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Abstract  

Rooftop gardens are an important tool within sustainable urban agriculture (UA) that can 

contribute towards food security.  This paper explores the barriers, benefits and incentives of 

rooftop gardens which have documented environmental and social benefits, including use as a 

tool towards combating climate change and for creating community within cities.  Significant 

barriers exist, with opportunities for mitigating such barriers and creating incentives for 

participation in rooftop UA including grant programs specifically designed to guide businesses 

through implementation of gardens on commercial buildings, rooftop restaurants for increasing 

tourism potential, change in policy for support of UA, awards for businesses who are leaders in 

using roof space for food production, innovations in design, and education and training.  Rooftop 

UA has potential for growth in Vancouver, if impetus comes from various sectors, including 

government, non-profit organizations and the City of Vancouver, with specific emphasis on 

making rooftop UA exciting for business and profitable.  
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 Introduction  

The use of rooftop gardens has been slow to develop in many urban centres in Canada with 

an acknowledged need for further research regarding the varying factors, including financial, 

social and technical, that determine its acceptance by a given city (Lawrence, 1996).  The 

purpose of this research is to gain insights through the analysis of policies, incentives and 

barriers for this type of urban agriculture (UA) for Vancouver, and what implications this may 

have on food security for the region.  I will be looking at food producing rooftop gardens in 

major urban centres, with a focus on Vancouver (City), BC and what policies/incentives exist or 

are currently being developed, that can encourage their widespread use.  Qualitative data has 

been collected using a participatory action research approach and assessed using quantitative and 

qualitative methods (APA, 2010).  This research has been conducted through a literature review, 

a cross section of interviews of participants in a number of buildings currently using food 

producing rooftop gardens, using a snowball interview methodology (Browne, 2005), with 

reference to global cities as comparative examples and lastly, I will develop recommendations 

garnered from my findings.  

  This thesis will provide information on the existing suitability for rooftop gardens in 

Vancouver for commercial buildings, and the incentives present that are potentially driving this 

innovation forward or barriers that are hindering its progress.  This research lends itself towards 

understanding future acceptance of rooftop UA and its potential for increasing food security in 

the region and informing development and innovation of UA for not only Vancouver, but also 

Canada and internationally.  Historically, cities and their food systems have been linked to a 

dependence on food production and distribution in outlying rural areas and overseas in order to 

sustain themselves, promoting a lack of local food security and a dependence on transport (of 
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food from point of origin to market), leading to impacts on climate (Mendes et al., 2008).  Urban 

agriculture is a complicated field of study, because it crosses many sectors, from city planning, to 

business, agriculture, promoting sustainable environments, construction and design of buildings.  

UA can include community gardens, fruit trees, green roofs, aquaculture, small-scale farming, 

farmers markets, hobby beekeeping and food composting (Mendes, et al., 2008).  Due to its 

complex nature, few regulatory tools and resources have evolved, such as sustainability policies 

and practise to truly put UA at the forefront of city planning; both for commercial and private 

buildings.  Where urban governance capacity and food policy is concerned, there have been a 

myriad of sustainability goals posed, such as public health, nutrition, environmental protection, 

anti-poverty, participatory decision-making, economic development and community capacity 

building (Mendes, 2008).  The reality of setting these goals in motion, and putting into practise 

the development of a new sustainable urban landscape, has yet to become a solid reality for 

Vancouver.   

As cities expand, they use up a large ecological footprint, by covering possible agricultural 

land with man-made surfaces and destroying native vegetation, thereby, creating a dependence 

upon outlying sources for food production.  It has been theorized that a compact city is a more 

sustainable city (Skinner, 2006) and this lends support to rooftop gardens as an intriguing option 

for utilizing the vacant space on the roof of a city building for agriculture, while minimizing the 

need for precious and valuable city space on the ground for community gardens or other forms of 

UA (Skinner, 2006).  There are many benefits to rooftop gardens, ranging from decreasing the 

effects of urban climate impacts, insulating buildings thereby reducing energy consumption, and 

producing local foods on urban soil.  
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Commercial buildings comprise some of the largest buildings in an urban setting and 

therefore require more resources for space and energy consumption.  In Vancouver, individual 

choices in residential energy use and personal transportation account for over half of all 

greenhouse gas emissions (GHG) in the city (City of Vancouver, 2005).  In 2005, Vancouver 

developed a Community Climate Change Action Plan which profiled the key GHG emitters for 

the city, with the three largest greenhouse gas emission sources coming from the built 

environment, including commercial buildings and light vehicles (cars and small trucks) (City of 

Vancouver, 2005).   I have chosen to focus on commercial buildings in this study, which, along 

with industrial building types have been identified as being the most appropriate for rooftop 

garden implementation, due to a large roof area, minimal slope (flat), and their ability to sustain 

a substantial amount of weight, referred to as ‘load capacity’ (Vinish-Kaill, 2010). 

Rooftop gardens have much potential environmentally and socially, however, they do 

possess barriers, from lack of municipal funding and support, public acceptance, to more 

technical details such as issues with accessibility, to the mechanics and cost of successfully 

producing food in this manner (Lawrence, 1996).  With any attempt for social acceptance of 

programs for sustainability, uncovering barriers, such as cost and benefits to encourage a change 

in public behaviour is essential (McKenzie-Mohr, 1999).  Among needed analysis in this field 

includes increased research regarding varying factors, including financial, social and technical, 

that determine acceptance of rooftop gardens by a given city (Lawrence, 1996).  This research 

seeks to uncover, through analysis of incentives and barriers, such as costs and 

technical/structural challenges, the status of Vancouver’s green rooftop gardens and possible 

approaches for contributing to its growth in the City, as well as other urban centres in BC.  This 

research has sought to uncover the following: a) what are the incentives and barriers that apply to 
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rooftop gardens in the realm of urban agriculture for commercial buildings for Vancouver, BC? 

b) Is there potential for insights to be gained from a comparative analysis of three commercial 

buildings with food producing gardens in Vancouver, and from other global examples to 

contribute to the understanding the widespread use of rooftop UA within BC’s urban cities? 

The research objectives are to review the current key incentives/barriers for developing 

food producing rooftop gardens on commercial buildings in Vancouver, BC and elsewhere.  As 

well, an assessment will be undertaken of three commercial buildings (case studies) that have 

rooftop gardens, and interview those involved either directly or indirectly in the 

operation/maintenance of various food producing gardens.  I will conduct an analysis of 

policies/plans (or programs) in Vancouver, BC.  Various cities will be assessed as examples 

where this type of UA has been either successfully or unsuccessfully integrated into cities.  

Finally, I will provide recommendations depicting how and where potential opportunities exist 

for improvement and acceptance of rooftop garden use in Vancouver’s city centre and elsewhere. 
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Methodology 

There were four key components to the methodology to address the above research 

questions: literature review, study of policies, case studies (interviews) and generation of 

recommendations.  Each method is described below:  

Literature review 

 The following research questions will be addressed through the literature review: What are 

the incentives and barriers that apply to rooftop gardens in the realm of UA for commercial 

buildings for Vancouver, BC?  Are there insights to be gained from the analysis from other 

global examples that contribute to the understanding of this area, and how to encourage its 

widespread use within BC’s urban cities?  Literature is summarized on food producing rooftop 

gardens as it relates to food security for Vancouver, BC, environmental issues and urban 

agriculture.  A discussion of the benefits of adding rooftop gardens to commercial buildings in 

Vancouver follows within an overall context of the benefits of UA in cities.  Among the sources 

utilized in this research are city plans, academic journal articles on rooftop UA, food security, 

urban agriculture, sustainable building construction and global examples of success; mainly 

focusing on other Canadian cities and various American cities.  

A comprehensive literature review was instrumental in acquiring the appropriate data to 

address the research question and objectives.  From the evaluation, analysis and organization of 

published material in the UA field, I have used the literature review to work towards clarification 

of my research topic (APA, 2010).  I have documented how existing practices for UA support 

green roof top garden innovations, as well as incentives and barriers that currently exist that may 

be a contributing factor to a slow rate of growth in this area for BC.  The results from this phase 
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of the research have been used to support two sets of conclusions: existence of strengths and 

weaknesses of current incentives to encourage cities to move towards growth in the field of UA, 

and recommendations on innovative ideas that may be used to increase widespread use of green 

rooftop gardens for food production (food security) and environmental gains in BC’s urban 

centers.  

Study of policies and plans 

The purpose of this phase of the research was to identify policies and programs currently in 

use by Vancouver and by other global cities to encourage food producing rooftop gardens. 

Looking at the impetus for the development of these policies will develop insight and provide 

recommendations into the City’s current policy context.  This was accomplished by referring to 

various policy documents from several cities and assessments of these policies as they related to 

this type of UA.  These policies cover food security, urban agriculture, and environment, where I 

address specifics of how they are utilized by municipal governments in various cities around the 

world.  Vancouver’s policy context was assessed through consulting official municipal 

documents such as Vancouver 2020 A Bright Green Future (Vancouver 2020 Plan).  A study of 

pertinent policies and plans both in BC, Canada and globally, were assessed to identify which 

policies and programs have been used by other cities that promote and help incorporate rooftop 

gardens into the urban landscape.  This was carried out through the analysis of environmental 

city plans, and official municipal documents.  Recommendations on possibilities that exist for 

the feasibility of increased rooftop gardening in Vancouver based on analysis of policies and 

plans conclude this section.  This phase of the research is focused on identifying policies and 

programs that are, or have been, used by other cities to support food producing rooftop gardens 

and their functioning role in the community.  As well, this phase looks at the reasoning behind 
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the motivator’s of choice for other cities incorporating these gardens into their urban policies, 

such as climate change.  

A literature review was conducted to contribute to the understanding of the importance of 

rooftop gardens, the incentives in place to encourage their use within the urban setting and those 

barriers that may hinder its progress.  The results from the literature review were used to guide 

the development of interview questions as part of the research methods later discussed, which 

were used to uncover possible improvements upon current innovation in UA focusing on green 

rooftop gardens.  Incentives were analyzed for efficiency to increase growth in this industry and 

possible opportunities for development currently not in implementation, and methods to 

overcome existing barriers.  Content from the results and conclusions have been presented in the 

form of a discussion of existing relationships and patterns as they relate to the research question 

and with tables and graphs where appropriate.  

Case Studies (Interviews)  

A case study approach has been selected to address the research question for its ability to 

investigate complex social phenomenon, using multiple variables to contribute to a better 

understanding of my area of study.  Case studies can involve explanation, description, prediction 

or evaluation of a phenomenon and often involve people working within their natural field of 

work (Corcoran et al., 2004).  The research has utilized a cross-section analysis approach, which 

consists of three individual cases (commercial buildings).  In order to address the objectives 

outlined in the research question, both qualitative and quantitative methodologies were utilized 

to collect data from various sources using the four methods outlined below.  This approach uses 

‘triangulation’, which is employing multiple methods for qualitative research coming from 
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various sources and ensuring a comprehensive approach to research that fills in any existing gaps 

in information (Robson, 2002).   

A quantitative method of structured interviews was administered, with a set of the same 

questions given to all participants, the results of which complimented other methods used and 

validated key information needed to address the research question.  Formal interviews of three 

subjects (participants) per case study (commercial buildings), with participants chosen based on 

expertise and direct involvement with rooftop gardens in Vancouver.  Questions were designed 

and refined from results from the literature review and policy analysis with an emphasis on how 

policies/incentives and barriers are encouraging or inhibiting growth of rooftop gardens within 

Vancouver, and possible solutions for further growth within the UA realm.   9 participants were 

interviewed in Vancouver, BC; included were 4 volunteers who worked in the gardens and four 

managers of the gardens (with one garden having two managers), and one garden user. 

 All interviews were conducted using structured questions (Appendix B) to determine the 

barriers, benefits and incentives of rooftop gardens for Vancouver, based on the knowledge and 

expertise of the interviewee, with the purpose of uncovering potential for increased food security 

through rooftop UA in Vancouver.  Length of time per interview ranged from 30 minutes to one 

hour, depending on the availability and expertise of participants.  All interviews were conducted 

in person except for three which were conducted by phone, with notes taken during the 

interviews.  With the permission of the interviewees, the discussions were recorded using an 

audio recording device from a laptop computer (Appendix A).  However, there were a few 

exceptions due to weather conditions, as these interviews were being conducted on a roof, with 

the sound of wind interference.  In these cases, only note taking was used to record the 
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interviews and the interview audio recordings were transcribed to 25 pages of typewritten notes.  

The quality of these recordings ensured that all key points were captured clearly.  

In order to analyze the content from the interviews, I classified responses into 5 types of 

barriers (Appendix B): 1.social (acceptance) 2.financial 3.technical/horticultural 4.administrative 

and 5.climate.  I classified 7 benefits (Appendix B): 1.financial 2.environmental 3.thermal 

insulation for buildings 4.storm water management 5.community strengthening 6.greater 

cohesion/knowledge sharing between organizations and 7.food production.  I classified 6 

incentives (Appendix B): 1. a policy agenda that encourages rooftop garden use 2.expedited 

permits for green projects and density bonusing, which offers developments to densify, thereby 

surpassing the allowable Floor Area Ratio (FAR), in exchange for an amenity like rooftop UA 

(BC Climate Action Toolkit, n.d.) 3. monetary assistance, partnership development 4. grant 

programs and 5. increased tourism potential.  Content given from interviews was analyzed 

through the production of summaries and abstracts of the data and pattern coding each idea, 

using grounded theory analysis (Robson, 2002).  

Recommendations 

This section summarizes and concludes the preceding research and provides 

recommendations to develop further potential for food security from rooftop gardening in 

Vancouver.  These recommendations are based on my analysis of data collected through the 

interview process, the municipal climate, environmental and greater agricultural issues that exist 

for the City.  In addition, examples from various other cities are used to make suggestions based 

on successful UA examples, to bring rooftop gardens to the forefront of sustainable policy in 

Vancouver.  It is hoped that this research will provide citizens, organizations, businesses and city 
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officials with tools and innovative ideas for improving, greening and transforming the city’s 

roofs to create greater cohesion within communities in Vancouver, and present the potential for 

reducing the need for food imports through an environmentally beneficial form of UA.  The 

logical and practical use of empty space (rooftops) for food production has the power to become 

a tool for environmental, social, and health change for our urban centers not only in Canada but 

globally.  

  

                                                                         

 

 

 

 

 

 

 

                            

                          

                         Purdy, 2011-YWCA Vancouver Rooftop Garden 
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Literature Review 

There has been much research on the benefits of vegetation in a city environment to reduce 

urban heat islands, by minimizing effects of carbon emissions from automobiles, power plants 

and buildings, thereby having a cooling effect on the overall temperature of a city, which will be 

felt mostly in the warmer months of the year and could be beneficial in reducing smog and 

improving air quality for city dwellers (Skinner, 2006).  In built-up areas, such as urban centres, 

where available land is at a premium, rooftop gardens seem to be a logical option in tackling this 

issue.  By creating more open green space, providing the opportunity for tackling food security 

issues at the city level, and the introduction of more vegetation for cleaner air and a more 

peaceful and enjoyable environment in which to live, rooftop gardens have much potential 

(Skinner, 2006).  

In terms of energy conservation and the reduction of GHG emissions in urban centres, 

green rooftop gardens, whether food producing or not, have documented benefits.  Urban 

vegetation can reduce the energy used for cooling or heating buildings through insulation, 

thereby having a long term economic benefit for reduced energy consumption.  Rooftop gardens 

act as storm water retention basins, helping to control storm water runoff in urbanised areas, 

while plants have the potential to reduce air pollution, by absorbing and offsetting both gaseous 

and particulate matter (Skinner, 2005).  Tools and strategies to achieve greener cities have been 

proposed by planners and municipal policymakers, but one strategy that has been overlooked 

until recently is UA (Mendes et al., 2008).  With a history of non-acceptance for many UA 

activities and a dependence on outlying regions to produce and deliver food to city centers, 

municipalities today are making a shift and are now more involved in UA, as it has emerged as a 

strategy to achieve urban sustainability.  Local governments are beginning to recognize that in 
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addition to increasing local food production, UA contributes to recreation, therapy, green 

architecture, social inclusion, resource recycling, conservation, and public health (Mendes et al., 

2008).  Architecture and design are important factors for incorporating sustainable features, such 

as rooftop gardens, and there are century’s old European building techniques that have been 

utilized in modern times, an example being Chicago’s City Hall, which has incorporated a 

successful rooftop garden (Zande, 2006).  

Urban Agriculture 

  Urban agriculture has been a part of many civilizations in history, including the hanging 

gardens in Babylon and ancient cities in the Middle East, where vegetables were raised in home 

gardens (Halweil, 2004).  With the arrival of modern agricultural and industrial practices of 

growing food, the view of agriculture shifted to one that involved large tracts of land outside of 

city borders, and large scale transport of food to consumers.  Today, UA has re-emerged as a tool 

for helping cities and the environment to cope with a range of heightened nutritional, social, 

ecological challenges, from food security to GHG emissions reductions (Halweil, 2004).  One 

example is Cuba that depends significantly on UA for food, with approximately 90 percent of 

fresh produce that is consumed in Havana being grown in and around the city (Halweil, 2002).  It 

is not surprising that the idea of agriculture in the city has long been considered an oxymoron, as 

cities have historically been targeted as centers for economic growth and development.  The 

polices of industrialization that were adopted by developing countries throughout the 1960s had 

an urban bias (Castillo, 2003), with the words ‘urban’ and ‘agriculture’ not commonly used 

together, as the production of food lay firmly rooted far from the concrete urban centres 

(Broadway & Broadway, 2011).  UA has long been associated with land squatting or a 

socioeconomic problem, rather than a solution to many challenges faced by cities. Authorities 
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are often hesitant to be more proactive on UA, as it can be seen as resulting from a failure to 

support and address rural development (Mougeot, 2006).  Likewise, the term ‘sustainable 

development’ used in much discussion around UA has become a confusing term, one that 

includes both the goals of growth and sustainability.  Some prefer the term ‘sustainability’ alone, 

as it places the focus on the ability of humans to survive within the confines of our environment 

(Robinson, 2004).                  

The potential of UA in the sustainable development realm has yet to be fully realized. 

Among the many benefits to be gained from making cities greener include contributing to 

pollution control in the urban environment, improving living conditions for city residents, and 

having significant impacts on food and income security (Devuyst, Hens & Lannoy, 2001).  As 

well, UA has been shown to support a wide range of societal goals, including poverty reduction, 

enhancement of public health and nutrition, participatory decision making, community economic 

development and social inclusion among many others (Mendes et. al, 2008).  Globally, in regions 

such as South Africa, it is recognized that UA is undertaken for the purpose of survival by most 

individual households, in private gardens for nutritional purposes and to help add to house-hold 

incomes, as well as contributing to alleviating poverty (Reuther & Dewar, 2006).  Particularly 

poignant to the South African region is the role that women play in the development and growth 

of UA, giving them a stronger influence in the way food is grown and distributed amongst the 

household, thereby, contributing to economic and social growth for women (Reuther & Dewar, 

2006). 
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Community Food Security  

A discussion on the most recent global food crisis gives context to the emergence and 

focus on food security (Lang, 2010).  The high food prices in 2007-8 triggered massive increases 

in poverty and hunger worldwide which saw estimates of millions of people at risk of food 

insecurity (Swan, Hadley & Cichon, 2010).  In March 2008, the price of traded wheat rose by 

130% in comparison to previous years and the price of traded rice had risen by 70% (Conceicao 

& Mendoza, 2009).  It is argued throughout the literature on food security that poverty 

alleviation must be a reality, before ecological sustainability can be achieved (Robinson, 2004).  

It is believed that it was a complex range of various processes that led to the crisis, including the 

liberalization of food and agricultural markets, the global rise of food empires and the 

industrialization of agriculture (Van Der Ploeg, 2010).  This global food crisis included the one 

commodity that we share collectively: food.  Similar to other industries, the need for high 

production over quality and continued sustainability of the food system has created a dependence 

on industrial farming, for its capacity to produce the largest quantities of food possible at a cheap 

enough rate to achieve profits from trade.   

According to the United Nations Food and Agriculture Organization (FAO):  

Food Security refers to food that is available at all times; that all persons have means of 

access to it; that it is nutritionally adequate in terms of quantity, quality and variety; and 

that it is acceptable within the given culture. Only when all these conditions are in place 

can a population be considered ‘food secure’ (Mustafa et.al, 1999). 

 Community food security refers to the capacity of the community to provide adequate food 

for its population and is very similar to the broader definition above of food security, with an 
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additional component that fosters a sustainable food system that contributes to self-reliance and 

social justice (Province of BC, 2006).  The awareness and interest in food security has gained in 

momentum in Canada and Vancouver, stemming from a focus on buying and eating locally, 

trends in food production, environmental concerns of food travel for imports and exports and a 

general shift in values from the consumer (SMC & ZAEC, 2009).   In 2007, two Vancouver-

based authors published a book called the 100 Mile Diet, which focused on their challenge of 

obtaining food grown within 100 miles of their apartment and this book helped lead to a 

heightened focus on how we eat, the origin of our food and what this means for our environment 

(Broadway & Broadway, 2011)  

The food system, (the basis of food security), is defined as: 

The integrated process, by which food is produced locally, imported, is packaged, processed, 

distributed/marketed, consumed, and the waste stream managed through reuse, composting 

and disposal” (SMC & ZAEC, 2009).  

The underlying reasons for the development of food security need to be addressed, in order 

to begin working with regional food security issues (SMC & ZAEC, 2009).  BC produces a large 

portion of the fish (nearly 40-50%) and vegetables it needs to meet its own purposes (SMC & 

ZAEC, 2009).  However, the province also exports a significant proportion of BC food items, 

due to seasonality and specialized food production.  BC produces adequate fruit and meat 

products; however imports of these foods bolster local production.  Approximately 20% of the 

total vegetable supply for BC and Vancouver comes from local sources and the one commodity 

that BC is not self-reliant in is the production of coarse grains, such as wheat, with less than 2% 

coming from local sources (SMC & ZAEC, 2009).  
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 A food gap is defined as the difference between the capacity for growing food locally and 

the total food consumption needs of a region, with the food gap for Vancouver and the Lower 

Mainland being at approximately 834,000 tonnes of food annually (SMC & ZAEC, 2009).  Like 

many other regions of the world, because of BC’s climatic zone, population, and limitations of 

the agricultural system, it is not possible to produce all agricultural goods within the province.  

Trade is a critical component to ensuring that consumers can have regulated access to a varied 

and abundant food supply year round (SMC & ZAEC, 2009).  Balance needs to be restored 

between locally grown and imported food, with recognition that importing food can be part of a 

process of risk diversification by providing protection from crop failures, and ensuring healthy 

financial competition remains (SMC & ZAEC, 2009).  

 Rising fuel costs, loss of farmland to suburbs and other urban demands, larger population 

leading to increased demand for food, the loss of family farms, food quality and safety are all 

drivers in the rise of UA (Halweil, 2004).  Today, the number of people living in cities is 

growing versus those living near the more rural centres of food production, with these centres 

becoming increasingly fewer in number and more concentrated in location.  The sprawl of the 

food system was aided by advances in food technology that have made longer storage times for 

more distant destinations in shipping possible, but with added fuel requirements (Halweil, 2004).   

It has been identified that food transportation could not be possible as we know it today without 

the availability of relatively cheap and abundant oil, and that those items with the greatest 

environmental costs are those made up mostly of water (extra weight), such as fruits, vegetables 

and frozen foods (Halweil, 2004).  In Britain, the transportation of food has emerged as the 

fastest growing, and largest, source of GHG emissions, which is a pattern emerging worldwide 

(Halweil, 2004).  If oil were priced at its true cost, the business of transporting food might be 
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vastly different, causing us to better discern between needs and wants when shopping in the 

produce aisles or eating in restaurants (Homer-Dixon & Garrison, 2009).   

The contribution of long-distance food travel to climate change has been criticized as being 

an illogical practise, with regions and nations importing food they already have.  A recent survey 

of trade data from the United Kingdom exposed that the nation imports large amounts of milk, 

lamb, pork and other major commodities, even as it is exporting the same foods, essentially 

moving hundreds of millions of tonnes of the same product in opposite directions.  Analysts 

explain this practise as ‘food swap’, which is a product of subsidized transportation, centralized 

purchasing by supermarkets and trade agreements that set food import quotas even for those 

nations that are considered self-sufficient (Halweil, 2004).  The average pound in weight of food 

is estimated to travel approximately 2,000 miles before being purchased by a North American 

consumer (Senge et al., 2008).  Although food travel is an issue for the reasons discussed above, 

a region growing all of its own food is not realistic either; a certain amount of food trade is 

natural between countries and is beneficial.  Essayist and farmer Wendell Berry suggests that 

communities should only export food once local needs are met, and should not be importing 

foods that can be produced at home (Halweil, 2002).   Like water resources worldwide, the true 

costs of food are being masked by the subsidization of the food system.  When we purchase 

grapes from Chile, we may not be factoring in the true and hidden costs of these grapes, such as 

societal, health and environmental.   

Despite cheap oil and increased transportation of food, it is estimated that approximately 

35,000 people die worldwide from hunger a day (Mustafa et.al, 1999).  Malnutrition affects an 

even larger number of people.  Each year in Canada, there is estimated 2.5 million people who 

are depending on food banks (Mustafa et.al, 1999).  Based on present technologies, the world’s 
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population is pushing the limits of global food production capacity.  The global population, at 

roughly 7 billion today is estimated to rise to eight billion by 2020, with most of the increase 

occurring in the developing world (Dale, 2001).  This long-distance travel of food has also 

negated the need for relationships that once existed between neighbours, farmers, and local 

processors.  The essential link between the various parts of the food production process is being 

lost in the new paradigm of industrial agriculture (Halweil, 2004).  Unlike in rural areas where 

some of the population live close to the centres of food production, most urban dwellers must 

purchase their food from the grocery store (Sonnino, 2009). 

 Although Vancouver enjoys a close proximity to rich and productive food producing lands 

and waters, as well as a diverse economy, food security remains a daily challenge for many of 

the City’s economically-vulnerable residents and is not guaranteed for any.  Vancouver’s 

reliance on imported food puts its food system at greater risk of disruption from outside forces, 

such as natural disasters, political upheaval and a global pandemic (City of Vancouver, 2009).  In 

the United States, approximately one in ten households are food insecure, which has remained 

consistent since 1995, with growing evidence to suggest that local food environments in the US 

differ based on the racial and economic composition of a given community (Freedman & Bell, 

2009).  Although there are local food resources such as community gardens, kitchens and the 

Good Food Box program, their distribution is un-even and are not perceived as being accessible 

to most food-insecure citizens (Barbolet et al., 2005).  

Bees  

In 2005, the honeybee populations experienced a sudden decline through a phenomenon 

called Colony Collapse Disorder (Cormier, 2010).  This collapse caused worldwide concern over 
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food production.  Bees are responsible for $218 billion (Cormier, 2010) worth of crop production 

worldwide through the pollination process that goes unseen by most people.   Although most 

jurisdictions place limits on beekeeping, it is estimated that approximately one-third of what we 

eat has, in some way, been produced through animal pollination with certain plant species being 

completely dependent on the bees cross-pollinating seeds (Cormier, 2010).  The law in Ontario 

requires that any beehive operation must be placed at a minimum of 30 metres from a property 

line, which in a city, is difficult to achieve, as property widths on average are between 7 to 10 

metres (Cormier, 2010).   

With these concerns over the role of bees in food security and the urban limitations of 

keeping bees, an emergence in Vancouver has evolved with bee keeping on roofs as an 

alternative to land based operations, which will be discussed in more detail in the following 

section on rooftop gardens.  Worldwide, designers are seeking to go beyond the current state of 

architecture in terms of more sustainable design concepts, which Italian architect Stefano Boeri 

refers to as heading towards a non-anthropocentric urban ethics, meaning to go beyond the basic 

ethic of aiming to satisfy only human needs, to an ethic that satisfies all life forms (Cormier, 

2010).  

Rooftop Gardens  

One of the most arguably cutting-edge and innovative designs for bringing food production 

back into cities is rooftop gardens.  Historically, rooftop gardens have not had the focus that 

other UA ideas have, such as community gardens, in part because of certain barriers including 

deeper soil requirements of most food producing plants, and the weight on the roof caused by the 

gardens.  One example is the New York-based Earth Pledge, which is an environmental 



Rooftop UA for Food Security in BC 
 

28 

 
organization that includes a “Green Roofs Initiative” that is hoped to lower New York City’s air 

pollution and temperature, and encourage government offices, developers and businesses to 

install green roofs (Halweil, 2004).  An area of learning for this organization was the idea of 

using these gardens for more than just producing food, such as environmental benefits (cleaner 

air and lower GHG emissions).  Food is a product that is necessary to all and is therefore a 

powerful driver for discussions surrounding UA, and this universal relate-ability of food makes 

the issues less about the political realm and more personal (Edwards & Mercer, 2010).  

A green roof is defined as: any “planted open space that is separated from the earth by a 

building or other structure can be considered a roof garden” (Kortright, 2001).  There are green 

roofs that do not produce food, but instead cultivate vegetation (greenery, flowers, shrubs), for 

many environmental and aesthetic benefits.  The type of green rooftop garden discussed in this 

study is designed for food production only.  A green roof system is traditionally comprised of a 

roof membrane, including an optional layer of insulation, a drainage and filter layer, a growing 

medium and plant material (Nelms, Russell & Lence, 2005).  To date, the key objectives for 

installing green roofs in urban areas have been for aesthetics, rather than environmental benefits 

(Nelms, Russell & Lence, 2005). 

One long-term goal of the Vancouver 2020 A Bright Green Future plan is to be the world 

leader in green building design and construction.  It is perhaps easy to forget that cities are 

grounded in the natural environment, amidst the dominance of human artefacts such as buildings, 

other infrastructure and transportation (Edwards & Mercer, 2010).  Buildings produce substantial 

GHG emissions, and therefore have the potential as a focus for undergoing improvements to 

reduce energy use (City of Vancouver, 2009).  The social aspect of rooftop gardens and other 

forms of UA are often ignored, such as the importance of inclusion and social support networks, 
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increasing health and a sense of happiness.  There is also an aesthetic benefit to rooftop 

gardening, as it creates a heterogeneous space that is interesting and beautiful, thereby creating a 

more dynamic landscape (Blay-Palmer, 2009).  Urban agriculture is often opportunistic in 

nature, given the lack of available space in the city for most types of farming.  However, other 

than backyard and community gardens built in vacant lots (Mougeot, 2006), using the roof space 

of commercial buildings and institutions can be an innovative approach to making use of 

otherwise unused space, such as government buildings and prisons among others.  Incorporating 

UA into the City is not an easy process, as agricultural activity in urban centres is often always 

contravening some zoning regulation or bylaw.  

  Buildings consume significant amounts of materials, energy and resources, and the 

operation and maintenance of buildings further this environmental impact.  It is estimated by the 

Canada Centre for Mineral and Energy Technology (CANMET) that the building industry 

consumes approximately 50% of Canada’s primary resources, 35-40% of total national energy 

consumption and generates 25% of the country’s solid waste (Nelms, Russell & Lence, 2005).  

The building industry is implementing sustainable development principles in the design, 

construction and operation of buildings with the use of rooftop gardens slowly gaining 

momentum (Nelms, Russell & Lence, 2005).  There are few reports on the benefits and costs of 

green buildings and part of this lack of information stems from the difficulty with measuring 

certain benefits, such as improved productivity and health in the work place, while some benefits 

are more easily measured, such as water and waste-water savings and energy consumption.  In 

terms of predicting performance and seeing more food producing rooftop gardens appear in 

Vancouver, gaps in our current knowledge must be filled, or uncertainties and challenges with 

this innovation will remain (Nelms, Russell & Lence, 2005). 
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Greenhouse Gas Emissions and rooftop gardens 

Greenhouse gas emission (CO2) concentrations in the atmosphere have risen and are more 

than 30 percent higher today than in 1850 (Senge et al., 2008).  These levels are continuing on an 

upward trend due to emissions from industry (automotive, airplanes, power plants, buildings and 

factories) and are now more than double what is able to be removed from the atmosphere (Senge 

et al., 2008).  Despite ecologically sustainable initiatives such as government’s commitments for 

going ‘green’ and the eco-retail/product arena, we continue to add approximately thirty billion 

tonnes of carbon dioxide to the atmosphere per year (Homer-Dixon & Garrison, 2009).   

Buildings (malls, offices, hotels, factories, apartments and private homes) are significant 

emitters of global greenhouse gases, which make up the greatest consumers of energy today, 

with heating and air-conditioning of buildings accounting for approximately 40 percent of GHG 

emissions when compared with the automotive sector (Senge et al., 2008).  All vegetation, 

including forests, has been identified as a key component to reducing GHG emissions, through 

sequestration of carbon in plant and woody biomass, while filtering out air pollution in both 

gaseous and particulate form (Skinner, 2006).  As cities have limited space for planting trees, 

strategies such as rooftop gardens offer an opportunity to increase the quantity of vegetation in 

the city, without taking up space at the street level (Liu, 2002).  Rooftop gardens and the 

additional vegetation can reduce energy used for cooling buildings, by providing added shade to 

the rooftops (Skinner, 2006).  As well, rooftop gardens have the potential for reducing the urban 

heat island effect, if implemented in sufficient quantities throughout the city.  This could in turn 

decrease smog and improve storm water management, with water being absorbed by the plant 

and soil medium on the roof, which is a significant problem for many North American cities 

(Liu, 2002). 
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As food transportation has increased significantly in recent decades, there is an increasing 

concern about the source of foods, production and distribution methods and how this long 

distance food system affects the health of our environment (Atkins & Bowler, 2001 as cited in 

Wallgren, 2006).  The current reality is that locally produced food is not a prominent feature in 

the food market (Wallgren, 2006), and that cities in North America are unsustainable, consuming 

massive quantities of resources and land.  Pursuing a more localized system of UA could help 

reduce the environmental impacts of cities (Kortright, 2001).   

Rooftop Gardens in practice  

The examples of cities throughout North America that have excelled in their use of UA at 

the community garden level are far greater than those for rooftop gardens.  Such examples 

include Detroit’s Hanz Farms project that utilizes significant vacant land and transforms it back 

to productive land (Broadway, 2009), and Milwaukee’s national non-profit organization called 

Growing Power that is used as an educational and training garden for supporting and cultivating 

interest and a knowledge base around UA.  However, the focus of this section and study will be 

those global examples that stand out for their use of rooftop gardens towards UA, in Vancouver 

BC.  The metropolis region of Vancouver has a population of over 2 million (Statistics Canada, 

2006).  It is the largest city in the Province of British Columbia and the third largest in Canada.  

The provincial legislation protecting agricultural land - the Agricultural Land Reserve (ALR), 

has existed since 1973 and has had a significant impact on the land use of the region, and how 

the urban environment has developed (Mendes et al, 2008).  The City of Vancouver, unlike other 

North American cities, has few abandoned or vacant lots in the central core, as it is mostly built 

to capacity.  While the housing demand continues to grow and the market value for land 
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increases yearly, this makes for a very challenging impediment to a UA focus for Vancouver 

(Mendes et al, 2008). 

City Farmer, an active non-profit association that promotes UA and environmental 

conservation works closely with the City and has led to the development of a demonstration 

garden – a new initiative to provide education on conservation methods such as contouring of the 

ground, collection of rain water, soil conditioning using compost and the use of native plants 

(Devuyst, Hens & Lannoy, 2001).  Vancouver, a city that was once dominated by natural 

resource industries, such as fish canneries and lumber mills, is now rapidly becoming a 

knowledge-based economy, with a new goal to become the world’s greenest city.  With the 

adoption of the action plan, Vancouver 2020 A Bright Green Future, the City has made a 

commitment to become a world leader in urban food producing systems, with the overall goal of 

reducing the city’s food carbon footprint by one third by 2020 (Broadway & Broadway, 2011).  

This new goal for Vancouver is expected to provide an economic stimulus, create green jobs and 

attract investment, with a part of the plan focused on developing initiatives that boost the 

production and consumption of local foods.  The Green Building Code included in the plan is 

expected to influence new designers and planners who have a sustainability perspective and as a 

result, thousands of buildings will require energy efficient retrofits (City of Vancouver, 2009).   

The city continues to consume large quantities of resources and expel GHG emissions, 

leading to air and water pollution (City of Vancouver, 2009).  The Vancouver 2020 plan has 

established ten long-term goals that are modeled on Sweden’s world-leading environmental 

objectives that focus on a generation based sustainability ideal.  Achieving Vancouver’s long-

term goals is expected to take twenty to thirty years, with rigorous and robust metrics used to 

ensure that the targets are met (City of Vancouver, 2009).  Becoming the greenest city is 
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perceived as an environmental achievement, but is also considered an economic strategy that will 

attract investment, talent, businesses and entrepreneurs (City of Vancouver, 2009).  The plan 

states that buildings and vehicles comprise over 85 per cent of GHG emissions in Vancouver, 

however, there is very limited attention given to the role of rooftop gardens in GHG reductions 

(City of Vancouver, 2009); with the only mention being given in one bullet in a subsection on 

buildings.   

Vancouver shares its sustainability agendas with Portland, Oregon in terms of an aligned 

view of UA with existing municipal policy directions.  Vancouver’s specific focus has been to 

develop a sustainable paradigm with the aim to achieve economic, environmental and social 

benefits (Mendes et al, 2008).  The Vancouver region leads the Province in the total area of 

vegetable production (cabbage, potatoes, beans, lettuce, spinach, squash, and zucchini), 

blueberries and cranberries.  However, in the summer months it is common to find apples 

supplied from New Zealand, grapes from Chile among many other long distance destinations 

from which our food originates.  As concerns over climate change have emerged and reached 

consumers, the responses have been that there is a necessity to return to a local way of 

purchasing and eating.  Vancouver adopted a Food Charter in 2007, which consists of a vision 

and guiding principles to achieve a sustainable and equitable food system.  The principles 

include the use of social marketing programs to convert residential lawns into gardens, the 

requirement of green rooftop gardens on some new developments, promoting intensive UA on 

small plots and other vacant and unused land (Broadway & Broadway, 2011). 

Even though these types of initiatives are espoused as the overall goal of Vancouver, most 

residents in the area continue to rely on regular retail outlets for the bulk of their food needs.  It 

is identified that stores and supermarkets prefer to deal with as few suppliers as necessary, which 
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lowers their overall costs.  In August 2010, a survey was carried out of twenty-eight 

supermarkets and grocery stores, to determine the availability of local fresh produce.  At an 

organic market in Port Coquitlam, BC over half of the food items came from outside the country.  

The only provider of iceberg lettuce was a company based in California, which also supplied 

broccoli, carrots and yellow onions.  New Zealand and Chile provided the granny smith apples 

and green grapes, Argentina provided pears, while garlic came only from China, Mexico and 

California.   As well, local producers in the Vancouver region have yet to fill the organic 

supermarket niche; instead California is a top supplier for organic foods to BC.  The Province is 

also exporting fruit and vegetables to the United States, which is worth $420 million Canadian 

dollars in trade, while the Vancouver 2020 Plan continues to promote local UA Broadway & 

Broadway, 2011).  

The Toronto Food Policy Council (TFPC) developed a linkage in the 1960’s and 70’s, 

between health and food (Blay-Palmer, 2009).  Rooftop gardens were pioneered by the TFPC in 

the mid-1990s.  After identifying and utilizing roof space for a demonstration project of the value 

of rooftop gardening in the city, the TFPC helped propel this form of UA forward and found a 

supporter of rooftop gardens in the Canadian Housing and Mortgage Corporation and the 

National Research Council (Blay-Palmer, 2009).  This helped initiate the adoption of rooftop 

gardens in building codes for new buildings for the City of Toronto (Blay-Palmer, 2009).  As the 

TFPC was the original food policy council in North America, it forged many firsts for urban 

food policy and continues to serve as an example for other North American cities (Blay-Palmer, 

2009). 

In New York, Brooklyn’s Greenpoint neighbourhood is a 6,000 square foot organic 

vegetable farm that has been built on top of an industrial building called the Eagle Street farm, 
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which overlooks the East River.  The goals of this garden are to provide and sell produce to local 

restaurants, and as an additional benefit they transport the produce by bike to the consumer, 

further supporting the sustainability of UA (Not Eating Out in NY, 2009 as cited in Broadway, 

2009).  City’s such as Manhattan and Chicago are providing honey from their rooftops as 

beekeeping is now legal in Vancouver, Portland, Seattle, Toronto, Atlanta, San Francisco and 

Chicago.  Chicago’s City Hall and Cultural Center house several hives on their rooftops with 

some local co-ops packaging and distributing this honey for profit.  

Vancouver Policies  

Factors such as geography, history and politics have all contributed to the adoption of 

progressive planning policies and encouraging innovative urban design in Vancouver (Grant, 

2009).  However, it has been noted that even where the political environment is open to UA, the 

policy structure may not be (Mougeot, 2006).  Programs and policies play a major role in 

influencing the agri-food sector (Wall & Smith 2005); however, current city policies are failing 

to adequately address the pressures that exist on land coupled with environmental issues (Lang, 

2010).  As the agriculture sector faces significant climate and weather variation risks, there will 

be increasing pressure on governments to develop the appropriate policy to tackle these issues by 

fostering adaptive capacity (Wall & Smit, 2005).  

Urban food policies are key tools used in affecting how food systems (production, 

distribution and consumption) operate.  These policies can determine if cities evolve in their use 

of UA, whether vulnerable citizens have access to food (food security) and if neighbourhoods 

have local stores and farmers’ markets within accessible distance (Mendes, 2008).  With 

Vancouver’s commitment to become a model of sustainability, it has the opportunity to create an 
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important position for UA and a strong local food system (Kaethler, 2006).  Though Vancouver 

does not have a coordinated UA strategy, it does provide funding and support for a wide variety 

of UA activities throughout the city (Kaethler, 2006).  Cities such as Montreal, Toronto, Seattle 

and Portland are currently the leaders in the movement towards actualizing sustainable and 

liveable cities.  In the policy context, they are also at the forefront of developing programs and 

policies to ensure that municipal support for UA initiatives remains a priority of the agenda 

(Kaethler, 2006).   

In 2003, an Action Plan for Creating a Just and Sustainable Food System for the city of 

Vancouver was approved by City Council, with an added focus on environmental health.  The 

Plan included the creation of a Food Policy Council to support food system planning, with an 

interim work plan that identified several actions related to UA including rooftop gardens 

(Kaethler, 2006).  Community gardening has been recognized as a valuable recreation activity 

with the added benefits towards community and social development, environment, and 

educational awareness.  Along this trend, the Vancouver Park Board has developed a Community 

Garden Policy to support the growing interest in city gardening (City of Vancouver, 2006 as 

cited in Kaethler, 2006).  A neighbourhood in Vancouver has been developed as a sustainable 

community model for the transfer of knowledge from experience to other regions, called the 

South East False Creek Study.  An UA strategy was developed to explore the links between food 

security and urban sustainability, and this example is innovative in that it is one of the first 

studies to be carried out in North America where the role of UA is a focus in the planning and 

design of a new neighbourhood (Kaethler, 2006).  Among UA initiatives including edible 

landscaping in parks, farmers markets and a commercial greenhouse demonstration site, it also 

includes rooftop gardens (Kaethler, 2006).   
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                                        Purdy, 2011-YWCA Vancouver Rooftop Garden 

 There is potential for Vancouver to develop its use of rooftop gardens, as it does not have 

access to the land required to considerably expand its area of community gardens (Kaethler, 

2006).  Out of the approximately 200 green roofs found in Vancouver, there are only 10% that 

actually produce food and these are mostly found on co-ops, restaurants and social housing 

(Kaethler, 2006).  Cities such as Montreal, where gardens are protected through zoning as 

parkland, and others such as Seattle, Toronto, and North Vancouver encourage the creation of 

community gardens in their city plans (Kaethler, 2006); however, rooftop gardens are not yet a 

part of this group.  The Vancouver Food Policy Council (VFPC) was created in 2003, as part of 

the Food Action Plan approved by City Council and has since identified four priorities focused 
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on creating a Food Charter for the City of Vancouver, increasing access to food items for 

residents and creating an institutional food purchasing policy (Kaethler, 2006). 

 

 

 

 

 

                                                                                                                                                                                  

 

 

 

 

 

                              Purdy 2011 – Fairmont Waterfront Hotel Rooftop Garden 

 

 

 

 



Rooftop UA for Food Security in BC 
 

39 

 
Results and Discussion 

The following section analyses and summaries the results from formal interviews 

conducted with the participants of three commercial buildings (case studies); the Young 

Woman’s Christian Association (YWCA), the Fairmont Waterfront Hotel (FWH) and the 

Downtown Intercultural Gardens (DIGS) at the St.Paul’s Hospital in the city of Vancouver, with 

a focus on barriers, benefits (including intrinsic values) and incentives for the rooftop form of 

UA.  Each factor is in this section is listed in the order respondents rated them in terms of 

significance.  Specific case studies were chosen based on several factors, including location, 

diversity between case studies and viability of food production.  All organizations and businesses 

were chosen in the downtown core of Vancouver, in order to focus the study area.  Each 

organization had differences from the other in terms of garden operations and use of the resulting 

produce, which resulted in a broad spectrum observation of how three different organizations 

utilize a similar model of a food producing rooftop garden.  The variability among the case 

studies also led to difference in responses between the various groups interviewed.  Responses 

from the FWH were more focused on how their produce could be utilized within the hotel and 

for tourism potential, rather than in the greater community, whereas responses from the YWCA 

centered around altruistic benefits of providing food to women and children in need.  In contrast, 

the responses from DIGS were focused on the benefits of the gardens to new immigrants living 

in the downtown core for learning, sharing and greater integration into the City.  Each case study 

was also chosen for the basic viability of food production per operation, in order to accurately 

observe the function and practice of each garden, the route and destination of the produce and the 

people responsible for cultivation, harvesting and use or delivery of food; the latter of which was 

aided by conducting interviews during the summer months.   
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Participants from each case study were chosen by first contacting a manager or lead of a 

specific garden on a commercial building and then being referred by that manager to others 

within that rooftop garden operation who had experience, knowledge and interest in participating 

in the interview process.  Utilizing this snowball method (Browne, 2005), allowed me to locate 

those participants that were most equipped to participate in this study, from a relatively small 

sample of garden workers and volunteers, which resulted in 3 participants per case study for a 

total of 9 participants.  Participant types included 3 managers from each case study, 5 volunteers 

in total and 1 garden user (a chef from the FWH).  

The presentation of results to follow (barriers, benefits and incentives) are based on the 

formal interviews conducted of the 9 participants and pie charts are utilized to illustrate barriers, 

benefits and incentives (category) from greatest to least significant as chosen by participants.  

Patterns were collated from rankings (research factors) of each of the 9 participants, from the 

questionnaire (Appendix B), to determine which factor was most or least significant in each 

category.  Each question was given a ranking, the rankings were then tallied and the most 

common response given overall was used for the pie charts, with the final ranking never based 

on less than 3 responses per factor within a category. The pie charts illustrate percentages of 

numbers of participants who chose barriers, benefits and incentives from most to least 

significant. 

Barriers to rooftop gardens in Vancouver BC 

  The barriers identified in this section include, social (i.e. non-acceptance), financial (i.e. 

costs of gardens to organization), technical/horticultural (i.e. challenges with design, skills, 



Rooftop UA for Food Security in BC 
 

41 

 
operation aspects), administrative (i.e. who manages the garden?), climate (i.e. weather, growing 

seasons), and other.                      

           

 Figure 1: The number of participants stating a barrier as most significant  

 

Financial  

  Participant responses indicated that the greatest barrier (Table 1) to rooftop gardening is 

cost, specifically for physically retrofitting a roof to house food producing gardens.  The cost of 

retrofitting is significant and the process complicated, and varies with roof size.  Partial retrofits 

were noted as an alternative to full retrofits, being less costly, however, regardless of which kind 

of installation, it will require significant investment for materials and additional strategies to 

increase roof strength.   In contrast, two participants said the real barrier is less about the 

implementation costs of installing a garden (building boxes, access to soil and water), but rather 

the cost of maintaining the garden in the long term, in the form of a wage to hire a garden 

manager.  Most participants echoed that having a permanent manager position in place was 
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essential for bringing consistency to a mostly flexible volunteer-based activity, and to ensure 

longevity of the project.  

   Table 1: Top 5 research Factors in order of most significant to least significant (#1-5) 

Barriers Benefits Incentives 

1. Financial 1.Community Strengthening 
and Food Production 

1.Monetary assistance 

2. Technical/Horticultural 2.Environment 2.Partnership Development 

3. Administrative 3.Financial  3.Expedited permits 

4. Climate 4.Greater cohesion/knowledge 
sharing 

4.Tourism potential 

5. Social  5.Storm water management 5.Policy agenda and grant 
programs 

 

Technical /horticultural  

Structural issues were the second highest barrier as per responses from interviewees.  It 

was noted that many current commercial buildings were not built for the implementation of 

rooftop UA.  Further, access to the roof was chosen by most respondents as a key barrier to the 

installation and maintenance of a garden.  There are challenges with transporting water and soil 

and maintaining a free flow of gardening supplies through a large building to the roof, as well as 

accommodating for waste outflow from the gardening process.  Structural integrity is an 

important element that several respondents noted as a barrier, such as the capacity of a roof to 

hold thousands of kilograms of soil.  One participant said that creating the infrastructure on the 

building from the outset should be a priority, to ensure retrofits are not necessary, or are made 

less costly.  Adding to the concern over the weight of soil on the roof of DIGS garden, the 
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intensive care unit is located directly beneath the gardens at the hospital, so, there are drainage 

and leakage concerns present, which they are continually working on with regular structural 

checks.  One volunteer for DIGS believes that spending money on structural issues is not a 

priority for the hospital, so the gardeners (volunteers) are isolated in terms of support for any 

changes to the gardens and must work with existing resources. 

The manager from the YWCA discussed that their building has an elevator that goes up to 

the fifth floor and opens directly onto the roof, whereas, many commercial buildings do not, 

which makes hauling water and supplies to the gardens, and outputs from it, a literal barrier to 

gardening on the roof.  During their growing season and harvest, they are often moving 50kg 

(T.Cathcart, personal communication, July 20, 2011) of food from the rooftop through the 

building.  This manager agrees that structural support is important – if a building is not built for a 

garden, the weight of it can be a hindrance to rooftop UA acceptance.  However, mitigation 

measures were proposed for this challenge, such as strategically placing gardens around the 

perimeter of the roof, over load bearing columns that an engineer could advise on, and growing 

plant varieties that require less water and shallow soil.  Several respondents believed that lack of 

horticultural knowledge is another barrier to successful rooftop gardening, with the need to learn 

how to work with some of the extra challenges of growing food on a roof, such as excess 

reflection of sun and heat off surrounding high rise buildings.  Understanding the nutritional 

deficiencies of plants and climate conditions is also essential for obtaining the best results and 

outputs. 

Another technical challenge that was of concern for many respondents surrounded safety, 

in the form of barriers around the roof working area, to protect visitors and workers.  The safety 

of the rooftop can have significant impacts on the acceptance of this type of UA from businesses 
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and organizations in the city.  Liabilities and fear of lawsuits from accidents could be a major 

barrier for some, leading to insurance risks, with respondents stressing that tackling safety 

measures at the early stages of design would be an important strategy.  One volunteer from DIGS 

garden at St. Paul’s Hospital believes that every potential business for this type of UA is going to 

ask the same structural questions, regarding water, re-plumbing, and other factors such as safety 

for working on the gardens and harvesting the food.  There also may be a lack of education 

surrounding gardening techniques and harvesting, and an issue with participants eating the food 

grown, which volunteers at DIGS garden have acknowledged has been an ongoing challenge for 

their project.  An additional concern noted by one participant was food safety and that there must 

be insurance that the produce is handled in a safe manner.  Similar to all regulation for food 

production, there will be a need for strict rules and regulations surrounding this aspect if 

businesses are going to be serving this food to tourists.  In addition, a volunteer from the FWH 

highlighted that changing minds is a large barrier - convincing local jurisdictions that rooftop 

gardens are a positive addition to a commercial building and overcoming set ideas on building 

codes, and the idea that gardens do not belong on the top of buildings.  

Administrative  

Many respondents found the administrative component to be a barrier to success in the 

form of staffing issues.  A manager from the YWCA remarked that in volunteerism, there are a 

lot of people, who are keen at the outset, but there is no commitment established and they are 

free to leave their position at any stage in the gardening process.  He stresses that continuity is 

essential and that commitment on a managerial level to maintain a gardening operation is the 

most important factor in the success of a garden project.  Another participant added that there 

needs to be a clarified process for how the garden is to be most successfully managed, and that in 
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order to promote a model of rooftop gardening to the City of Vancouver, the rationale behind 

this venture needs to be apparent. 

Climate and Social  

   It was noted by one participant that there is a lack of awareness around the benefits of 

UA, and it is identified that this usually begins at the individual level and then coalesces into 

social momentum that can work towards food security.  There is potential for this type of UA to 

become a legitimate response to real issues, as opposed to being considered recreational 

gardening.  Although the importance of climate (consistent weather conditions for food 

production) have been identified in literature pertaining to rooftop gardening, respondents did 

not see climate as a significant barrier for gardening on roofs in Vancouver, BC and added that 

climatic conditions could be overcome through choices of plant varieties that are suitable for a 

coastal climate.  Where climate could be an issue for a desert climate with limited water supplies, 

it is not a limiting factor for rooftop gardening in Vancouver.  

 

 

 

 

 

                                                                                     

                                        Purdy, 2011- YWCA Vancouver Rooftop Garden                                                  
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Benefits 

 The various benefits of rooftop gardening are discussed in this section, including financial, 

environmental, thermal insulation for building, storm water management, greater 

cohesion/knowledge sharing between organizations, food production, and community 

strengthening.  This section also includes a discussion of intrinsic values such as creating natural 

retreats, social gathering sites, creating visually attractive spaces, and sharing outputs from 

gardens to community and education. 

                                                     

           Figure 2: The number of participants stating a benefit as most significant 

 

 

 

25% 

24% 

18% 

15% 

9% 

6% 
3% 

0% 

Benefits  

Community Strengthening 

Food Production  

Environment 

Financial  

Greater cohesion/knowledge 
sharing 

Storm water management  

thermal insulation  

Other 



Rooftop UA for Food Security in BC 
 

47 

 
Community strengthening and food production 

 Community strengthening, in the form of sharing food outputs and learning were both 

noted by participants as the two main benefits from rooftop gardening in Vancouver (Table 1).  

According to a volunteer at DIGS, the greatest benefit of these types of gardens is that people are 

made aware of the origins of their food and can be a part of the growing process.  This volunteer 

stated that today most food is sprayed and packaged as ‘surrogate’ produce, that we readily 

accept without critical thought, thereby giving up control and independence of our food system.  

Unlike food production, he stated that there are other options that exist for community 

strengthening in the city, such as groups and charities, but there are not many options for 

growing food if one lives in a downtown apartment in the city.  Other participants acknowledged 

that sharing knowledge and creating a tier of experience and a culture of rooftop gardening is 

necessary for success.   

As a part of the food security challenge, many businesses in the City of Vancouver are 

turning to urban bee keeping for the numerous functions bees serve in the environment, and 

specifically for honey production and pollination purposes, as discussed in the Literature 

Review.  A manager at the FWH has become a certified bee keeper to manage the resident bees 

at the hotel, which produce honey to be used in the hotel restaurant.  He acknowledges that 

guests of the hotel are fascinated by the bees and the food producing garden, and says it creates a 

deeper understanding of the ecosystem we depend upon, educating about coexisting with nature 

in the urban environment.  Although community gardens are more prevalent than other forms of 

UA in the city, the YWCA garden manager does not think that these types of gardens are the key 

for creating a culture of strong community in the city, having witnessed community gardens 

become highly competitive landscapes that undermine the potential for community building.  
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 Several respondents suggested that maximizing and optimizing community strengthening, 

and looking at how to deal with food production, should be focuses for the city.  As well, there 

are documented risks to ground level urban gardening, such as poor sun-exposure because of 

surrounding buildings, and pollution.  Contaminants in the soil are a risk, like heavy metals and 

dioxins, as a result of car exhaust and other pollution potential from urban industry (Halweil, 

2002), which gives impetus for resourceful and creative options such as rooftop gardens that 

have plenty of sunlight, and are somewhat protected from city waste and pollutants.  The garden 

manager for the YWCA added that in the community garden realm, the gardeners that excited 

him most were those who gave up their backyards for others to use for food production, leading 

to creating stronger relations with neighbours, while harvesting and sharing outputs together.  He 

believes growing the gardens is not the main challenge of the process but rather the most difficult 

component is growing a community, in which rooftop gardens could play a role. 

Environment 

Clean air, habitat for birds, less travel for food from site of production to consumption and 

the consequent lowering of GHG emissions are all examples of how important the environmental 

benefit of rooftop gardening was to the participants.  As mentioned above, one participant 

discussed the importance of the bee colony collapse and how this has prompted city residents to 

begin inquiring into whether they can get beekeeping incorporated city-wide.  Other participants 

stressed that maintaining the diversity of biomass was the biggest benefit to rooftop gardening 

for environmental health.  The resulting benefits of rooftop gardening, such as reclamation of 

lost land, reduced wind, increased moisture in the air and ultimately, an improved living 

environment were all seen as important factors to participants.  One volunteer sees this type of 

UA as prompting individuals to realize that adequate farmland is not an endless resource and that 
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this encourages more creative thinking around the use of space and land.  Several participants 

discussed Vancouver’s goal of becoming the greenest city in the world with reference to the 

Vancouver 2020 Plan, and that rooftop gardens are an ideal and highly visual tool for the city to 

reach this goal. 

Financial  

 Rooftop gardens can have a financial benefit, in terms of alleviating food costs to those 

living in poverty in the city, as the YWCA exemplifies.  Poverty has been identified as the core 

issue for access to food, with inadequate income being acknowledged as the most important 

barrier to food insecure Canadians from eating healthfully (Province of BC, 2006).  The FWH’s 

180,000 resident honeybees occupy three hives that are near a 2,100- square-foot rooftop garden 

that produces about $12,000- 16,000 (G. Evans, personal communication, July 4, 2011) a year in 

fruits, vegetables, herbs and honey.  The garden manager for FWH stated that past earnings were 

higher due to their herb production, which has now been reduced, but says that in terms of return 

on investments, herbs, being typically expensive food items, are where the greatest financial 

potential exists for rooftop UA.  Other participants acknowledged the potential for financial 

benefits as a result of rooftop gardening, but were not participating in this type of UA for that 

purpose, nor was it a secondary outcome/benefit for their gardens. 

Greater Cohesion/Knowledge Sharing  

The potential for greater cohesion and knowledge sharing among organizations was not 

recognized by participants as being a significant benefit for this type of UA in the city.  

However, it was viewed as being a potential benefit as a result of the high volunteerism for UA, 

but only where increased linkages existed between various food producing rooftop gardens.  It 
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was noted that volunteers will have an inherent interest in rooftop gardening by offering their 

free time and skills, which naturally lends itself to knowledge sharing.  A volunteer at DIGS 

stated that because the basis of their garden is intercultural, with workers from various ethnic 

backgrounds, there is an increased opportunity for sharing and learning amongst the workers, 

with culturally specific choices of plant and crop varieties that may not be common for BC and 

differing gardening techniques that add to the learning culture.   

Storm Water Management  

 There are documented benefits of rooftop gardens for storm water management, where rain 

is temporarily stored in a growing medium and then is taken up by plants and returned to the 

atmosphere, thereby delaying run-off  from high rain events (Liu, 2002).  As discussed above for 

thermal insulation, a green roof medium that covers more surface area, might have an increased 

benefit in this area, rather than separate, smaller garden plots that do not have deep soil depth for 

capture of significant quantities of water.  There were no participants who saw this as a benefit of 

rooftop gardening. 

Thermal insulation for building  

Participants did not see thermal insulation as a key benefit to this type of UA for 

Vancouver with one participant stating that modern buildings are already well insulated.  In 

addition, a green roof offers the potential for more consistent coverage and insulation of the roof 

with plant material, rather than a rooftop garden that often consists of large or small garden 

boxes that are separate from one another to accommodate the spatial capacity of the various roof 

configurations.  
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Intrinsic Values 

The need for added social gathering spaces in the city was emphasized by most participants 

and was chosen as the top intrinsic value to rooftop gardening (Table 1), with several participants 

stating that they offer a necessary sense of well-being to the urbanite.  For the DIGS garden, a 

sense of well being was viewed as an important value to one volunteer, who stated that he sees 

patients of the hospital benefiting from the gardens, which serves as a refuge and he considers 

them to be a part of the therapy for senior residents in the acute care hospital, by increasing their 

connection to nature.  Rest and relaxation were not only considered important to those visiting 

the gardens, but also for the gardeners themselves, with social determinants of health, such as 

having adequate food, and maintaining a connection to nature also being met.  One participant 

suggested that as information is flowing faster through the current information age, stress levels 

are concurrently rising.  It was suggested, therefore, that work spaces are going to have to 

increasingly mimic those of the home, in order to better manage stress.  Also, it was noted 

throughout the interviews that implementing more improvements to the work environment such 

as rooftop gardens can have a positive feedback effect for the employer – improving productivity 

through an increased sense of well-being and providing a healthier work environment. 

Another participant stressed the importance of the social connection component of rooftop 

gardening.  At the FWH, the staff involved in gardening have ‘salad garden boxes’ that are 

harvested at the end of the growing season, and have a salad party which is seen as a team 

building event, creating greater cohesion.  It was stated that at the YWCA it is not only the 

volunteers who gain intrinsic values from the project, but the staff who are not directly involved 

with the garden.  The YWCA manager revealed that at every harvest all staff celebrate along 

with the gardeners, and feel proud to work for an establishment that helps those who are food 
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insecure.  One participant from DIGS stated that their gardens provide an intrinsic connection to 

food production and nature, which builds individual knowledge and creates commonalities 

between participants in the city, and that this alone can actually form its own community.  It 

becomes then, not just an activity, but a form of social policy as places are designed and 

improved, with the potential for becoming a political imperative.  It has been documented that 

producing food in the city can change attitudes towards food itself and instead of the current 

culture of candy and pop vending machines in buildings; people can begin to see fresh fruits and 

vegetables being grown on roofs, which can improve the landscape and create real learning in 

action (Halweil, 2004). 

Several respondents suggested that food produced on rooftop gardens will never reach high 

volumes of production, but that the most important factor is using their garden as a model for 

how gardening makes people feel, how they are contributing to their community and for 

learning.  In contrast, one garden manager believed that there is not a significant amount of 

learning that goes on with these gardens and that the internet does most of the educating in this 

regard.  As well, because there isn’t a stronger rooftop gardening culture in Vancouver, the 

potential for sharing methods, learning from one another and training have yet to be fully 

realized.  Several participants believed that improving the aesthetics of a city is crucial to 

creating a greater sense of calm and connection to nature for its residents.  One volunteer stated 

that many children today growing up in an urban environment will never experience a vegetable 

garden and, therefore, lose the connection with the origins of their food.  The garden manager 

from the FWH explained that they have had residents whose first experience of seeing a 

raspberry come off a vine was on the roof of their hotel.   
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Sharing outputs from garden to community was not chosen as the top intrinsic value for 

rooftop gardening by participants, however two of the three gardens (DIGS and FWH) primarily 

produce food for use by the business itself and the volunteers, whereas the YWCA produces food 

for women in need in the community.  As a participant from the YWCA explained, the benefits 

to the women on the receiving end of the fresh produce can never be fully documented, as these 

surpass the obvious benefits of providing organic, high quality foods, but extends into making 

these women feel special and cared for and consequently leading to high fulfillment and altruistic 

benefits among the gardeners.                                                    

                                                       Purdy, 2011 Fairmont Waterfront Hotel Vancouver- apiary 

 

                



Rooftop UA for Food Security in BC 
 

54 

 
Incentives for rooftop gardens in Vancouver BC 

Among many possible incentives that could actualize a rooftop garden culture in 

Vancouver include: policy agendas encouraging rooftop garden use in the city, expedited permits 

for green projects and density bonusing (in exchange for rooftop garden implementation), 

monetary assistance (e.g. tax incentives, fee rebates, or grants), partnership development (e.g. 

non-profit organization, private companies and government), grant programs for retrofitting 

existing roofs and increased tourism potential (i.e. rooftop restaurants). 

               

 

 Figure 3: The number of participants stating an incentive as most significant 

 

Monetary Assistance  

 Tax incentives, fee rebates or grants were chosen by participants as the greatest incentive 

for rooftop UA in Vancouver (Table 1).  Although monetary assistance may go towards initial 

construction/installation of gardens on roofs, and create social buy-in according to a participant 

28% 

21% 
17% 

14% 

10% 

10% 

0% 

Incentives 

Monetary Assistance 

Partnership Development 

Expedited permits  

Tourism potential  

Policy agenda 

Grant programs 

Other 



Rooftop UA for Food Security in BC 
 

55 

 
at YWCA, it may not address ongoing operations.  There are risk factors associated with this, 

such as a change in ownership, which could result in a lack of continued interest from the new 

leadership in maintaining the gardens.  The infrastructure needs to be established with a system 

in place to secure longevity of the project, with continuity being maintained among staff, funds 

and management.  The possibilities of risk were discussed surrounding a Chief Executive Officer 

(CEO)/director’s fear of starting a garden, as this will entail a multi-year commitment and 

though community acceptance of this form of UA is high the CEO/director acceptance is seen as 

low.   One volunteer suggested that there should be considerable tax incentives for constructing 

buildings that have a larger area on the roof for creating a space for a garden to be installed. 

Several respondents from FWH believed that no business is going to make the decision to adopt 

a cost aggressive proposal, unless it can break even economically, which will require a 

significant initial capital investment.  Another participant added that it is mainly offshore 

investors who are interested in North American cities and therefore, we need to have desirable 

incentives to offer for innovative designs like rooftop gardens.  

Partnership Development 

 One participant acknowledged that partnership development can lead to healthy 

competition, which can help propel this innovation forward, as more businesses begin to see the 

substantial benefits that exist and improve their knowledge and skills in this area.  Most 

participants agreed and favoured partnership development as an incentive, bringing like-minded 

individuals and organizations together, which can lead to more powerful impetus for growth. 

However, during the interviews many also felt that this incentive may not have the necessary 

footing required for change at the beginning of the process, but rather, once individual businesses 

have taken the steps to incorporate rooftop gardens onto their buildings.  
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Expedited permits  

 Several respondents from YWCA and FWH raised concern surrounding corporations being 

given permits for rooftop UA.  It was suggested that most organizations looking for a 

development permit have a set plan, and are seeking to develop with a business focus and then 

remove themselves from the responsibility of managing this project.  The main challenge was 

not viewed as the construction of the gardens, but rather long term management and maintaining 

continuity into the future. 

Tourism potential  

 Challenges exist with using tourism potential as an incentive, such as safety concerns. With 

a rooftop restaurant, for example, a roof would have to be outfitted with appropriate barriers and 

other innovative design features that could protect visitors.  The potential for accidents occurring 

would be too great a liability for any organization, so this factor would have to be considered at 

the outset of the design phase for the building, rather than at the retrofit stage.  Another challenge 

with a rooftop restaurant would be ease of access for visitors (i.e. elevators directly to the roof).  

In terms of building design and foresight for innovation, there are limitations from thinking of 

the past that must be overcome.  Additional concern that participants acknowledged, was the 

significant difficulty that exists with retrofitting an existing building and the myriad technical 

aspects involved, including considerable wait time and the varied impetus for creating tourism 

potential on city roofs.  However, with the challenges noted above and concerns made by 

participants, especially regarding safety and liability, tourism potential for rooftop gardens 

should be analyzed further to determine the benefits of various forms of rooftop tourism that 

could link with the gardens.  It was suggested by one respondent that each organization will need 
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to think about how best to market their unique green space and maximize it according to their 

circumstances. 

Policies and Grant Programs  

 The FWH garden manager believes that government needs to lead the rooftop garden 

initiative with a model that can be confidently followed, rather than wait for acceptance by 

businesses.  All organizations want to see how a program will be successful before committing to 

it, therefore, there needs to be a presentation of the potential.  Several participants explained that 

the scope of providing green rooftop gardens needs to come from planners on a municipal level, 

with a sustainable planning vision for developing the city to have a discussion with city council, 

provincial ministers of housing and commercial developers.  One participant noted that the best 

incentive for encouraging rooftop gardens is truth, springing from education and awareness of 

the multiple benefits of this type of UA, however difficult and lengthy this process may be.  The 

FWH garden lead believes that passing bylaws for supporting food producing rooftops in the city 

would be a strategic step.  However, he states that first the ideal plan needs to be in place, with 

correct messaging to educate for the value statement and create social buy-in. 

Garden organization and management  

The YWCA manager prompted the organization to implement the garden, with some initial 

reluctance at the Director level, which led to the manager and a group of volunteers taking over a 

small portion of an existing ornamental garden, which became a gradual process of testing 

different plant varieties over a number of years to chart successes and failures.  The manager is 

the only regular staff member who is involved with the garden project, with numbers of 

volunteers available per year being dynamic in nature.  To offset yearly costs of maintaining the 
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garden (Appendix C), the YWCA has an added asset, as they receive donations for the garden 

(due to its charitable focus), and consequently often do not have to utilize their own budget for 

the garden.  The DIGS garden is made up of three different organizations: The Young Man’s 

Christian Association (YMCA), Providence Health Care and the Downtown Intercultural 

Gardens Society (DIGS).  These organizations were challenged to conceive of innovative ways 

of providing further integration for immigrants.  During an analysis on community gardens in the 

City, they realized that there was a lack of cultural and ethnic diversity among participants.   

The idea of implementing an intercultural garden emerged as a way to fill this gap, with the 

gardens acting as a vehicle for promoting their goals of creating a welcoming and inclusive 

community.  It was decided that 40% of gardeners were to be immigrants (L. Rubuliak, personal 

communication, July 15, 2011) and anyone outside of this group had to go through diversity 

training (intercultural communication and anti-homophobic training), with other prerequisites for 

membership including being a local resident of the downtown core.  A rooftop garden was 

chosen as an innovative initiative to be located at St.Paul’s hospital and it was deemed essential 

that a non-profit society (DIGS) manage the gardens and gardeners, once the other organizations 

moved on from the project. The FWH uses a contracted maintenance and landscaping company 

to maintain their garden and a Green Team who volunteer and provide bee keeping services and 

work with the garden lead on design aspects of the garden – for example, creating an old English 

rose garden style, rather than a ‘production garden’ look, to maintain a specific aesthetic 

throughout the hotel.  Most participants acknowledged that factors of maintaining the garden 

project, such as volunteer hours and costs were variable, not fixed, being dependent on seasonal 

and economic changes (Appendix C). 
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Rooftop Garden viability for Vancouver  

 All participants agreed that rooftop gardens focused on food production are a viable option 

for the City of Vancouver.  However, there were no simple conclusions made, with various 

challenges and strategies being highlighted for achieving this outcome that will be further 

expanded upon in the concluding Recommendations section.  The YWCA manager believes that 

having a realistic target is essential to the success of rooftop gardens: not attempting to solve 

food security issues through rooftop gardening alone, but rather recognizing it as one effective 

tool towards the cause.  The destination of the food must also be a known factor, for example, if 

food is grown atop a condominium complex, the harvesting and consumption process needs to be 

clear.  One participant suggested an innovative strategy for rooftop UA, where two buildings in 

close proximity share one manager in order to make it economically feasible to the organization 

housing the garden.  The YWCA manager stressed that there is no shortage of enthusiastic 

volunteers for a rooftop garden project, but that there is a shortage of paid managers (as 

discussed throughout this thesis), the latter of which are necessary to provide longevity to 

rooftop UA. 

Many respondents believed that the rooftop gardening culture should begin on a smaller 

scale in Vancouver, with those organizations that can initially afford it as a starting point for 

growth.  Other participants suggested that as an innovative idea, businesses who did not want to 

manage the gardens themselves, could rent out the roof space to others which could result in a 

source of revenue, with the potential of becoming a commercial venture.  In terms of structural 

challenges with rooftop gardening, several respondents stated that any physical impediment can 

be overcome, if the right financial support is in place.  A volunteer from DIGS expressed interest 

in the idea of selling food (for example to a restaurant in the city) and highlighted that there is 
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also the potential for collaboration among various businesses – where one could house the 

garden and sell the outputs to another.  He believes businesses are going to want to discuss 

money/rebates/tax breaks early on in the process so these need to be considered for promoting 

rooftop UA, with the goal to make this prospective initiative exciting for business. 

 A member of DIGS from Providence Health Care (PHC) stressed that the level of 

organization of business networks with rooftop gardens will determine its viability for the city.  

He raised the concern that these types of activities cannot occur in isolation and that if there is to 

be a movement to tackle food security through UA it must be integrated within communities, 

creating strong linkages between local businesses, schools, and universities (research).  It was 

suggested that the term ‘viable’ needs to be defined based on the benefits, barriers and incentives 

for rooftop gardens, as this definition will differ among organizations.  Among the case studies 

in this thesis, as there would be in practise, there were different expected outcomes and visions 

of success.  A participant from DIGS believed that the costs of not bringing these kinds of 

initiatives into the city for both environmental and social reasons should be enough impetus for 

organizations to adopt a model of sustainability within their practice, and has witnessed the 

benefit of bringing together different organizations to uncover new ways to maximize benefits 

and costs.  A member of DIGS believes outputs of produce will never reach food production 

levels of a true agricultural setting.  However, if every building in the city had a garden plot, it 

would soften the impact of food insecurity for the rest of Canada – delivering a trickle-down 

effect across the food production and distribution system.  Other participants from the hotel 

acknowledged that if commercial rooftop gardening operations produced expensive items that 

are highly valuable, such as herbs and foods like chilli peppers, that this could serve a niche 

market for UA in the city.  This could also increase the potential for making rooftop gardens 
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viable (through the use of green housing and hydroponics) to increase production for such 

specialty items. 

Two participants of the Fairmont Hotel also highlighted that increased research was needed 

regarding the choice of crops for the coastal BC climate of Vancouver (for example shiitake 

mushrooms that like dark and moist climates).  Further, to attempt to grow foods that are not 

suited naturally to our climate may add complications to the process and lessen the amount of 

outputs that can be produced.  Participants stressed that choices of crop varieties should be made 

with multiple use and purpose in mind.  In the FWH gardens, they grow Purple vetch, which is a 

favourite of their resident bumble bees, and is the single largest nitrifier (pumping nitrogen out of 

the atmosphere and back into the soil), which has greatly benefited their tomatoes. 
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Recommendations 

This section summarizes the preceding research and provides recommendations in moving 

forward with opportunities and innovative ideas for the implementation of rooftop gardens in the 

city of Vancouver.  My goal is that this research will provide insight and possible tools to city 

officials, government, organizations and businesses to contribute to ensuring food security for 

citizens, green the city landscape, and understand the possibilities that exist for bringing nature 

back into the urban realm.  The recommendations are based on capitalizing on the main benefits 

of rooftop UA and tackling the barriers, as discussed throughout this thesis.  

Vancouver created an action plan for becoming the world’s greenest city by 2020, with one 

area of focus being the competitive advantage that can result from gaining the title of the 

greenest city in the world - with the idea that the existing natural beauty and environment that 

surrounds the City will give prospective employees an added incentive to invest there (City of 

Vancouver, 2009).  The City has an opportunity to shift its focus from a highly charity-based 

form of UA into a more ecologically strategic tool for increasing community-wide self reliance 

stemming from business action and acceptance of rooftop UA (Barbolet et al., 2005).  The City 

needs to add new strategies for UA, if it is to receive the serious attention it deserves as a tool for 

alleviating food security issues, climate change and strengthening communities by creating 

important linkages with the financial and political backup needed.  The following 

recommendations will focus on various businesses and organizations in commercial buildings 

and possible avenues for UA growth among them, expanding on important areas for potential 

growth.  
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Rooftop Garden Model  

 As was discussed in the Results section, many participants acknowledged that the 

development of a rooftop garden model for commercial buildings should be a priority, if 

businesses are to adopt these gardens with confidence.  One volunteer noted that if successful 

examples are shown to businesses, then the viability of rooftop UA will become more attractive 

for investment.  A laymen’s guide to rooftop gardens is a possible additional tool that has the 

potential for providing a high level guide of the garden process from growing to harvesting and 

management of the gardens.  Within this model, the greatest benefit and possibly undervalued 

component of rooftop UA, the beautifying and greening of the city would be emphasized.  The 

benefits to an organization who implement a garden on their roof could be significant for 

business and attracting customers, regardless if the business is otherwise associated with an 

environmental initiative.  Utilizing existing examples would be an important tool to show other 

businesses the possibilities of implementing their own gardens.  One example is a new company 

headquarters being proposed for downtown Vancouver; the TELUS Garden Building (TELUS, 

n.d.).  Among the design concepts to be considered are sky gardens and a geothermal heat 

exchange with an intention to add various trees inside the entrance of the building.  As well, it 

will include rainwater capture for use in toilets and gardening, among many other leading green 

technologies.  

Although it is yet to be decided whether the gardens will be food producing or not, this 

new structure is an example of advanced sustainable building design that serves as a visual focal 

point for other businesses who may not want to be left in the past in terms of outdated 

technologies that do not consider the environment.  A strategy that exists in the undercurrents of 

the impetus for this design concept is that it has a high potential of attracting more business, 
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through appealing to the aesthetics of customers and instilling confidence that this is a company 

who is taking steps and making change in the right direction.  The difference between these 

various implemented technologies is that unlike geothermal heat exchange, rain water capture 

and LEED construction, the sky gardens are visual.  These gardens may be the only highly 

visible component from great distances that speaks to the priorities of the business itself through 

passive local advertising.  This building design is a solid example to support the thrust of the 

research addressed in this thesis – striving for business to get on board with rooftop UA in the 

city, regardless of what kind of business it is.  Aside from environmental, ethical and social 

intent for right action, the business angle helps illustrate to other businesses the advantages of 

this type of activity.   

 Having achieved success with its commitment to incorporating LEED Gold for all new 

municipal facilities, it is suggested that Vancouver take another step forward in leadership and 

support Living Buildings to emerge; buildings that collect and re-use their own water, generate 

their own energy and manage the waste they produce (City of Vancouver, 2009).   This concept 

has interesting points in terms of innovative design and construction methods that could advance 

the built city environment ecologically.   First, to minimize the use of resources required for a 

large commercial building to function and secondly, to eventually reach a stage where buildings 

are completely self sustaining units through the use of highly advanced green technologies, with 

outputs being recycled back into the function of the building, rather than into the environment or 

atmosphere.  During the case study/interview process, many respondents stated that the goal 

should be to start small in terms of strategies for tackling the implementation of rooftop gardens.  

As an example, the gardens at YWCA began small and grew over seven years to a highly 

functioning food producing rooftop garden.  The UA food system will require time to shift and 
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change with a resurgence of local food initiatives and evolve into acceptance of rooftop gardens 

as a solid aspect of UA in the city.  A model such as TELUS, if successful, could prove an 

effective tool for gaining participation in rooftop UA.  However, it is clear that a clarified 

process for how to manage a rooftop garden successfully is needed; essentially a guide for use by 

any prospective garden manager.   

Most farmers try to mimic nature and its genetic diversity by producing a variety of crops,  

not only as a strategy for preventing environmental hardships and economic consequences, but 

also for understanding the importance of and emphasizing biodiversity for ecological 

sustainability (Alkon, 2008).  These kinds of linkages must be re-established between nature, 

regions, producers, consumers and quality if food production is to be restored to its natural state 

and cycle.   

Grants 

 Offering grants to businesses specifically for rooftop garden UA could be a powerful tool 

for encouraging their adoption in commercial buildings throughout the city, while addressing the 

issue of maintaining ongoing rooftop garden operations.  A possible vehicle for an effective 

delivery of grants to businesses could be a Provincial government infrastructure grant program 

for rooftop UA that provides businesses with the opportunity to apply for grants that can have 

cost sharing splits, with a higher percentage funded by government and the other by the business 

applying for the grant.  These grants could have conditions applied to them that the business 

would have to adhere to in order to claim funding for their garden projects, with government 

monitoring each rooftop garden project from beginning to end, ensuring program requirements 

are met.  An example of a possible condition could include installing a specified number of 
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rooftop garden boxes to ensure production of a certain quantity of food per building.  As well, 

there could be a charity focused condition that requires each business to donate a certain 

percentage of food to a charity organization in the city. 

 The grant programs would be most successful if they focused on meeting multiple goals, 

such as reducing GHG reductions, increasing food security through increased food production, 

and community strengthening, which were among the top benefits chosen by interview 

participants.  This method of tackling multiple goals also maximizes scarce resources, by 

generating more outcomes.  With the City seeking funding from the province, federal 

government, foundations and private sector, rooftop UA could be given real fuel for 

development.  Potential areas for funding to support rooftop UA could be a resource centre or 

non-profit organization that provides education and training for citywide UA, which could 

include safety techniques for bee keeping.  Another area for focused funding could be the costs 

of construction for rooftop greenhouses that could be an effective way for many businesses to 

start a garden project that provides produce year round.  Capacity-building garden projects that 

focus on providing jobs and food for low-income people in various city neighbourhoods and 

community centres could be important areas for funding.  The various programs could offer meal 

programs that utilize the produce from rooftop gardens, including an educational component 

surrounding growing techniques, and transfer of skills and knowledge would be another possible 

area for funding (City of Vancouver, 2009).  Ultimately, a grant program includes a wide range 

of flexibility for components and conditions that guide the participant into considering UA 

innovation and therefore, the programs can be designed with myriad goals and strategies in 

place, and can be tailored for specific business and City interests.  
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Collaboration and Partnerships 

 There are many possibilities for opportunities to progress rooftop UA through linking 

businesses together.  An option for collaboration that came from the interview process was the 

idea of having two commercial buildings that are in close proximity, sharing one rooftop garden 

manager and hence, saving costs.  A lack of full time management for rooftop gardens was seen 

as a large barrier (as discussed in the Results section), to the success of gardens in the long term.  

As well, a business that had an existing partial or full garden, but didn’t want to manage it, could 

rent this space out to a neighbouring business that could utilize the space and the outputs.  Once 

more businesses begin to adopt rooftop UA, transfer of knowledge and skills can take place 

through training programs, workshops and meetings city-wide.  

Tourism potential  

  Although Vancouver is a desirable tourist destination, in part, because it is a large city 

surrounded by ocean, mountains and forests, tourism itself has the potential for increasing 

rooftop garden use and acceptance in the City.  A hotel, with a rooftop restaurant and a garden 

nearby, that supplies food to that restaurant could prove a successful model for integrating UA 

with tourism in the city.  This type of garden/restaurant format would satisfy the myriad benefits 

of rooftop gardening in the city, as well as deliver a unique eating experience for the tourists 

staying at the hotel.  There would be many benefits to the hotel itself, through encouraging 

residents to stay in the hotel, and hence, result in increased revenue.  Advertising for this type of 

rooftop restaurant could include an emphasis on fresh ingredients used in the preparation of 

meals and a focus on locally grown food with minimal travel time from soil to table.  This latter 

benefit may be of interest to some, where as fresh ingredients might be more important to 
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another – either way, the multiple benefits of rooftop gardens are being actualized with the added 

benefit of maintaining resident spending within the hotel, thereby, increasing revenue for the 

hotel.  A rooftop restaurant is an example of a type of tourism based tool that creates interest to 

consumers for a primary benefit (food), while secondary benefits are occurring in the 

background, whether the consumer is aware of them or not.  Essentially, the consumer does not 

have to care about the sustainability piece of this project, for the project to continue to deliver on 

its sustainability model.  An educational component does exist with combining the two rooftop 

operations (restaurant and garden), where visitors will see a direct link between the origins of the 

food on their plate and where it came from.  

It has been argued by researchers that a focus on locally sourced products can result in 

benefits for both hosts and guests (Boniface, Clark, Chabrel, & Enteleca Research and 

Consultancy, 2001 as cited in Sims, 2009), and it has also been stated that a tourist destination 

that promotes a niche market of quality cuisine and unique local food products is one way to 

achieve successful tourism in the City (Hage, 1997 as cited in Sims, 2009).  There is an 

acknowledged search for authenticity among tourists and their choices of eating establishments, 

with a local food component considered important for choice (Sims, 2009).  Restaurants are an 

ideal fit with rooftop gardens – creating a full circle continuum of sustainability and offering a 

unique experience, the latter of which is a focus of many tourism-based ventures.  A challenge 

discussed in the Results section surrounded structural and safety issues of rooftop gardens.  

Safety issues to gardeners and/or those visiting a rooftop restaurant could be mitigated by 

ensuring that all roof ledge space that is unprotected have high barrier walls erected and with 

landscaping and the addition of trees, further blockage could be added to prevent access to the 

edge of rooftops and hence, accidents and liabilities to the business.  The weight of gardens on 
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roofs is commonly viewed as a barrier, but with strategically placing gardens around the 

perimeter of the roof, and over load bearing columns in the building, this can be mitigated.  

 Agri-tourism is a growth industry in North America and other cities worldwide and 

involves any agriculturally-based activity that brings tourists to a farm or a ranch.  Being a form 

of niche tourism, there is potential for utilizing this concept for incorporation of rooftop UA in a 

unique way (Wall & Smith, 2005).  Rather than visiting a farm, tourists can take the elevator up 

to the rooftop garden, where they can have visual access to the gardens while they eat and can 

feel they are getting the freshest produce possible.  With the addition of greenhouses on the roof, 

certain plant varieties could be grown year round, providing a steady stream of fresh produce to 

the restaurant.  The addition of garden tours could complete the tourism potential of rooftop 

restaurants, as well as projects of specific interest, such as rooftop beekeeping operations, while 

providing educational value.  Organizations will be naturally focused on the direct benefits they 

receive from an action, such as revenue back to the establishment, and may stay locked into a 

narrow focus.  Without the capacity to see how systems work and their place within them, a 

larger understanding of the current food system, and its impact environmentally, will not become 

actualized (Senge et al., 2008).   From a business perspective, and with the potential for creating 

an increase in revenue for the hotel, implementing rooftop restaurants in conjunction with 

rooftop gardens could create increased interest from other businesses and ultimately be a factor 

in the promotion of rooftop UA in Vancouver.  Throughout the literature review and interviews, 

it became apparent that this initiative must be delivered in an exciting form to business if it is to 

launch into the mainstream consciousness, which is where tourism in its many forms can play a 

valuable role.  Engaging business and large organizations in the City, who have the power to 
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make optimal use of a UA initiative such as rooftop gardens, will mean delivering it to them 

from an economic perspective, not just one of UA.  

Policies/Planning   

With the current food system being dependent on long-distance food transportation, and 

efforts at stimulating local food initiatives being too scattered to have an effective impact on UA, 

concrete action through planning and policies need to be implemented.  Without significant 

political support, widespread change is not likely to occur (Halweil, 2002), and with the urgency 

of issues surrounding food security for urban centres across North America, new policies and 

practices will need to be developed to encourage the adoption of UA systems (Mustafa et.al, 

1999).  The City of Vancouver has the potential to pass a suite of food policies focused on health 

and sustainability, given that the right structure is in place to support them.  Regulatory resources 

and policy could be focused on areas such as green roofs and rooftop gardens.  As an example, 

Toronto has passed a bylaw that requires up to fifty per cent green roof coverage on new 

residential, commercial and industrial buildings, while Chicago has created millions of square 

feet of green roofs through subsidies (Halweil, 2002).  A focus on a low-carbon purchasing 

policy for Vancouver that includes food could help increase demand for low-carbon products and 

leading to further investment in the local economy.  

 An edible landscaping policy that requires the city to include a certain percentage of edible 

plants throughout the cityscape including rooftop gardens could be another policy option. This 

concept is an innovative way to change the way cities use plants for decoration and moving it 

into a new realm of producing foods.  Aside from rooftop UA, greenways along highways and 

roads could be transformed into strips where flowering trees are replaced by those that produce 
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fruit and overall, urban green spaces can be reconsidered for optimizing use of land for food 

production.  The urban environment has been largely ignored by many environmentalists to date, 

as cities usually represent the antithesis to ecological processes.  However, UA provides an 

opportunity to change this thinking and begin to create a new paradigm of what a city is, in the 

context of ecological advancement (Travaline & Hunold, 2010).  A new urban culture that 

incorporates nature into its essential functions is needed for creating a sense that UA, among 

many other sustainable initiatives, are actually necessary to an efficiently functioning city.  

  Because of the concrete links to rural regions that agriculture has, food has not been at the 

forefront of urban policy and research.  Considering the current food security challenge, 

municipal governments will need to consider efforts to gather pertinent data and information is 

needed to support new UA city policies that address a multiple host of benefits city-wide (social, 

environmental, food security and poverty among others).  If planners and policy-makers are 

given the information needed, including case studies, to fundamentally understand the 

functioning of the food system and its role in the urban environment, then a municipal shift of 

goals and priorities could take place.  However, the global connection to this functioning food 

system will also need to be considered as a part of the overall equation, and linked with a diverse 

host of resources, such as economical, social and technical to improve the availability and 

accessibility of sustainably produced food.  Food security may be stalled without correlating both 

local efforts and global perspectives (Sonnino, 2009). 

 New dialogue surrounding planning and building permits geared towards rooftop gardens 

should be initiated and a standard created for all future commercial buildings to have UA 

incorporated into their design, whether it be food producing gardens or green roofs, would be 

ideal for creating serious intent for this initiative.  With more groups having dialogue around 
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rooftop UA, cost-effective methods could be realized, with more people, time and resources 

dedicated to the issues.  Growth and accelerated progress stemming from the action of non- 

governmental organizations (NGOs), governments and business (Pirages & Cousins, 2005) is the 

ideal outcome of such action towards UA growth.   A deeper understanding of research and 

policy with regards to sustainability will strengthen the roles that they play in society 

(Kastenhofer & Rammel, 2005).  A growing number of international development agencies, 

organizations and research institutions would like to see UA incorporated into urban policy.  The 

role played by UA will be determined by how cities are redefined and how it can be integrated 

into urban planning and development (Castillo, 2003).   

 A political opportunity exists for rooftop UA, as a result of the often used and loosely 

defined term sustainable development (Robinson, 2004).  A strategic redefinition could be 

applied in the context of rooftop gardens specific to commercial buildings and the urban 

landscape, giving a level of creative license to be utilized and consequent opportunities 

optimized.  Programs, policies and regulatory tools are needed to support a shift to a self-reliant 

food system for the city of Vancouver (Barbolet, 2005 as cited in Kaethler, 2006).  The City will, 

however, need to provide guidance regarding where opportunities exist for promoting rooftop 

gardens in city plans (Bently, 2005 as cited in Kaethler, 2006).  Certain questions will need to be 

considered, such as why some environmental and social policies are adopted by municipalities, 

while others are not (Mendes, 2008).  Deciphering priorities and intent is important for 

understanding city direction and informing how policies can support rooftop gardens and create a 

clear path for the integration of rooftop UA into city-wide land-use planning (Mougeot, 2006).   

For Vancouver to reach its goal of the greenest city in the world, planning will have to be 
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integrated among many sectors: transportation, waste, urban food systems, land-use, energy, 

water and green space.   

In Vancouver, the blending of beekeeping and rooftop gardening has become popular, in 

the midst of various forms of community gardens.  In 2005, the City allowed beekeeping and has 

approved UA guidelines for food producing gardens in high-density residential neighbourhoods 

(Groc, 2009).  The policies regarding beekeeping will need to be re-assessed and rooftop garden 

practices refined, in order to unite the two.  One of the key strategies would be increasing 

knowledge and awareness of bees; their behaviour, habits, any concerns to humans and of 

course, their absolute necessity to our food production.  Vancouver is not made a sustainable city 

by its proximity to natural surroundings and fairly abundant resources.  It cannot claim to be a 

leader in sustainability action without implemented strategies with measurable results.  Like the 

example cities discussed earlier in the thesis, Vancouver must take sufficient steps towards 

supporting UA implementation.   However, size must be factored into this comparison, as 

Vancouver is a much smaller city than Toronto and Montreal.  Although Vancouver is slightly 

larger in population than Seattle and Portland, it is half the size in area and as discussed 

previously, this lack of available land affects the potential for UA in the city (Kaethler, 2006).  

Furthermore, land use policies are not enough on their own to strengthen local food systems, 

municipalities must be striving to also develop social, economic and transportation policies and 

programs that can facilitate land use planning in addressing food security issues (Kaethler, 

2006). 
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Awards  

 Rewarding businesses and organizations for initiating rooftop UA could be a valuable tool 

for increasing green building design features such as rooftop gardens.  By applauding innovation 

in the community from successful UA projects, awareness can be raised and local leaders can be 

recognized for their efforts.  The Toronto Food Policy Council (TFPC) has developed a Local 

Food Hero award that has been given to businesses that have made significant strides in UA 

(Blay-Palmer, 2009).  Awards for sustainable achievements such as a successful rooftop gardens 

can raise the profile of businesses to customers, employees and tourists and highlight their 

contribution towards green design, as well as to other potential businesses that would like to 

increase their sustainability profile, attract more business, and implement a food producing 

rooftop garden.  If Vancouver is to establish itself as a world leader in sustainable local food, it 

will need to focus on raising the profile of sustainable systems in the city, by utilizing UA for 

environmental, economic and social benefit (City of Vancouver, 2009).  The goal is to develop 

an economy around food in cities that maximizes economic benefits and sustainability.   

Innovations in Design  

A future potential and alternative to rooftop gardens could be realized in the form of 

vertical greenhouses, situated in multi-storey glass buildings that would be considered large scale 

UA operations that in addition to supplying a significant share of food could also have the 

potential for myriad return benefits to the building and business (Groc, 2009).  These gardens 

would be situated on every level of the building with options of enclosed or outdoor design, with 

the potential for increasing natural light into the buildings, as well as benefiting the employees 

by providing a more aesthetically pleasing visual from their offices, that for present day 
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capabilities and resources, could be considered highly innovative for transforming the city 

landscape to a more natural one.  

Education/Training 

 In terms of carbon neutral building and design, more education, consultation with 

architects, developers, and further training is required.  If Vancouver could seek partnerships 

with the Province of BC or Federal government to develop advanced training for green 

programs, with possible apprenticeship opportunities, the advancement of green technology 

could support green rooftop gardens, with a high probability that this could lead to further 

economic opportunities (City of Vancouver, 2009).  In North West England, in Manchester, the 

‘Bentley Bulk’ is a local food initiative that was piloted to combine training in horticulture, 

education on local food issues, and working on a local market garden with a food buying co-

operative.  The project included a multi-component local food system of trading, training and 

growing horticulture (Whitefield, 1997 as cited in Sherriff, 2009).  An important principle of the 

project which echoes many UA projects is the focus on growing food specifically for those in 

society who are food insecure (Sherriff, 2009).  When promoting and educating the public and 

creating momentum around rooftop UA, strategy will be useful in choosing the correct focus for 

attention.  It has been discussed in the literature that for most people, with regards to UA, 

arguments such as eating locally and reducing GHG emissions are not as compelling as those 

that stem from the emotional, such as loss of small business and access to local markets.   

Urban food deserts have resulted from the suburbanization of food retailers in North 

America and elsewhere in the world in recent decades, resulting in socially-distressed 

neighbourhoods, low household incomes and inadequate access to healthy food.  With larger 
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supermarkets being built on suburban lands, smaller grocery stores in city neighbourhoods are 

disappearing, leaving behind these food deserts (Larsen & Gilliland, 2008).  To address the many 

pressures facing urban centres, an alternate process of food production is proposed, which is 

where rooftop gardens may prove a successful solution.  If locally owned farms or grocers no 

longer exist, Vancouver’s reliance on various outlying farmers or businesses that will import 

food to the city will increase, with their particular prices and conditions attached (Halweil, 

2002).  Hence, a lack of control over the origin of food and the food system could create 

significant impetus for strengthening local food systems, to ensure food security within the City, 

healthily, but moderately bolstered by a certain quantity of exports.  Media and public education 

initiatives should therefore focus on the loss of local food systems, producers and distributors as 

a major thrust for encouraging UA in the City.  

  The benefit of promoting the financial return for businesses upon integration of rooftop 

UA cannot be underestimated, as well as the resulting mimic effect of other businesses to follow 

suit.  The automotive industry provides examples from Toyota and Honda- two major companies 

who have proven that hybrid cars could make money for a company; other companies used this 

as a model and began to follow these examples (Senge et al., 2008).  The FWH serves as an 

example, with their choice of growing an expensive food item such as herbs and then using these 

in their own restaurant as an offset to their food costs.  An additional prospective strategy could 

be to sell the herbs and other specialty food items to nearby restaurants as a source of revenue for 

the establishment with the rooftop garden, which also supports collaboration among businesses.   

There is a need for further study and perfection of UA techniques that are not labour 

intensive and are more user friendly for those participants that may not have an established 

background in agriculture and horticulture.  Possible techniques could include considering crops 
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and plants that do not require significant water, in order to lessen the weight on the roof and 

labour in transporting water, which is linked to a common barrier for rooftop UA, which is 

adequate access to the roof.  Further research on plants that thrive in wet, coastal climates such 

as Vancouver is needed as an added step towards efficiency, as well as choosing plants that do 

not have invasive root structures that could undermine the roofs of the buildings, by choosing 

shallow rooting plants that would suit rooftop gardens with a lesser depth of soil.  By learning 

from existing highly efficient ecological processes, designs can be conceived of with a focus on 

minimal resource use throughout the rooftop garden project that produces impressive results 

(Robinson, 2004).  

It is clear in existing literature that significant information gaps exist surrounding the use 

of the land for community food security, and that this needs to be investigated further to develop 

meaningful indicators and benchmarks for assessing the fluctuations in food security for BC and 

the city of Vancouver.  Among the information gaps that need to be articulated, include an 

increased understanding of the relationship between urban sustainable food practices and 

improved food security needs, as well as the full impact of urban encroachment on the capacity 

of future UA.  An assessment of a feasible balance for the region between exports, imports and 

seasonal crop options for local production will need to be conducted, which will help provide 

understanding surrounding what policy shifts are needed to move the City towards ultimately 

using the rubric of food security to engage the public and increase use and acceptance of rooftop 

gardens (SMC & ZAEC, 2009). 

 It has been noted that among the urgent claims for change in current consumption, 

production and decision-making modes that the transition towards ecologically sound societies is 

slow (Kastenhofer & Rammel, 2005).  Among the many new green technologies that exist, as 
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well as sustainable innovations being implemented, the lack of urgency in action lends itself to 

the need for focused action across various environmental and social dimensions for Vancouver 

(Kastenhofer & Rammel, 2005).  In terms of training potential, a possible idea for future 

locations of rooftop gardens could move into more institution style buildings such as prisons, 

which often include large roof areas.  Worker logistics aside, prison rooftops could become a 

location that serves a multitude of community benefits, growing food for those in need thereby 

deriving intrinsic benefits while making use of an otherwise underutilized source of labour.  

Other possible benefits could include lowering the rate of reoffending for inmates, offsetting 

food costs to prisons for fresh produce and horticultural skills training for those in low to 

medium risk institutions that have rehabilitation and training programs, such as metal and wood 

work.  

 As with any relatively new field, such as UA, a shortage of research at the local level exists 

today (Mougeot, 2006), consequently, a lack of available consultants and contractors who are 

familiar with rooftop garden design and construction may negatively impact the impetus of UA 

in cities such as Vancouver.  Design and tendering time frames cannot be accurately predicted, 

thereby necessitating the need for further education and training of those working in the field that 

can advance UA in a meaningful manner (Nelms, Russell & Lence, 2005).  A point of great 

potential to capitalize on is the recent trend of food as a focus in many North American urban 

centres, including the desirability of eating locally with much attention given by environmental 

groups, authors and activists.  Many city-wide initiatives such as cooking programmes, 

campaigns to expose industrial food industry practices and personal UA in backyards, have 

helped to educate the public and propel issues surrounding food security into the common 

consciousness (Reynolds, 2009).  Ultimately, consumers have a significant role in supporting 
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UA growth in the city, through purchasing power in grocery stores, where votes are cast daily.  

Getting locally produced foods into grocery store chains will be a major step in cementing UA 

into the food system.  This gives the consumer the most consistent access to local foods, over 

finding local farmers markets and other local food producers in the City.  Since most people buy 

their food from grocery stores, they are ideal vehicles for delivering food to the populous and 

giving them choice.  Furthermore, much like the organic food sections that are commonly seen in 

grocery stores, a niche for local foods will provide the consumer with added variety and 

convenience.  Through direct marketing and strengthening partnerships and institutional support, 

grocery stores and local food systems can begin to support one another.  

 UA is not yet at a level of producing high revenues to business and large scale land-based 

community gardens, which decreases the ability to compete with various demands and priorities 

for businesses and rents for land space.  Therefore, those forms of UA that occupy smaller spaces 

such as rooftop gardens are desirable, from both a land use and economic perspective (Mendes et 

al., 2008).  With an increased understanding through research and dissemination of information, 

it can be promoted that a rooftop garden, among other forms of UA, has great potential for 

turning a building into a functioning natural system of its own.  Though UA has many 

environmental benefits, the key interest by community’s remains rooted in improving one’s 

personal and family health and safety, with environmental issues remaining a secondary benefit 

and often remaining unknown to consumers.  Although there is a complex system of challenges 

that impacts our food system, including geographical, social, and economic diversity, an interest 

in environmental sustainability must be cultivated and brought forward as a key concern for all 

(Baldwin, 2009).  The idea of seeing vacant land in the city producing vegetables is a visual that 

not all residents will be content with nor understand (Mougeot, 2006).   However, if UA is 
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viewed as visual pollution for residents of the City, it will negate its true benefit as a tool 

contributing to sustainable urban development, and a necessary reassessment of urban food 

security and the role rooftop gardens could have in it.  Education of the public needs to involve 

strategic ways to advocate for the aesthetic benefits of rooftop gardens and utilizing media and 

marketing for this purpose could be a strategy for success. 

Conclusion 

 While rooftop gardens and other forms of UA may not be the most appropriate strategy for 

promoting food security in all instances, they have the potential for meaningfully contributing to 

local food production and enhancing food security along the food chain (production, 

consumption and distribution) (Sonnino, 2009).  From the outside view of organizations and 

buildings, the human component is easily overlooked; however, people working in these 

establishments are perhaps the most powerful resource for moving an initiative such as rooftop 

UA forward (Senge et al., 2008).  A shift in thinking from a niche market of UA in the city to a 

concrete business plan or government policy will propel rooftop gardens into being a more 

accepted form of UA that clearly outlines the potential for return on investment and for revenue 

production or savings for the business itself.  Further, a new rhetoric is needed to begin selling 

UA to business – one that explores the often ignored capital potential of sustainable initiatives 

and moves away from the current ‘green washing’ that swathes most of the health food industry 

and the arena of ecological home care products, among others.  In many of these latter contexts, 

the ‘eco’ and ‘green’ language works, but for business to adopt sustainable initiatives such as 

rooftop gardens, the UA practitioners must meet with business and begin speaking the same 

language for true success and partnership.  
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 Not one single recommendation proposed here can act alone for success in progressing 

rooftop UA; there must be several working together in conjunction to overcome the barriers and 

maximize benefits.  As well, solutions or the barriers to rooftop UA must be incorporated into a 

coordinated UA strategy for rooftop gardens among many numerous businesses, corporations 

and governments.  Although a completely self-reliant food system stemming from UA alone is 

not realistic for BC, Vancouver can make significant strides towards reaching a sustainable level 

of local food security for the region, with attention given to the recommendations in this report. 
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Appendix A 

Interview Guidelines 

 

 The following guidelines for focused interviews were developed with Vancouver Island 

University’s Dr. Alan Gilchrist.  

• Interview questions will be developed with results from literature review, thesis  

       supervisor recommendations and published interview guidelines.  

• Due to variation in participants (from managers of rooftop gardens and volunteers), a 

range of interview time between 30 minutes to an hour will be provided for varied 

contributions, based on skill, expertise and interest.  

• Participants can choose to not answer all questions posed.  

• Participants can choose to not have the interviews recorded, using voice recording 

application from a laptop computer.  

• Permission will be asked and participant consent given, prior to interview for using any 

direct quotes by participant during the interview in final thesis.  
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Appendix B 

Thesis Interview Questionnaire  

 

1. What prompted your organization to implement a rooftop garden on your roof?  
 

2. How does your organization manage and maintain your rooftop garden? Who is 
involved, to what extent and on what basis are participants chosen (i.e. voluntary, built 
into a work schedule etc.?) 

 
 

3. How significant is the effort/time required to maintain your rooftop garden for your 
organization based on the following factors? Please fill in numbers for each: 
 

a. Hours per week:  
b. Number of people involved:  
c. Costs to organization:  

 
4. What kinds of barriers do you think exist in the implementation of this type of Urban 

Agriculture (UA) for commercial buildings? What strategies would you implement to 
overcome these barriers?  

 
5. Please choose some or all from the following identified barriers to rooftop garden 

implementation and rank in order of significance from 1-6 (1 being most significant) 
 

a. Social (i.e. non-acceptance):  
b. Financial (i.e. costs of gardens to organization):  
c. Technical/horticultural (i.e. challenges with design, skills, operation aspects):  
d. Administrative (i.e. who manages the garden?):  
e. Climate (i.e. weather, growing seasons):  
f. Other (specify): 

 
6. What do you think are the main benefits of rooftop gardening in the City of Vancouver? 

 
 

7. Which of the following benefits of rooftop gardening is most important/significant to 
your organization? Please rank in order of significance from 1-8 (1 being highest) 
 

a.  Financial (i.e. lower food costs):  
b.  Environmental (i.e. clean air, habitat for birds, less food travel):  
c. Thermal insulation for building (i.e. energy savings):  
d. Storm water management (i.e. control flow drain on roofs or retain run-off):  
e. Community strengthening (i.e. sharing outputs and learning with others): 
f. Greater cohesion/knowledge sharing between organizations (i.e. those already 

utilizing rooftop gardens):  
g. Food production (i.e. less travel for produce, locally grown):  
h. Other (specify):  

 

Which of these benefits would you like to see more of in the city?  
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8. What intrinsic values/benefits do you feel are most valuable to you personally from the 

rooftop garden? Please rank the following in order of importance from 1-6 (1 being 
significant) 
 

a. Creating natural retreats (sense of well being):  
b. Social gathering space (often in office buildings, there are few green common 

spaces):  
c. Visually attractive (beautifying or greening the city):  
d. Sharing outputs from garden to community (sense of helping and 

accomplishment):  
e. Learning (sharing gardening methods/knowledge):  
f. Other (specify):  

 
9. Please rank the following list of incentives for rooftop gardening in order of potential 

from 1 – 7, for encouraging rooftop garden use in Vancouver for commercial buildings 
(1 being most significant) 
 
a. A policy agenda encouraging rooftop garden use in the city:  
b. Expedited permits for green projects and density bonusing (in exchange for rooftop 

garden implementation):  
c. Monetary assistance (i.e. tax incentives, fee rebates, or grants):  
d. Partnership development (i.e. non-profit organizations, private companies and 

government):  
e. Grant programs for retrofitting existing roofs:  
f. Increased tourism potential (i.e. rooftop restaurants):  
g. Other: 

 
10.  Are there particular incentives (such as those listed in question 9 or other) that you think 

could be used as a tool to increase the acceptance of rooftop gardens in Vancouver not 
only from the policy planner’s perspective, but from the public’s as well?  
 

11. Who in your opinion would be the key players in collaborations to increase acceptance 
of rooftop gardens in Vancouver? 

 
 

12. Do you see food producing rooftop gardens to be a viable option for commercial 
buildings in Vancouver? Please explain.  
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Appendix C 

Growing Season Time and Resources  

Organization  Funding Staff 

 

Garden 

(sq. Ft.) 

Hours of labour 

(per year) for 

garden 

maintenance 

Operation Cost per 

year 

YWCA YWCA Ted – 

manager 

650 250 $3,000.00 

Volunteer 

(15-20) 

1200-1500 

DIGS Providence 

Health Care 

50 

members 

(volunteer) 

2,000 416 Unknown (variable) 

Fairmont 

Waterfront 

Hotel 

Fairmont 

Waterfront 

Hotel 

8- hired 

contracted 

company to 

manage 

garden 

2,100 624 Unknown (variable) 

 

 


