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Appendix B: Expert Interview Categorization 

1.0 
Development 
Team 
 
-Building 
Owners 
-Developers 
-Project 
Managers 
-Tenants 
 

2.0  
Rooftop 
Agriculture 
Entrepreneurs 
 
-Business owners 
 

3.0  
Agriculture 
and 
Horticulture 
Specialists 
 
-Hydroponic 
Technicians 
-Agriculture 
Specialists 
-Botanists and 
Horticulturalists 
-Food Safety 
Regulators 

4.0 
Infrastructure 
and Logistics 
 
-Structural 
Engineers 
-Mechanical 
Engineers 
-Electrical 
Engineers 
-Architects 
-Green Roof 
Specialists 
 

5.0  
Municipal 
Stakeholders 
and 
Governance 
 
-City Planners 
-Municipal 
Drivers  
-Code Officials 
 
 

6.0  
Additional 
Stakeholders 
 
-Resilience 
Experts 
-Researchers and 
Consultants 
-Universities 
-Insurance 
Companies 
-Financial 
Institutions 
-Community 
Members 
-Other 
 

Gaëlle 
Janvier 
Alternatives 
International 
 

Kurt D. Lynn 
Lufa Farms 
 
 

Karl Hann 
Biota Farm 
 
 

Zach Williams 
Carlisle Roof  
Garden 
 

Anonymous B 
City of Victoria 
 

Brad Bass 
Environment 
Canada/ 
University of 
Toronto 

Jonathen 
Westeinde 
Windmill 
Development 
Group  

Anonymous 
Sky Vegetables 

Michael 
Levenston 
CityFarmer.org 
 

Anthony 
Mayer 
Pioneer Roofing 

Wendy 
Mendes 
City of 
Vancouver  

David Wees 
Mcgill University 

Bethany 
Koby 
Wolff Olins 
 
 

Alan Joaquin 
Farm Roof 

Michelle 
Nakano 
Kwantlen 
Polytechnic 
University  

Louise 
Lundberg 
Scandinavian 
Green Roof 
Institute 

Aley Kent  
Heifer 
International 

Joseph Nasr 
Ryerson 
University  

Juli 
Kaufmann 
Milwaukee 
Fix 

Alec Baxt 
Farming Up 

Shane 
Tillapaugh 
Eco Island 
GardenScapes 
 

Curt Hallberg 
Watreco 

Susan Smith 
British 
Columbia 
Ministry of 
Agriculture 

Terry 
McConkey 
Citizens Bank Of 
Canada  

 Marc Boucher- 
Colbert 
Urban Agriculture 
Solutions 
 

David Snyder 
Uncommon  
Ground 

Anders 
Lindskog 
Watreco 

 Nevin Cohen 
Five Borough 
Farm Project 

 Matthew Krist 
Feed Your City 

Tim Murphy 
Santropol 
Roulant 

  Anonymous C  
Environmental 
Health Clinic 

  James Godsil   Danielle 
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Sweet Water 
Organics 

Donnelly 
Mcgill University 

     Hitesh Doshi 
Ryerson 
University 

     Beth Anne 
Currie  
Environment and 
Public Health  
Consultant  

     Leigh 
Wittinghill 
Michigan State 
University 

     Tim Carter 
Butler University 
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Appendix C: RA Implementation Challenges 
and Solutions 

Environmental Challenges of Implementing RA and How They Might be 
Overcome 
Challenge  Overcoming challenge 

Rooftops present harsher growing 
conditions such as elevated winds, 
no shade, lower pollination levels 
and winter freezing conditions due 
to full exposure (Nakano 2011; 
Wees 2011; Currie 2011; Mayer 
2011; Whittinghill 2011) 

-Use windbreaks, mulches, interplanting 
and irrigation systems to help moderate 
conditions (Osmundson 1999; Kuhn 1995). 
  
-Introduction of bee hives could help 
address pollination concerns (Whittinghill 
2011) 

Choosing plant types which can 
handle rooftop conditions and 
accomplish project goals (Rowe 
2010; Nakano 2011) 

-Support research to study edible crops and 
their viability on rooftops (Nakano 2011; 
Bass et al. 2011).  
-Ensure to work with horticulture experts 
to create biodynamic systems which 
improve performance and the longevity of 
a rooftop agriculture system (Kortright 
2001; Hann 2011) 

Rooftop soils can be subject to 
increased nutrient loss, compaction 
and maintenance  requirements to 
provide adequate growing 
conditions. (Nakano 2011; Hann 
2011) 

-Build healthy soils with organic material 
and biodynamic principles and design 
nutrient capture systems into the project 
(Hann 2011) 

Conflicts between flora and fauna, 
such as edible crops and birds 
(Nakano 2011) 

-Design systems to work in harmony with 
nature, and possibly use biodynamic 
principles as guidelines (Hann 2011) 

Some concern has been raised in 
regards to the effect of air pollution 
on crop health and productivity 
(Bass 2011; Wees 2011; Carter 
2011) 

-Choose veggies which will be washed 
before consumption and avoid leafy greens 
which are most prone to contaminants 
found in urban areas (Wees 2011).   
-The restriction of synthetic fertilizers and 
pesticides can help reduce chemical 
accumulation in soils and plants (Brown 
and Carter 2003).  
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-Growing in a controlled environment such 
as a greenhouse maximizes the 
effectiveness of using biological controls 
for pest management and removes the need 
to avoid certain crops for fear of 
contamination (Donnelly 2011) 

 
Social Challenges of Implementing RA and how they might be overcome 
Challenge Overcoming challenge 

RA is a relatively unknown concept 
amongst the general public and 
policy makers (Tillapaugh 2011; 
Joaquin 2011) 

-Encouraging involvement and research by 
non-profits and educational institutions at 
all levels can help build awareness of new 
concepts (Brown and Carter 2003).  
-Government sponsored pilot projects 
could help policy makers become more 
informed of new technologies (Peck and 
Callaghan 1999; Holland Barrs Planning 
Group, Lees + Associates, Sustainability 
Ventures Group 2002) 

There is limited research published 
on RA projects which establish the 
opportunities, challenges and 
viability of the concept 
(Whittinghill 2011; Nakano 2011; 
Doshi 2011) 

-There needs to be increased support for 
the research to fill our technical and 
economic knowledge gaps, while ensuring 
findings are accessible to all (Whittinghill 
2011; Doshi 2011; Mendes 2011).   
-Peck and Callaghan (1999) suggested that 
an online repository of all international 
data accrued could help support the growth 
of a new industry 

-Innovative technologies and 
projects are often not encouraged or 
supported (c 2011; Kaufmann 2011; 
Snyder 2011).  
-Failures of past projects can instill 
fear and hesitation to experiment 
with new technologies (McConkey 
2011; Anonymous B 2011; Nasr 
2011) 

-Some cities like Chicago provide grants 
for innovative projects which can include 
rooftop agriculture initiatives (Snyder 
2011).  
-Peck and Callaghan (1999) suggest that 
government co-sponsored design 
competitions could help move new 
technologies into the mainstream.  
-Government procurement support can also 
act as a tool to encourage  technology 
diffusion (Peck and Callaghan 1999).   
-Reputable industry guidelines such as the 
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FLL for Green Roofs in Europe can be 
developed in Canada or the USA for 
rooftop agriculture or green roofs (Dvorak 
and Volder 2010) 

-Concerns over insurance costs and 
increased liability is acting to deter 
rooftop projects (Nasr et al. 2010; 
McConkey 2011; Krist 2011; Kent 
2011; Lynn 2011; Nowak 2004) 
-Need to have realistic expectations 
of food quantity (Snyder 2011; 
Currie 2011; Boucher-Colbert) 

-There needs to be increased support for 
the research to fill our technical and 
economic knowledge gaps, while ensuring 
findings are accessible to all (Whittinghill 
2011; Doshi 2011; Mendes 2011) 

Many cities have undeveloped land 
outside of the urban center which 
could potentially be a more 
favourable location for agriculture 
(Cohen 2011; Currie 2011; 
Anonymous B 2011; Tillapaugh 
2011; Bass 2011a; Nasr 2011; 
Carter 2011) 

-Need to look beyond only food production 
and take a systems perspective of the 
concept of rooftop agriculture to appreciate 
environmental, social and economic 
benefits 

Current building codes often hinder 
or prevent the construction of 
rooftop developments (Lynn 2011; 
Nasr 2011; Mayer 2011; Mendes 
2011) 

-Streamline a process to assess new 
technologies and approve amendments to 
building codes (Peck and Callaghan 1999). 
  
-There may be opportunities to partner with 
local organizations who have already 
successfully established rooftop projects 
(Koby 2011).  
-Density bonuses can be used to promote 
urban RA projects (Anonymous B 2011; 
Westeinde 2011; Holland Barrs Planning 
Group, Lees + Associates, Sustainability 
Ventures Group 2002).  
-The Living Building Challenge can also 
be seen as a model program, which 
mandates urban agriculture within the built 
environment (Kaufmann 2011) 

Many policies and incentives are 
designed to address a problem in 
isolation, often without 

-Use a systems lens when attempting to 
form new policies and incentives (Carter 
2011) 
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consideration of the larger system 
(Carter 2011) 

City zoning regulations can restrict 
or prevent agriculture activites in 
many areas (Lynn 2011; Nasr et al. 
2010; Mendes 2011; Cohen 2011) 

-Nasr et al. (2010) identified several 
temporary solutions for permitting 
agriculture in areas of Toronto, including a 
minor variance obtained from the 
municipality and the use of temporary 
bylaws. 
-More permanent solutions may include 
changes to official development plans to 
include urban agriculture and garden 
zoning designations as has been seen in 
several U.S. cities (Nasr et al. 2010).  
-Carter (2011) suggested zoning overlays 
could be an effective tool to help include 
RA into existing land designations 

Some governments may be lacking 
the inclusion of sustainable 
development into their plans or 
have regional policies which 
prohibit certain activities within the 
urban landscape (Janvier 2011; 
Nasr et al. 2010) 

-A city may benefit from a review of 
policies and potential barriers to the 
expansion of urban agriculture (Nasr 2011; 
Veenhuizen and Danso 2007).   
-A city may also benefit from urban 
agriculture assessment plans, inclusion of 
urban agriculture into site planning and the 
formation of a food policy council 
(Holland Barrs Planning Group, Lees + 
Associates, Sustainability Ventures Group 
2002) 

Urban agriculture activities often 
are restricted by access to 
customers through point of sale 
regulations (Anonymous B 2011; 
Mendes 2011; Levenston 2011; 
Brown and Carter 2003) 

-San Francisco has recently released 
ground breaking policies to encourage the 
development of urban agriculture activities 
and enterprises (Cohen 2011; Levenston 
2011).   
-Seattle and Vancouver have been 
successfully bringing together various 
planning departments to help address food 
system planning issues (Cohen 2011; 
Mendes 2011) 

Land tenure and access to growing 
spaces for citizens can prove to be a 
challenge for rooftop agriculture 

-Establishing local guidelines for tenure 
and taxation of urban agriculture could 
help promote expansion to underutilized 
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(Nasr et al. 2010, 2011; Kent 2011; 
Levenston 2011; Kortright 2001; 
Nowak 2004) 
 

spaces (Nasr et al. 2010).   
-There are also opportunities to explore the 
use of a third-party organization to manage 
lease arrangements (Nasr et al. 2010) 

Rooftop agriculture requires the 
establishment of a continual and 
stable management plan to ensure 
proper maintenance (Westeinde 
2011; Hann 2011; Murphy 2011) 

-Base your management strategy based on 
the goals and set-up of the project (Janvier 
2011; Holland Barrs Planning Group 2007) 

Many buildings are under private 
ownership and could present a 
unique challenge for RA (Mendes 
2011) 

-Use a systems lens when attempting to 
form new policies and incentives (Carter 
2011).Government grants can be more 
inclusive to include RA in green roof 
incentives (Murphy 2011) 

Health and safety of food in urban 
areas (Mendes 2011) 

-Public health authority should review of 
good agriculture practices (Smith 2011) 

Light emissions from greenhouses/ 
neighbour concerns (Mendes 2011; 
Lynn 2011 

-Choose systems which do not have 
artificial lights or are designed to limit 
emissions. 
-Public outreach and community 
consultation are critical components to 
successful neighbourhood integration (Nasr 
et al. 2010) 

Many policies created around 
incentives are designed around one 
problem, not a systemic lens (Carter 
2011) 

-Use a systems lens when attempting to 
form new policies and incentives (Carter 
2011). 

 
 
Economic Challenges of Implementing RA and how they might be 
overcome 
Challenge Overcoming challenge 

Upfront costs are higher than 
traditional rooftop options as 
substantial infrastructure is often 
needed for project development 
(Cohen 2011; Anonymous A; 

-The implementation of full cost 
accounting (Peck and Callaghan 1999) can 
help identify benefits which new rooftop 
technologies can offer over traditional 
rooftop options.   
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Nakano 2011; Anonymous B 2011; 
Tillapaugh 2011; Doshi 2011; 
Westeinde 2011; Nasr 2011; Nowak 
2004 

-New buildings can be designed for one 
extra floor of load bearing potential (Wees 
2011).  
-Ultra light weight RA systems can be used 
to minimize infrastructure modifications 
(Joaquin 2011; Whittinghill 2011) 
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Appendix D: Sustainability Challenges of RA 

Sustainability Challenges Common to all Types 
Potential Sustainability Problems Possible Solutions 

RA materials may be comprised of 
elements that are sourced 
unsustainably from the lithosphere 

-Use biodegradeable materials for 
construction, or materials that maintain 
chemical integrity when recycled 
(McDonaugh and Braungart 2002) 

RA materials reliant on non-
renewable energy for manufacturing 
and transportation 
 

-Source materials locally and transported 
through sustainable means (Nasr 2011; 
Coffman 2007), utilizing renewable 
energies for material production 

Artificial inputs during operations of 
RA systems 

-Use natural fertilizers and pest control 
means aided by principles of organic and 
biodynamic farming (Hann 2011; 
Kaufmann 2011) 

Using potable water to grow food -Implement and use graywater/rainwater 
capture systems (Bass 2011; Coffman 
2007; Koby 2011; Lufa Farms 2011) 

Land can be destructed in the 
production of materials required for 
RA infrastructure.  Substrates and 
soils, even if organic in nature, are 
frequently taken from offsite locations 

-Promoting a habitat exchange, as 
mandated by the Living Building 
Challenge (Kaufmann 2011) is a way to 
offset ecosystem and land impacts from 
development 

Accessibility to space and food may 
be publicly compromised 

-Ensure that members of the community 
are able to access RA farms and afford 
the food it produces (Cohen 2011; Nowak 
2004) 

 
 
Sustainability Challenges Common to Agricultural Green Roofs 
Potential Sustainability Problems Recommended Solutions 

High embodied energy in 
manufactured growing media 
 
 

-Incorporate more naturally derived or 
recycled components to growing media 
which do not rely on heat treatments 
(Rowe 2010; Nakano 2011; Hann 2011) 
-Use locally available growing media 
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(Coffman 2007; Hann 2011) 

Nutrient accumulation in stormwater 
with the potential for eutrophication   

-Choose plants, substrate composition, 
and substrate depth which can minimize 
volume and contamination of effluent 
(Rowe 2010) 
-Use rain gardens, bioswales (Rowe 
2010) or filters to recover any excess 
nutrients (Williams 2011; Baker and 
Brooks, 1989) 

Continual input of organics needed -Build healthy soils which are able to 
minimize artificial inputs (Hann 2011; 
Joaquin 2011; Snyder 2011) 

Increased water consumption due to 
rooftop location 

-Use water efficiently by making use of 
technologies such as drip irrigation 
(Williams 2011; Snyder 2011) 

 
 
Sustainability Challenges Common to Rooftop Container Gardens 
Potential Sustainability Problems Recommended Solutions 

High embodied energy and carbon in 
growing media 

-Incorporate more naturally derived or 
recycled components to growing media 
which do not rely on heat treatments 
(Rowe 2010; Nakano 2011; Hann 2011) 
-Use locally available growing media 
(Coffman 2007; Hann 2011) 

Continual input of organics needed -Build healthy soils which are able to 
minimize artificial inputs (Hann 2011; 
Joaquin 2011; Snyder 2011) 

Nutrient accumulation in stormwater 
with the potential for eutrophication 

-Choose plants, substrate composition, 
and substrate depth which can minimize 
volume and contamination of effluent 
(Rowe 2010. 
-Construct containers with water 
retention and control systems (Doshi 
2011; Snyder 2011). 
-Use rain gardens, bioswales (Rowe 
2010) or filters to recover any excess 
nutrients (Williams 2011; Baker and 
Brooks 1989) 
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Increased water consumption due to 
rooftop location 

Use water efficiently by making use of 
technologies such as drip irrigation 
(Williams 2011; Snyder 2011) 

 
 
Sustainability Challenges Common to Rooftop Hydroponic Systems 
Potential Sustainability 
Problems 

Recommended Solutions 

High embodied energy and 
carbon in materials 

-Make use of recycled materials (Rowe 2010) 

Greenhouses may use non-
renewable energy for operations 
 (lights, fans, heating, pumps) 

-Design systems which do not require artificial 
lighting and heating.  
-Use renewable energies to meet energy input 
requirements (Holland Barrs Planning Group, 
Lees + Associates, Sustainability Ventures 
Group 2002) 

Nutrient accumulation in 
discharge   

-Use rain gardens, bioswales (Rowe 2010) or 
filters to recover any excess nutrients (Williams 
2011; Baker and Brooks 1989) 
-Eliminate all discharge from the system (Lufa 
Farms 2011) 

Lack of biodiversity integration -Make an effort to introduce aspects of natural 
systems into the roof top, for example bees 
hives (Lufa Farms 2011) 
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Appendix E: Interview Questions 

1.0 Development Team 
What are the primary benefits you see rooftop agriculture providing for 
your development? 
 
What are some of the key challenges you have confronted when dealing 
with the implementation of rooftop agriculture and how have you 
approached overcoming them? 
 
What recommendations do you have that could help accelerate the 
implementation of rooftops being used for agriculture production? 
2.0 Rooftop Agriculture Entrepreneurs 
Which type of rooftop agriculture system is most appealing to you and 
why? 
 
What are the primary challenges you have identified when trying to build 
an enterprise around rooftop agriculture and how have you addressed 
them? 
 
What recommendations do you have that could help accelerate the 
implementation of rooftops being used for agriculture production? 
 
3.0 Agriculture and Horticulture Specialists 
What factors should be considered when growing food on rooftops? 
 
Which species of plants are best suited for rooftop harvesting and why? 
 
What recommendations do you have that could help accelerate the 
implementation of rooftops being used for agriculture production? 
 
4.0 Infrastructure and Logistics 
Which types of agriculture production are best suited for rooftops and why? 
 
What infrastructure requirements need to be addressed when considering 
the cultivation of food on rooftops? 
 
What recommendations do you have that could help accelerate the 
implementation of rooftops being used for agriculture production? 



110 
 

 
5.0 Municipal Stakeholders and Governance 
What role can rooftop agriculture play in a municipality’s social, 
environmental and economic development? 
 
What’s holding rooftop agriculture back from being promoted at municipal 
levels? 
 
What recommendations do you have that could help accelerate the 
implementation of rooftops being used for agriculture production? 
 
 
6.0 Additional Stakeholders 
What relationship do you or your organization have with rooftop 
agriculture? 
 
What are the opportunities and challenges you see in further developing 
rooftop agriculture? 
 
What recommendations do you have that could help accelerate the 
implementation of rooftops being used for agriculture production? 

 


