative samples with food-growing potential from three land-use zones with 

varying densities using the Langford Parcel map (Environmental Systems Research Institute, 

n.d.). The City of Langford Planning Department (2021) has designated specific land uses for 

the City of Langford by specifying how urban growth will be concentrated and development 

will be directed. These areas include the city center, neighbourhood, hillside/shoreline, 

agricultural properties, open spaces, mixed-use employment centers, and business and light 

industrial zones (City of Langford Planning Department, 2021). In this study, I primarily 

focused on the residential areas within the above-mentioned zones with the incentive of 

exploring private places linked with residential properties. The residential open spaces were 

mostly found in the city center, neighbourhood, and some parts of the hillside/shoreline 

(Figure 1).  

Based on the Growth Management and Land Use Strategy map (City of Langford 

Planning Department, 2008), other zones (i.e., agricultural properties, open spaces, mixed-use 

employment centers, and business and light industrial zones) typically lacked a notable 

number of residential places. As a result, they were excluded from the analysis despite the 

fact that they may have areas (e.g., balconies and roofs) that have potential for food 

cultivation. I chose one sample from each of the three zones with residential land use as the 

dominant style. These samples were selected based on the distribution of different typologies 

in the residential areas of Langford, as displayed on the parcel map of this city 
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(Environmental Systems Research Institute, n.d.). In addition, the data acquired from 

Statistics Canada (2016) demonstrated different structural types of dwellings, including 

single houses, apartments in multi-storey buildings, duplex houses, rowhouses, and movable 

dwellings. Finally, equipped with a comprehensive point of view, I came up with three 

samples representing the common patterns observed in residential areas. Each sample 

contained all the settlement forms that were observable in urban blocks in those three zones, 

so the calculation results were useable for the rest of the area, similar to each sample. 

For sampling purposes, I used aerial images and the three-dimensional views of 

Google Maps to determine the characteristics of housing in each zone. The purpose was to 

find areas, such as blocks or groups of dwellings, that could represent the characteristics of a 

wider area. 

I selected sample 1 from the city center zone, which needed some field observations 

to complete the investigations, given the high contrast in the types of the buildings. I visited 

the exterior of each urban lot in sample 1 to seek additional information, including different 

types of roofs, the quantity and size of balconies, and physical accessibility to the back/front 

yards that assisted me in the calculations of agricultural potential. 

The city central zone contained not only residential properties, but also some non-

residential lots, such as commercial, community institutional, industrial, and community 

town centers, as well as mixed-use residential-commercial areas (Zoning Bylaw 300, 2021). 

Based on the observations, it was found out that despite the presence of non-residential lots, 

the city center zone was still one of the main residential zones for estimation since the 

number of non-residential areas was not noteworthy compared to the area of residential 

spaces; furthermore, in some cases, the non-residential areas were located in residential 

buildings. On the Peat Road, for example, numerous small enterprises, such as restaurants, 
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coffee shops, and other small-scale businesses, are situated on the ground level of multi-

storey residential buildings.  

The selection of Sample 1 from the city center zone resulted in the recognition of land 

availability in part of the city with the highest level of residential dwellings density. This 

sample contained all types of residential buildings found in the zone. Moreover, the size of 

the sample made it sufficiently representative of the whole area of this zone; therefore, it well 

served for generalization purposes. 

Sample 2 was selected from a neighbourhood zone with less intensity than the 

previous zone. The neighbourhood zone had a homogenous pattern in most parts; hence, the 

selected sample was smaller than Sample 1. In this regard, Sample 2 was chosen from a 

residential block with the most typical size and shape in that area. 

There were also some residential structures in the hillside areas that followed a 

different urban design pattern, compared to the other areas located in Langford. The 

structures and private open spaces were very similar in this part of the city; hence, despite the 

small size of Sample 3, it was adequate for use in the estimation phase. Overall, working on 

different patterns increased the accuracy of research findings.  

Figure 3 shows the areas of the city center, neighbourhood, and hillside/shoreline of 

Langford. 
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Figure 3 

City of Langford Growth Management and Land Use Strategy, City of Langford Planning 

Department, 2021, p. 16 

  

Phase 2- Sample Data Analysis 

The second phase of the study involved the analysis of the samples in terms of their 

land cover to estimate the total land area (km2) of the zones potentially available for 
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cultivation. For each sample area, first, I defined a polygon around a set of residential lots 

that could represent the typology of the specific zone from which the sample was chosen. 

Afterward, I measured the areas of the spaces with potential for cultivation using the online 

parcel map on the ArcGIS web platform (Appendix V). For some estimations, like the size of 

balconies, field inspections were performed to complement the mathematical calculations. 

Field observations of different localities (e.g., apartments and houses) with potential for food 

production confirmed the data derived from the maps.  

To perform a more precise measurement of the potential for food production in the 

City of Langford, I considered the existing urban typologies. Based on the Official 

Community Plan (City of Langford Planning Department, 2021), the residential city zones 

contain specific structures with various densities. They include various forms, such as multi-

storey buildings, townhouses, single houses, and rowhouses. During the sampling process, I 

attempted to cover the main typologies that are representative of the areas with potential for 

food growing. For example, almost every multi-storey building in Langford has a balcony 

and flat roof that offer some open spaces for growing vegetables. In addition, single houses in 

Langford allow for food growing by residents as they have a small yard area attached to an 

urban lot. 

I classified the different types of food production approaches based on the data 

collected in the literature review to estimate the total food production potential across the 

suburban area of Langford. Generally, growing vegetables by residents is practiced via both 

indoor and outdoor gardening. Watjanatepin (2020) promoted indoor gardening as an ideal 

method to grow organic vegetables due to the lack of enough space in urban households. 

However, indoor planting requires specific calculations to ensure productivity.  
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On the other hand, outdoor gardening, which can be performed in different ways, is a 

fruitful option in case its requirements are met. Providing physical planting conditions such 

as soil, water, sun exposure, appropriate seeds, and other cultivation needs along with other 

factors, including knowledge and resident's readiness for such activity, ultimately contributes 

to the effective use of the potential that is available and its benefits that are discussed in the 

literature review. 

In estimating the available area for growing food, I calculated the area of all the open 

spaces in residential lots. Then, I followed used a ratio to allow for various production 

limitations as outlined in the literature above and detailed below (Table 10). A conservative 

approach was taken considering 25% and 50% of the total area of residential yards 

(McDougall et al, 2020), and 25% of total roof area (MacRae et al, 2010). Although those 

studies were taken in different cities assessment of the availability of cultivation resources, 

such as labour, statistical analysis, sun exposure, and other issues in the City of Langford is 

out of my thesis scope, so I took a conservative approach. I used the 25% and 50% scenarios, 

in which they consider a portion of all the open space, to finalize calculated raw figures about 

yards, roofs, and balconies in the case study. 

There are various methods for growing food in residential outdoor spaces. Hughes & 

Boys (2015), proposing different outdoor private gardening options, introduced balconies as 

potential spaces for growing food. Considering balconies, I only included the balconies of 

three-storey or taller structures, assuming they have significant potential. The reason for this 

assumption is that while most of those multi-storey buildings have numerous apartments with 

balconies, other lower-density residential lots and houses have a particular yard area 

computed in the yards. These structures were mainly in the city center zone. Based on the 

challenges of gardening on balconies, including the difficulty of growing food on north faced 
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balconies and space restrictions, the proportion of balcony space available was considered to 

range from 25% to 50% of the total balcony area. The measurement of the area of each 

balcony was performed using field studies, along with online documents (e.g., 3D photos on 

Google Earth application and Langford parcel map). 

One of the most common areas in the City of Langford is the house yard, which is 

considered a land opportunity for cultivating local food. A brief observation showed that the 

yards, including front or back yards, may currently contain some amounts of vegetation, like 

trees, including fruit trees, ornamental plants, or some edible vegetables. To estimate the area 

of the yards in the designated samples, I measured the open spaces of each residential lot and 

included the existing green spaces as well. Practically, the open areas occupied by some trees 

or plants cannot be considered among the areas with food production potential. On the 

contrary, some fruit trees with vegetable-growing canopies conveyed a double food-growing 

potential area. I justified these two opposite situations in calculations; the total yard area was 

based on considering all open areas, assuming that the already planted vegetation could be 

replaced with edible plants in case of needing to reach a certain amount of food production. 

Nevertheless, I did not double any areas in case natural preservation strategies might not 

allow the conversion of all the trees to fruit trees and edible plants. 

Roofs, as a location for food production, mainly means buildings with flat roofs. In 

this research, the term "roof area" referred to the visible flat area of the building roofs; 

accordingly, pitched roofs were excluded from the calculations. Roof gardening variables, 

such as technical capacity (i.e., load bearing limitation), accessibility to water or other 

gardening necessities, were not calculated in the estimations, as this study focused on the 

availability of suburban potential spaces rather than the technicalities of the cultivation 

methods. However, for the further analysis of roofs' practical potential, I considered only a 
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range of 25% and 50% of the total roof area to estimate their productivity level based on the 

literature described above. The measurement of food growing possibilities was based on all 

the plane surfaces of the roof, excluding the built facilities visible from the aerial images, 

providing horizontal vacant spaces.  

Based on the investigations, the best available potential sites for food production 

included yards, balconies, and roofs. The potential that each sample could offer was 

calculated and then converted to area per square kilometer to enable generalization. The data 

obtained in this phase of the study facilitated the estimation of the potential of three zones in 

the City of Langford in the third phase. 

Phase 3- Food Growing Potential 

In the third phase of the research, the data obtained in the previous phases were 

subjected to analysis to determine the local food production potential in the City of Langford. 

To this end, I calculated the total potential area for each of the three land use categories by 

extrapolating the land data of each sample to the total land area (km2) of the suburban zone in 

which it lay. In this regard, after calculating the total potential of each selected sample for 

food production per square kilometer, it was divided by the total land area of that sample 

(km2), as seen in (1). That said, the possibility of utilizing tree canopies for planting did not 

double any calculations, indicating that implementing this gardening could expand the 

number of available places beyond what is shown at the time of this study. 

 Potential area for food per square kilometer=
Total Potential in the sample (km2)

Total sample area (km2)
 (1) 

Based on the data obtained in the first and second phases of the study, the open spaces 

with the potential for food production had been already recognized. Therefore, the average 

areas of the potential spaces, including balconies, yards, and roofs, as the available spaces for 
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urban planting in each residential zone in Langford, were calculated per square kilometer. To 

this end, I measured the approximate total area of each zone by means of the online 

measurement tools provided on the Langford parcel map using the ArcGIS web application 

(Environmental Systems Research Institute, n.d.). These areas did not contain the blocks 

without residential lots. For instance, large open spaces, such as parks, were not measured in 

the calculations because the focus of the study was on residential land potential. To achieve 

the total potential area in each zone, the previous data related to the land potential per square 

kilometer was multiplied by the zone area multiplied by different rates of 25% and 50%, 

using the following equation (Table 10):  

 
Total potential area in each zone (km2)= 

Potential area for food per square kilometer*Total area of each zone*25%	or	50% 
(2) 

Based on the field observations and aerial photos, all of the open spaces were not 

practically accessible for vegetable planting. However, based on the literature review and the 

amount of potential area obtained in the case study, I estimated food productivity. To achieve 

a better understanding of the productivity level in the residential areas of the City of 

Langford, I used the minimum worldwide rate of vegetable productivity of 0.15 kg/m2 (De 

Vries et al, 1997) and a maximum of 0.6 kg/m2 production by Agri-Food Canada (2007) (as 

cited in Duchemin et al, 2008). I consider the lowest and the highest amount of vegetable 

production of 25% or 50% of potential area in the case study during the growing season (18 

weeks) (Table 12 and 13). I conclude by making suggestions and recommendations in terms 

of the potential for local food production to improve the current Official Community Plan 

policy (City of Langford Planning Department, 2021).  
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Methodological Limitations 

I encountered a few potential limitations due to using a case study as my research 

approach. Although case studies are characterized by a flexible research design with an 

adaptive nature (Corcoran et al, 2004), such studies are not necessarily generalizable 

(Hodkinson & Hodkinson, 2001). There were several potential concerns regarding the data 

collection process of this research design, including inadequate details, inaccessible data, and 

an incomplete collection of documents (Bowen, 2009).  

To resolve this limitation, in the present study, effort was made to base the 

judgements and calculations on the best available data at the time of writing. It should be 

noted that the buildings that were under construction were disregarded given the lack of any 

knowledge regarding the look of those buildings in the future. During the implementation of 

the field research of the samples, I faced only two lots in their first stages of construction, and 

the data were not predictable. Since the number was not very significant, it was assumed that 

the under-construction properties would not alter the results considerably. Therefore, I took 

no account of such properties. 

In this research, calculations of potential were based on the existing structures. For 

instance, despite considering all the potential roof areas in calculations due to some 

constraints, such as weight capacity restraints, the existing roofs were not entirely available 

for food cultivation. This calls for the development of technologies and preparations for 

agricultural purposes. 

Another limitation in this study was the complexity of quantifying the amount of food 

that a suburban region, like Langford, can produce if growing potential was utilized. This 

constraint was due to the lack of adequate data for calculating the amount of food grown 

using different UA methods. According to Nonnecke (1989), vegetable productivity is 
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associated with the characteristics of the growing environment, such as the soil and weather 

conditions. Regardless of the variables that were not in the research scope, I considered the 

productivity of the potential areas based on a study that reported a vegetable production range 

of 0.3-5.4 kg/m2 for community gardens (Duchemin et al, 2008). Therefore, although the 

provision of a figure that demonstrates the amount of food that can be grown in a suburban 

area is a complex process, I relied on the available data to complete the research findings and 

address the study objectives.  

Research Findings 

This section begins with the description of the representative samples. As shown in 

figure 4, the samples were selected from three residential zones of the City of Langford and 

exhibited characteristics typical of the zone. After defining a polygon around each sample, 

the data regarding the available areas with potential for food production were collected. As 

per the rationale of using a sampling procedure, each sample had its particular characteristics 

in terms of growing potential, which led to the use of different forms of investigations. 

Therefore, calculations were performed based on the most frequently observed type of open 

areas in each sample. Then, I generalized the results of the samples to their matched areas 

described in the method section. Therefore, the analysis of the data obtained from the 

samples led to the achievement of the total potential area (km2) that Langford residents can 

use for cultivation purposes. 
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Figure 4  

Location of the Three Selected Samples, Retrieved from Langford Parcel Information Map, 

2022 

 

Sample 1- City Center Zone 

Figure 5 displays the location of the first sample in the City of Langford. The city 

center zone, containing Sample 1, has a mixture of different building types, such as multi-

storey structures and single houses. Goldstream Avenue segregates this sample from the 

north; in addition, the Orono Avenue, Peat Street, and Jacklin/Jacobson Roads separate it 

from the south, east, and west, respectively.  
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Figure 5  

Location of the Selected Sample from the City Center Zone (Sample 1), Retrieved from 

Langford Parcel Information Map, 2022 

 

Table 1 summarizes the data regarding the availability of open spaces for cultivation 

in Sample 1, including the flat roofs, backyards, front yards, and balconies. The total area 

(km2) in Table 1 indicates the total area that each single house or multi-storey building can 

potentially provide for food production in this sample. 
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Table 1 

Availability of Potential Areas for Growing Food in Sample 1 

Category Roof 
Area(km2) 

 Backyard 
& Front 

yard 
Area(km2)  

Balcony 
Area(km2) 

Total 
Area(km2) 

Apartment (5 storey) 0.0013 0.0003 0.0004 0.0019 
Apartment 0.0069 0.0002 0.0002 0.0072 
Apartment (5 storey) 0.0021 0.00005 0.0006 0.0027 
Apartment (Under construction) - - - - 
Single house - 0.0005 - 0.0005 
Single house - 0.0005 - 0.0005 
Single house - 0.0004 - 0.0004 
Single house - 0.0005 - 0.0005 
Apartment (5 storey) 0.001 0.0012 0.0004 0.0026 
Single house - 0.0006 - 0.0006 
Single house - 0.0005 - 0.0005 
Single house - 0.0003 - 0.0003 
Single house - 0.0002 - 0.0002 
Apartment (5 storey) 0.001 0.0001 0.0001 0.0013 
Apartment (5 storey) 0.001 0.0001 0.0001 0.0013 
Single house - 0.0002 - 0.0002 
Single house - 0.0002 - 0.0002 
Single house - 0.0004 - 0.0004 
Single house - 0.0006 - 0.0006 
Empty Field - - - - 
Single House - 0.0009 - 0.0009 
Single House - 0.0007 - 0.0007 
Single House - 0.0008 - 0.0008 
Single House - 0.0037 - 0.0037 
Single House - 0.0018 - 0.0018 
Single House - 0.0009 - 0.0009 
Single House - 0.0005 - 0.0005 
Single House - 0.0004 - 0.0004 
Apartment (5 storey) 0.001 0.0002 0.0005 0.0017 
Single House - 0.0001 - 0.0001 
Single House - 0.0002 - 0.0002 
Single House - 0.0002 - 0.0002 
Single House - 0.0002 - 0.0002 
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Apartment (4 storey)-
commercial 0.0012 - - 0.0012 

Apartment (12 storey multi use) 0.0011 - 0.0008 0.0019 
Apartment (Under construction) - - - - 
Parking Lot - - - - 
Apartment 0.0004 - - 0.0004 
Apartment (3 storey) - 0.0002 0.00006 0.0003 
Apartment (3 storey) - 0.0002 0.0002 0.0004 
Apartment (3 storey) - 0.0004 0.00006 0.0005 
Tim Horton 0.0002 0.0002 - 0.0004 
Apartment (2 storey) 0.0007 0.00003 - 0.0007 
Parking Lot - - - - 
ICBC 0.0007 0.0003 - 0.0010 
Apartment (City Hall) 0.0002 - - 0.0002 
Single House - 0.0004 - 0.0004 
Single House - 0.0004 - 0.0004 
Apartment (3 storey) 0.0006 0.00006 0.0002 0.0009 
Total Area 0.0186 0.0196 0.0036 0.0418 

Based on the data presented in Table 1, the total open area for all the categories 

considered in Sample 1 can be calculated using (3): 

 Total potential area in the sample (FPAs1) = Sum of Total Area (km2) = 0.041 km2 (3) 

Table 2 tabulates the total Sample 1 area (km2) and the total area in this sample (km2) 

with potential for food cultivation. As presented in this table, in Sample 1, the available open 

area with potential for food growing is 0.36 per km2. 

Table 2 

Area Available for Local Food Production (per km2) in Sample 1 

Total potential area in the sample 
(km2) 
FPAs1a 

Total sample 
area (km2) 

A1s1b 

Potential open area per km2- 
A2 

FPAs1/A1s1 

0.041 0.113 0.36 

Note.  

a Total Food Potential Area in Sample 1. b Area of Sample 1 
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Since the city center accommodates all three different types of areas for UA that were 

considered in the calculations, more details are provided in Table 3. Table 3 summarizes the 

total area of balconies, yards, and roofs individually for further analysis in the discussion 

section. To obtain the percentage in the sample area, the total area of the sample (0.113 km2) 

was divided by the total area of each type of potential spaces (i.e., yard, balcony, and roof). 

Multiplication of the total area of the city center (about 2 km2) by the percentage gives the 

approximate total area of each type in the city center zone. 

Table 3 

Area Available for Local Food Production (km2) in Different Patterns of Distribution in 

Sample 1 

 Total area in the 
sample (km2) 

Percentage of each 
type of potential in 

the sample 

Approximate total 
area in the City 

Center zone (km2) 
Roof 0.018 16% 0.323 

Backyard/ front 
yard 0.019 17% 0.343 

Balcony 0.003 3% 0.02 
 
Sample 2- Neighbourhood 

Figure 6 depicts the location of Sample 2 in Langford. Based on the City of Langford 

Official Community Plan, the land use of this sample is designated as a neighbourhood, 

including single houses with yards. This residential area is surrounded by Treanor Avenue, 

Phelps Avenue, and Renart Pl. 
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Figure 6 

Location of the Selected Sample from a Neighbourhood (Sample 2), Retrieved from Langford 

Parcel Information Map, 2022 

 

Table 4 shows the data on the availability of areas with food growing potential in 

Sample 2. In this sample, the total area (km2) includes the area of back and front yards. Total 

area (km2) in Table 4 represents the total area that each single house can provide for growing 

food. 
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Table 4 

Availability of Potential Areas for Growing Food in Sample 2 

Category Total Area (km2) 
(Yard Area (km2)) 

Single House 0.0006 
Single House 0.0004 
Single House 0.0005 
Single House 0.0004 
Single House 0.0004 
Single House 0.0005 
Single House 0.0003 
Single House 0.0003 
Single House 0.0004 
Single House 0.0003 
Single House 0.0004 
Single House 0.0005 
Single House 0.0006 
Single House 0.0001 
Single House 0.0006 
Single House 0.0007 
Single House 0.0009 
Single House 0.0007 
Single House 0.0006 
Single House 0.0009 
Single House 0.0010 
Single House 0.0007 
Single House 0.0009 
Single House 0.0009 
Single House 0.0008 
Single House 0.0002 
Single House 0.0006 
Single House 0.0009 
Single House 0.0001 
Single House 0.0001 
Single House 0.0005 
Single House 0.0006 
Single House 0.0005 
Single House 0.0007 
Single House 0.0006 
Single House 0.0008 
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Single House 0.0009 
Single House 0.0006 
Single House 0.0005 
Single House 0.0008 
Single House 0.0002 
Total Area 0.0278 

 

Based on the data presented in Table 4, the total potential area for all the single house 

category considered in Sample 2 can be calculated using (4):  

 Total potential area in the sample (FPAs2) = Sum of Total Area (km2) = 0.027 km2 (4) 

Table 5 summarizes the total Sample 2 area (km2) and total potential area in this 

sample (km2). As displayed in Table 5, in Sample 2, the available open spaces with potential 

for local food production is 0.5 per km2, higher than in Sample area 1. Furthermore, Table 6 

shows the potential space in the different patterns of distribution including roof, backyard/ 

front yard, balcony. 

Table 5 

Area Available for Local Food Production (per km2) in Sample 2 

Total potential area in the sample 
(km2) 
FPAs2a 

Total sample 
area (km2) 

A1s2b 

Potential open area per 
km2- A2 

FPAs2/A1s2 

0.027 0.054 0.5 

Note.  

a Total Food Potential Area in Sample 2. b Area of Sample 2 
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Table 6 

Area Available for Local Food Production (km2) in Different Patterns of Distribution in 

Sample 2 

 Total area in the 
sample (km2) 

Percentage of each 
type of potential in 

the sample 

Approximate total 
area in the 

Neighbourhood 
zone (km2) 

Roof - - - 
Backyard/ front 

yard 0.027 50% 3 

Balcony - - - 
 

Sample 3- Hillside/Shoreline Zone  

Figure 7 demonstrates the situation of Sample 3 in the city. According to the City of 

Langford Official Community Plan, this sample covers the zone of hillside or shoreline and 

consists of single houses with mostly similar patterns/shapes. Accordingly, Sample 3 was a 

small sample, compared to the other two samples. Players Drive and Spirit Ridge Drive are 

the two boundaries of the parcels in this sample. 
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Figure 7 

Location of the Selected Sample from the Hillside/Shoreline Zone (Sample 3), Langford 

Parcel Information Map, 2022 

 

Table 7 presents the data on the availability of areas with cultivation potential in 

Sample 3. In this sample, the total area (km2) includes the area of back and front yards. The 

total area (km2) in Table 5 signifies the total area that single houses in this area could provide 

for food cultivation. 
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Table 7 

Availability of Potential Areas for Growing Food in Sample 3 

 

Category Total Area (km2)  
(Yard Area (km2)) 

Single House 0.0004 
Single House 0.0002 
Single House 0.0002 
Single House 0.0004 
Single House 0.0001 
Single House 0.0003 
Single House 0.0003 
Single House 0.0002 
Single House 0.0002 
Single House 0.0002 
Single House 0.0002 
Single House 0.0002 
Total Area 0.0029 

 

Based on the data presented in Table 7, the total potential area for the single house 

category considered in Sample 3 can be calculated as in (5):  

 Total potential area in the sample (FPAs3) = Sum of Total Area (km2) = 0.003 km2 (5) 

Table 8 tabulates the total Sample 3 area (km2) and total potential area in this sample 

(km2). Based on the data, in Sample 3, the available open spaces with potential for local food 

production is 0.27 per km2, lower than the other two sample areas. Additionally, Table 9 

shows the potential space in the different patterns of distribution including roof, backyard/ 

front yard, balcony.   
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Table 8 

Area Available for Local Food Production (per km2) in Sample 3 

Total potential area in the sample 
(km2) 
FPAs3a 

Total sample 
area (km2) 

A1s3b 

Potential open area per 
km2- A2 

FPAs3/A1s3 

0.003 0.011 0.27 

Note.  

a Total Food Potential Area in Sample 3. b Area of Sample 3 

Table 9 

Area Available for Local Food Production (km2) in Different Patterns of Distribution in 

Sample 3 

 Total area in the 
sample (km2) 

Percentage of each 
type of potential in 

the sample 

Approximate total 
area in the Hillside 
or Shoreline Zone 

(km2) 
Roof - - - 

Backyard/ front yard 0.003 27% 0.8 

Balcony - - - 
 

Estimations of Potential Areas in the Case Study 

Table 10 summarizes the potential areas in the three categories of suburban zones in 

the City of Langford, based on the data from sample regions. Total area (km2) in this table is 

representative of the total area of the lots where residents have already developed in the three 

zones under investigation.  

According to the findings, the open spaces of the lots in the city center, 

neighbourhoods, and hillside/shoreline zones were 0.36, 0.5, and 0.27 per km2, respectively. 

Total potential area (km2) could be obtained by multiplying those three numbers by the total 
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areas in each zone in the City of Langford (Table 10). However, based on field observations 

and aerial images, all the open spaces are not practically accessible for vegetable cultivation. 

Some of these spaces currently contain vegetation or fixed equipment, such as air 

conditioners or balconies/yard furniture items. Regarding this, although the total potential 

area (km2) demonstrates the available areas, it may introduce different food production levels 

depending on the planting methods. The lowest (25%) and highest (50%) availability of 

potential area is calculated (Table 2).  

Table 10 

Potential Areas in the City of Langford in Three Suburban Categories in two Scenarios 

Category of 
suburban area 

Total area 
(km2) 

Total potential area 
(km2) in 25% scenario 

Total potential area 
(km2) in 50% scenario 

City Center Areas 2 0.175 0.35 
Neighbourhood 

Areas 7 0.75 1.5 

Hillside or Shoreline 
Areas 3 0.2 0.4 

City of Langford - 1.125 2.25 

 

The research findings revealed that the total potential area in the City of Langford, 

which can be partially designed to grow food locally, scenario based, can vary from 1.125 

km2 to 2.25 km2 (Table 10). The findings of the present study revealed many potential areas 

for food production in the residential neighbourhoods of Langford. Accordingly, I examined 

the most typical spaces with gardening potential, including the roofs, balconies, and yards 

(e.g., back or front yards). Table 11 demonstrates the data related to patterns of distribution 

collected from Samples 1, 2, and 3. 
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Table 11 

Area Available for Local Food Production (km2) in Different Patterns of Distribution 

Scenarios Roof potential in 
Langford (km2) 

Backyard/ front 
yard potential in 
Langford (km2) 

Balcony in 
Langford (km2) 

25% 0.080 1 0.005 

50% 0.161 2 0.01 

The three available land areas for local food production are further discussed in the 

following sections.  

Pattern of Distribution 

Balconies  

According to the findings of the study, the city center has around 0.005 km2 and 0.01 

km2 balconies in 25% and 50% scenarios, respectively, representing a substantial potential 

for gardening in private spaces. Therefore, these kinds of areas can be considered as urban 

resources for local food production (De Zeeuw et al, 2011) since the accessibility of a land is 

a primary contributing factor to food production in cities (Specht et al, 2014).  

Nevertheless, designing balconies to optimize their food cultivation potential requires 

specific architecture. This presents an innovative method of growing food identified as 

ZFarming (Specht et al, 2014). Specht et al (2014) described ZFarming as a style of green 

urban architecture that integrates food growing with design to achieve a larger scale of food 

production, such as rooftop gardens, edible green walls, rooftop greenhouses, and vertical 

greenhouses (p. 34). The area of balcony in the case study can support considerable 

vegetables production. Sunlight exposure is not accounted for directly, but is accounted for in 

the percentage of balcony included. Tables 12 and 13 present data regarding productivity 

estimation, in which a percentage of the total area is presented as the available potential. 

Therefore, the City of Langford has the opportunity to take profound steps towards 
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sustainability as this form of urban architecture results in sustainable buildings that facilitate 

food production. 

Yards  

Based on the findings of the present research, almost all residential lots, except some 

multi-storey buildings, have yard spaces that provide land for cultivation. The total potential 

area of yards for cultivation in the City of Langford was estimated to be about 1 km2 and 2 

km2 in 25% and 50% scenarios, respectively. The overall potential area consists of yards in 

three zones, namely city center, neighbourhoods, and hillside/shoreline.  

Backyards and front yards in the city center zone have an area of about 0.343 km2. A 

number of these places are likely to be converted to roof and balcony spaces by developers in 

the future constructions of this central zone. City of Langford Planning Department (2021) 

advocated a broad transition of the city center to an increased density in design, with the most 

intense developments near the main transportation routes (p. 20). 

Residential lots in the neighbourhood zones have a larger yard area, around 0.5 per 

km2. Based on these data and field observations, yards are the most accessible lands for UA 

in the current situation. The use of these areas can make a significant contribution to 

addressing the food demands of residents in a city (Kortright & Wakefield, 2011).  

Hillside/shoreline zone also embodies many residential lots with yards; accordingly, 

this zone can significantly affect the yard-related calculations. City of Langford Planning 

Department (2021) introduces this zone as a low-intensity area, which means that new 

developments will supply additional yards in this zone in the future.  

Roofs  

According to the findings, residents in the city center zone can farm on an 

approximate total roof area of 0.323 km2. Nevertheless, architects are likely to design some 
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new homes in other zones with flat roofs which is worth considering in the importance of this 

type of land source. 

Regarding roof gardening preparation factors, this type of UA requires some pre-

structures on the targeted buildings in Langford. Hui (2011) acknowledged that larger roof 

loads might be efficiently integrated into new buildings; however, existing buildings have 

weight capacity limitations unless higher costs are spent for upgrading the structure. 

Food Production Estimation 

According to the reviewed literature, the amount of food that can be grown locally 

varies depending on some productivity parameters. However, in the present study, to 

demonstrate the importance of utilizing suburban potential, the possible amount of food that 

can be grown in the City of Langford was calculated. For each availability scenario, I used 

the minimum garden productivity of 150,000 kg/km2 (De Veries et al, 1997) and the 

maximum of 600,000 kg/km2 as per Agri-Food Canada (2007) (as cited in Duchemin et al, 

2008). Tables 12 and 13 tabulate the estimations for food production in the potential areas in 

the City of Langford, which is calculated based on the data presented in Table 11 and the 

literature, using 150,000 kg/km2 and 600,000 kg/km2 garden productivity value during the 

summer (about 18 weeks). 
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Table 12 

Food Production Estimations in the City of Langford across the Summer Season in 25% 

Scenario 

Category of 
suburban area 

Food potentially grown in 
Langford (kg)- Minimum 

Food potentially grown in 
Langford (kg)- Maximum 

Roof 12,000 48,000 

Backyard/ front yard 150,000 600,000 

Balcony 750 3,000 

Total 162,750a 651,000 
Note.  

a Food Production Estimations (FPE) of City of Langford across the Summer Season 

Table 13 

Food Production Estimations in the City of Langford across the Summer Season in 50% 

Scenario 

Category of 
suburban area 

Food potentially grown in 
Langford (kg)- Minimum 

Food potentially grown in 
Langford (kg)- Maximum 

Roof 24,150 96,600 

Backyard/ front yard 300,000 1,200,000 

Balcony 1500 6000 

Total 325,650a 1,302,600 
Note.  

a Food Production Estimations (FPE) of City of Langford across the Summer Season 

Duchemin et al (2008) stated that the average yearly consumption (AYC) of each 

Canadian is 40.5 kg of fresh vegetables (except potatoes). Hence, the average weekly 

consumption (AWC) of each Canadian is 0.78 kg (6).  

 AWC per Canadian=
AYC

Number of weeks in year (52) (6) 
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According to Statistics Canada (2022), the population of the City of Langford is 

46,584. Therefore, the average weekly vegetable consumption of Langford population is 

calculated as 36,300 kg per week, as seen in (7). 

 AWC of Langford population=	Total Population of Langford*	AWC (7) 

Based on the food production estimations (FPE) of the City of Langford across the 

summer season in the minimum productivity of the 25% scenario, which is 162,750 kg 

(Table 12), I calculated the weekly potential amounts of grown vegetables in the City of 

Langford to be 9041 kg in that minimum scenario, as shown in (8). 

 Weekly potential grown vegetables in Langford =
FPE

Total weeks in summer (18) (8) 

By comparing (7) and (8), productivity by per capita consumption depicts food 

production is estimated to be 25% of the average use of vegetables for the citizens during the 

summer in the minimum productivity scenario. Applying (8) for the maximum productivity 

of 600,000 kg/km2 in the 25% scenario could change the production potential to 99.6% of the 

consumption. Using the same process, I estimated in the 50% scenario, the production by per 

capita consumption is approximately 49% and 200% in the minimum and maximum 

vegetable productivity level in the summer season, respectively. Thus, using the researched 

UA opportunities could efficiently ensure providing a substantial amount of vegetables 

during the 18-week productivity season. 

Discussion  

The present research aimed to assess the potential for food production in a suburban 

location. For this purpose, the collected data were on the current properties in Langford that 

are residentially occupied. The study was conducted using three zones (i.e., city center, 

neighbourhood, and hillside/shoreline) to roughly evaluate the available food cultivation 

potential. The Official Community Plan of the City of Langford (2021) has designated 
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different land use densities for the developments in the city. The following sections deal with 

the analysis of the food growing potential for each density level and discuss the privileges 

and challenges of UA. 

Urban Agriculture in High-Density and Mixed Land Use 

The city center of Langford contains most of the high-density structures that consist 

of residential and mixed-use developments (City of Langford Planning Department, 2021). 

There are also some high-density clustered developments in the hillside sites and high-

density and mixed-use buildings in the neighbourhood centers (City of Langford Planning 

Department, 2021). As demonstrated by research findings, the potential areas for growing 

food in high-density structures could be mostly roofs and balconies, in addition to a small 

area of yard gardens.  

Green roofs have become a profitable cultivation option for densely populated urban 

regions due to space limitations that have decreased the functionality of green surfaces 

surrounding residential buildings (Hui, 2011). Moreover, gardens on balconies and terraces 

have psychological advantages for the citizens in addition to enhancing the visual beauty of 

the building, providing privacy from neighbors, and hiding undesirable and unappealing 

scenery (Vazhacharickal, 2014). 

The long-term objective of the city center zone is targeted toward transformation to 

higher-density forms of development (Policy 1.5.1). Accordingly, the city center will be a 

mix of dwelling forms and tenancies to address the need for the accommodation of various 

groups of people (Policy 1.6.3). Therefore, those forms of cultivation that work for food 

production in multi-storey buildings are worth considering. With the high potential of roofs 

and balconies in this suburban area, the establishment of new policies about these types of 
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private open spaces could be a practical step toward increasing local food production. The 

recommendation section contains ideas about related policies. 

Urban Agriculture in Low- and Medium-Density Land Use 

The present research has demonstrated that the City of Langford contains a 

remarkable number of low-density urban developments both at the time of this study and in 

its projected urban growth designations. Almost all residential zones in the city have low-

density housing; however, the neighbourhood zone and hillside/shoreline residential areas 

include the most low-density housing. 

The concept for neighbourhood areas in the Official Community Plan of the City of 

Langford is for a range of accommodations, including row housing, townhouses, and single-

family housing with low and medium density (City of Langford Planning Department, 2021, 

p. 33). Moreover, developments in this area accompany Policy 3.13.3, which respects private 

outdoor spaces alongside properties (City of Langford Planning Department, 2021). 

Therefore, food security might be more attainable as outdoor spaces can be used for local 

food production. Kortright & Wakefield (2011) stated that food gardening in the private area 

attached to one's house could contribute to community food security by advancing self-

reliance and food system knowledge which manages nutrition and access issues and improves 

sustainability, health, and well-being. 

Another primary source of low-density housing is the hillside/shoreline areas where a 

high level of open spaces exists (City of Langford Planning Department, 2021). In addition, 

Policy 3.19.1 considers a minimum of 40% of the land for public and/or private open spaces 

(City of Langford Planning Department, 2021, p. 38). The Low-Density Clustered 

Development policy in the Community Plan (Policy 3.21.1) is targeted to support this policy 

(2021). 
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Regarding the large percentage of yard spaces in the main residential zones that are 

considered private open spaces (referring to Table 11 and Official Community Plan 

objectives), back or front yards are the most suitable lands for cultivation. This feasibility is 

due to not only the large area provided by the housing type, but also the noticeable degree of 

private sovereignty that enables the local people, as the owners of those lands, to address 

food security by growing food (Thompson et al, 2012). 

Contributions to Sustainable Community Development 

The findings of the present research support the observation that the reinforcement of 

food production by its consumers could enhance sustainability in the City of Langford. 

Roseland (2000) created a framework for community sustainability in which citizens and 

local governments have a significant influence on directing communities towards sustainable 

development by increasing community self-reliance in different aspects, such as food supply. 

Moreover, according to Coelho et al (2018), urban agriculture can help families have a more 

reasonably diverse diet, increase their earnings, and potentially reducing GHG emissions. 

The large potential area for cultivation in the case study facilitates the achievement of 

sustainability in terms of environmental, economic, and social aspects as three main areas of 

sustainability. This sustainable community development promotes resilience in the 

community (Dale & Newman, 2006), by providing a sustainable food system. In the same 

vein, Roseland (2000) valued community-supported gardening as a strategy for attaining 

community sustainability by supporting farms while supplying fresh vegetables in municipal 

neighbourhoods. Therefore, maximizing the local food cultivation opportunities in Langford 

contributes to the various dimensions of sustainable community development. Each of these 

dimensions are further discussed in the following sections. 
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Environmental Significance 

As mentioned in the previous analysis, new methods can be followed in new 

buildings to grow vegetables. The environmental significance of urban gardening can be 

considered in terms of different aspects, such as the utilization of household organic waste as 

fertilizers and efficient use of available open spaces, which can, in turn, contribute to the 

mitigation of GHG emissions. Grigatti et al (2020) claimed that composting is a trustable 

method for declining potential CO2 emissions from food waste without compromising their 

ability to serve as fertilizer (Lu et al, 2020). Furthermore, UA enables food production nearer 

to the final consumption location, reducing food transportation as one of the GHG producers 

(McDougall et al, 2020).  

Specht et al (2014) viewed UA as one of the ways to address climate change 

adaptation since it has the potential for urban greening projects which enhance the urban 

climate by presenting sustainable solutions for food, waste, water, and energy (p. 34). 

Additionally, food production could minimize the energy footprint of the city by reusing 

urban organic waste (Specht et al, 2014) and alleviate environmental threads due to the 

disposal of the massive amount of urban waste (Ahmad et al, 2007). Lu et al (2020) admitted 

that, in particular, the idea of home composting uses less energy than centralized composting 

systems that involve waste collection and transportation. Choyal et al (2020) also stated that 

vertical gardening in buildings could enhance airflow, filter pollutants, absorb heat from the 

air, and indeed improve air quality as other environmental outcomes of urban gardening. 

In the three suggested gardening methods (i.e., the use of yard, roof, and balcony), 

household organic wastes could be utilized as fertilizers. However, it requires some 

preparations, such as central collection facilities. Although applying equipment causes 

expenses at the time of construction (e.g., providing adequate roof load capacity and organic 
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waste treatment facilities), urban agriculture is a progressive practice that has the potential to 

benefit the environment, society, and economy (Hallett et al, 2016). 

In addition, climate potential in Langford for growing food and its geographical 

location (i.e., being located on an island), which necessitates specific means of transportation 

to import food from other areas, highlight the significance of maximizing the use of available 

areas in this suburban area. 

Food System Transformation 

The alteration from a global food system to a more local production promotes a 

community by offering resiliency and food security. According to research findings, the land 

area with potential for food production in Langford is around 1.125 km2 and 2.25 km2 in 25% 

and 50% scenarios, respectively (Table 10). Regarding this, the city has a significant 

potential to contribute to the regional food system. Hence, these data support the idea of local 

food production to ensure food security.  

Blay-Palmer et al (2021) demonstrated that the integration of local supply and 

demand might provide benefits at the time of crises, such as COVID-19, and a strategy to 

boost resiliency in food systems. Moreover, the above-mentioned study showed that different 

zones or residential properties have an area where food can be grown locally. Most 

significantly, usable UA potential may be advantageous to the economically disadvantaged 

sections of a city as local food production will offer food security (Gulyas & Edmondson, 

2021). 

According to Armar-Klemesu (2000), UA corresponds to food security, acts as a 

critical component of the urban food system, and reduces food insecurity concerns for 

susceptible people. Farming in this suburban area is intertwined with the sustainability of the 

food system. It has been already argued that the promotion of UA is an essential part of 
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attaining a sustainable food system (CoDyre et al, 2015). The consideration of local food 

production potential gains particular importance at the time of pandemics. As highlighted by 

Nicola et al (2020), the acceleration of local food cultivation can increase community 

resilience. 

The optimal growing conditions on Vancouver Island allow for the cultivation of a 

wide variety of high-quality products, including field crops, berries, tree fruits, floriculture, 

and decorative crops (The Government of British Columbia, n.d.). As per the research 

findings, the UA-based approach shows that potential urban lands in Langford can provide 

approximately 1,303,000 kg of food (Table 12). Based on the research findings, considering 

the suitable climate characteristics, incorporating potential UA into the existing food system 

might remarkably improve the total amount of food. 

Social well-being 

One of the best advantages of UA is the social interests that accompany the associated 

activities. Research findings demonstrated a large number of multi-storey buildings, many of 

which contain residential apartments, particularly in the city center of Langford. While the 

balconies contribute only 3% of the total area in the city center zone, the flat roofs of the 

buildings constitute 16% of the available open spaces in this zone (i.e., city center; Table 3). 

Hence, the roof areas, as a common property of the residential building, have many 

possibilities for food growing. Residents could work together to prepare, cultivate, and 

maintain these public spaces. While increasing the practicality of the roof gardening concept, 

such practices would create a context for social communications and shared activities such as 

exchanging growers' experience, knowledge, and produced vegetables. 

The feasibility of this type of UA can be high since the people who live in these 

buildings can benefit from splitting the costs among all owners and sharing the workload by 
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dividing the required tasks. However, the trade-off of reaching a high production rate is an 

increase in labour requirements (Morales et al, 2018, as cited in McDougall et al, 2020). Hui 

(2011) admitted that green roof urban farming gives numerous societal privileges. The 

communication between inhabitants to grow vegetables in a common place could increase 

positive social connections and empower people who were socially and economically 

disadvantaged (Duchemin et al, 2008). Realistically, the city is unlikely to be able to provide 

the ideal requirements for urban agriculture, so the purpose would be to simply improve the 

level of food productivity.  

Another social health benefit of food production on available lands in Langford is that 

local people may access vegetables grown in their hometown, thereby having the chance of 

getting fresh vegetables in their diet. The need for this accessibility becomes even more 

apparent in case of the emergence of crisis or public health instability. For example, in 

November 2021, flooding on Vancouver Island had a destructive effect on importing enough 

fresh food due to the restrictions imposed on the transportation system. Accordingly, Brooke 

(2021) reported a negative impact on supplying food at grocery stores in this region. To 

provide food security and enhance resilience in the food supply system, Lana Popham, the 

Minister of Agriculture and Fisheries, urged British Columbians to continue to support local 

farmers and producers either by establishing a large-scale commercial venture and a new 

business or by starting patio/backyard gardening (as cited in Brooke, 2021, para. 6). Overall, 

becoming more self-sufficient in food production can benefit societal well-being. 

Educational benefits are among the other predicted advantages of local food 

production. The concept of urban gardening can offer mutual benefits to both schools and 

growers. As indicated by Specht et al (2014), ZFarming activities could be used to address 

the practical aspect of food production education. In this regard, school groups or other 
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citizens can visit and become involved in the urban gardening projects throughout the year. In 

addition, roof gardening can teach students lessons about food and nutrition and encourage 

them to make conscious decisions based on the environmental effects of their lifestyle 

(Specht et al, 2014). The following section offers some suggestions for carrying out local 

food production analyses. 

Recommendations  

This thesis addressed the effectiveness of using the land potential of a suburban area, 

namely Langford, for local food production. Hence, based on the findings and the discussion, 

the following recommendations are suggested. 

Yard Gardening 

Yards currently provide the largest amount of available land area among all other 

places in Langford. However, the use of these private lands necessitates some actions by 

stakeholders and authorities. Despite the significant contribution that backyard gardening can 

make to the food system, field observations showed that this type of UA does not account for 

a considerable amount of food production in the city under study, owing to the unpopularity 

of this UA practice among the residents. Regarding this, it is recommended to promote this 

method among the residents and help establish collaborative gardening projects between 

yards in a neighbourhood.  

At this point, an encouraging declaration from the municipality or suburban leaders to 

the residents can be a powerful motivator to support UA. This assistance could include the 

provision of financial aid, agricultural knowledge, providing space for a yard garden, and in 

the case of the shared yards option, a facilitator for establishing communication between the 

participating yard owners to share their experience and knowledge. Law enforcement can 

also help stakeholders by precisely informing some bylaws as a framework and guideline for 
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their gardening activities. For instance, native plant conservation of Bylaw No. 1201 or the 

guidelines of Areas with Potential Habitat and Biodiversity Values in Official Community 

Plan Bylaw No. 1200 are necessary to be considered in the agricultural process. Therefore, 

one action could be introducing at-risk species or integrating some protection strategies when 

expanding local food production. 

Furthermore, the idea of gardening in yards appears to contribute to social layers of 

suburban life because the feasibility of this type of agriculture could be increased by the 

participation of residents as the owners of the potential lands (McDougall et al, 2020). 

Therefore, social and economic opportunities seem to be helpful in this process. 

Roof Gardening 

As the investigation of existing roofs demonstrated, these should be taken into 

account as an important potential for local food production. However, roof gardening needs 

appropriate infrastructures, including weight considerations (Hui, 2011). Local officials and 

city leaders should inform property owners and developers about the details of roof gardening 

and its advantages and requirements. Besides, specialists should add the required policies to 

the Fire Hazard Guidelines in Bylaw No. 1201 to support the safety side of UA, including 

roof gardening. It is critical that local people receive support in upgrading the structure of 

their buildings, as well as during the farming process because delivering strong motivations 

to engage participants in urban gardening may ultimately have more accomplishments for 

residents and, consequently, the feasibility of the project (Kirby et al, 2021).  

This study recommends two options for using a roof for gardening to provide the 

participants with more flexibility. One choice offers a shared farming experience for the 

inhabitants of the same building, which could be inspiring owing to the social benefits and 

the opportunities to share the harvested products. In this method, everything is shared, from 
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planting to maintenance and harvesting, and the shareholders are required to make some 

informal promises and commitments. 

A semi-collaborative farming approach could be the second option. In this method, 

each unit owner will have his/her own plot space to grow customized vegetable species to 

meet his/her own needs. Accordingly, everyone would be in charge of their own small area; 

therefore, they would have fewer social interactions than the previous choice. However, they 

will continue to benefit from joint infrastructures, such as water systems, integrated as a 

single roof. 

To employ roof gardening initiatives in conjunction with urban sustainability, it may 

be advantageous if each building can use the organic waste from the apartments as fertilizer 

for cultivation. Similarly, some technologies can be used to manage water, the discussion of 

which is beyond the scope of this study. Overall, roof gardening can be a sustainable urban 

project that promotes sustainability within a building and its residents. 

Balcony Gardening  

Balconies in Langford come in various sizes, each with enough room for some level 

of gardening. In the City of Langford, design guidelines and development permit areas (2022) 

defined a minimum area and minimum depth for balconies that would provide sufficient 

space for planting. However, innovative methods will need to be utilised to make the most 

out of existing balconies to maximise potential for growing vegetables. 

Regarding the shape of each balcony and its exposure to the sun, I should select the 

appropriate design options. For smaller spaces, like balconies, installing permanent boxes or 

using temporary pots can be good ideas (Vazhacharickal, 2014). The types of plants will 

determine the size of pots; moreover, the design and color of the pots should be consistent 

with the aesthetic values of urban architecture. 
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Additionally, developers or owners should consider adding amenities to balconies, 

such as a water tap, drainage system, and possibly removable winter windows. It is effective 

if new construction design plans take into account these configurations. Accordingly, the 

details about these requirements for the balconies should be added to Bylaw No. 1201 under 

the Private Outdoor Spaces design guidelines. 

Policy and Bylaws 

Municipalities and other associated entities can play an important role in the 

accomplishment of local food production goals. Besides, the province can support the 

fulfillment of UA practices by setting building codes. Since the significance and, in some 

circumstances, the urgency of local food is not evident to everyone, especially the general 

public, decision-makers can assist in the implementation and promotion of this concept in the 

private sector. 

One of the most helpful methods is to target the educational aspect of this project 

from an early age, which could be a social and economic investment in society (Specht et al, 

2014). For this purpose, educational authorities should assign guidelines for the schools to 

promote awareness regarding this concept as part of their curriculum. 

Another action that can be taken by the government is the provision of a food action 

plan for the City of Langford. This plan should identify any activity that organizations, 

initiatives, or city councils should undertake in the food system with the required 

considerations to improve local food production. The recommended plan should be a 

complete document that provides all details about food production for private and public 

sectors to optimize the utilization of land potential. Special considerations to vulnerable 

groups could be critical in helping them benefit from future UA projects. 
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It is vital to take the aesthetic opportunities that vegetation can offer to a suburban 

area through UA. In this regard, city halls can hire landscape designers to help with the 

integration of urban aesthetic values into UA. Therefore, a collaboration between agriculture 

and urban architecture can result in a comprehensive urban design that should be added to the 

Official Community Plan of the City of Langford.  

Another measure that can help with the viability of the local food production idea 

could be facilitating the distribution of local products in retail stores. For example, having a 

sales representative from each neighbourhood who presents surplus vegetables to the market 

might be a good idea. Besides, the government can encourage the growers by providing 

financial support, holding training workshops, and offering free services by specialized 

individuals for providing technical support. As a complementary application, designing an 

online platform to share daily reports about weather conditions, specifically for agricultural 

purposes, can be an easy-to-access assistance for growers in the cultivation process.    

Another source of support for the UA project is government incentives. For instance, 

offering discounts and benefits on development density could reduce the preparation 

expenses in multi-storey buildings, such as subsidization for upgrading current roofs, water, 

drainage, and other gardening facilities. Overall, all these suggestions could be a motivation 

for entering the path of local food production as well as making the required steps faster and 

more convenient for the locals involved.  
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Conclusion  

In this thesis, I investigated the potential area for local food cultivation in the City of 

Langford as a suburban area. The project led to the identification of different areas with 

potential, specifically yards, balconies, and roofs, in the City of Langford with a focus on 

residential neighbourhoods. This study estimated the approximate amount of vegetables that 

these potential areas could provide, based on general assumptions. Considering the 

sustainability goals of the City of Langford, several recommendations were made in terms of 

the required actions and the prospective stakeholders who could assist in the improvement of 

local food production within this suburban municipality.  

Limitations and Further Research 

This research identified the origins and motivations for local food production through 

a case study using the best data available. However, further research into the amount of food 

that residential UA can provide for the entire food supply would necessitate a future in-depth 

study that considers all of the interwoven facets of food productivity. In this study, I took a 

conservative approach to realize the productivity rate, given that new technologies could 

significantly add to the potential figures. Nonetheless, my study scope did not include the 

economic implications of food security. Suggestively, a cost-benefit analysis would be a 

valuable tool for determining the impacts of local food production on the local and global 

economy.  

Overall, the contribution of the available local residential spaces to produce food 

could help enhance local food security and contribute collectively to the alleviation of global 

hunger while addressing climate change.  
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Appendix I- Structure Type of Dwelling in the City of Langford 

 

 

Source: Statistics Canada, 2016 Census of Population, Statistics Canada Catalogue no. 98-

400-X2016220. 

https://www12.statcan.gc.ca 
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Appendix V- Measurement of the Potential Area for Cultivation in Selected Samples 
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