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INTRODUCTION 
 
One of the main subject areas that drew the team’s attention, when looking at which system to 
examine, was that of Urban Farming (aka. Urban Agriculture). Collectively, the team shares an 
interest in building resilient and sustainable cities.  Urban farming stood out as an interesting 
system to augment food supplies using more sustainable methods, engaging the community 
along the way.   
  
Although it is not a new concept, Urban farming has been becoming increasingly popular over 
the last 20 years around the globe (Urban Agriculture, n.d.).  According to a United Nations 
Development Program, in 1993, only 15% of the food consumed in cities worldwide was grown 
in cities, and by 2005 that had doubled to 30%.  That means Urban food production has 
doubled in just 13 years. (United Nations, n.d.) 
  
Several factors have contributed to this increase including increased urbanization, growing 
need in poor communities, a fragile global food system and climate change, increased interest 
in healthy and environmentally friendly grown food, interest in local foods, and policy changes 
breaking down the barriers to urban food growth. (Urban Agriculture, n.d.) 
  
The system of Urban farming is quite large and complex so the team decided to narrow the 
field to looking at Plant Food farming specifically, leaving out methods of urban animal farming. 
Even with this restriction, the horizon is broad, as there are many components and subsystems 
within this topic area.  With that in mind, several mapping techniques were utilized to look at 
the landscape from multiple stand-points; examining the stakeholders, the modes and 
methods, the processes, and how it all fits within sustainability and food security.  
  
To narrow the focus further, the team decided to dive in and look deeper at one of the 
emerging methods with this field: Vertical Farming.  Included in this document is a brief 
analysis of this method, looking at whether it truly represents a sustainable method for food 
security in cold climate Urban cities. 
 
The following is an image demonstrating our Holistic Process of Inquiry. 



 
Holistic Process of Inquiry - Using the Framework from: (Gharajedaghi, 2011)   

  

 
 
UNDERSTANDING URBAN FARMING 
  
Urban farming, simply put, is farming within urban or peri-urban (close to Urban) areas. This 
means the basic fundamental aspects of farming are consistent with that of traditional 
methods. For plants photosynthesis is still the driving science, but in urban settings there are 
decisions made around each of those components that often differ from traditional field 
farming. For instance, in urban farming lighting may come from other sources (i.e. halogen or 
LED), soil may not be used, hybrid approaches may be utilized, and facilities may be built or 
repurposed for specific plants or growing techniques.   
  
To break it down more specifically, under the umbrella of Urban Farming there are 4 main 
modes to consider.  These are:   

Hydroponic: growing plants in nutrient rich water, without the need of      soil. 



 
Aquaponic: which combines hydroponics with aquaculture, growing fish or other 
aquatic animals. In this environment, a symbiotic relationship is formed, allowing plants 
to feed on aquatic animal waste as organic nutrients, cleaning the water in the process 
and the plants itself can be used to feed the aquatic animals.   
 
Aeroponic: growing plants in an environment where nutrients are delivered through 
nutrient rich mists and are sprayed over the roots. This method also functions without 
the need of soil.  
 
Soil Culture: conventional method of farming where plants derive nutrients directly 
from  soil. 
 

While each mode of Urban Farming exhibit specific and distinctive qualities, they also require 
varying levels of resources which should be taken into consideration when evaluating 
capabilities and viability.  The decisions around these resources contribute directly to the level 
of environmental and 
economic sustainability. 
  
In addition to the modes, 
there are also multiple 
methods that can used in 
Urban Farming. These 
include - but are not limited 
to - Rooftops, Horizontal, 
Modular, Greenhouse, 
Indoor, Outdoor (i.e. 
community gardens), and 
Vertical installations.  This 
image shows these three 
main decision areas in a 
broad context. 

 
 
Familiarity with the differing methods and modes for Urban Farming, along with the resource 
demand of each could help guide individuals, communities, and organizations in developing 
and customizing their specific business model. However, these choices are not the only 
considerations for feasibility.  There are considerations around areas such as funding, pricing, 
labour, and facilities that also play a part and those factored into the system diagrams created. 
  
 

 
 



OVERLAYING SUSTAINABILITY 
  

As Urban Farming is most often seen and 
used as a sustainable option to food 
production it was important to take a look 
at this area. The University of Alberta 
states that sustainability sits at the 
intersection of – or is the balance between 
– Environmental, Economic, and Social 
needs (University of Alberta: Office of 
Sustainability, n.d.) as shown in the image 
to the left.  
 
With this understanding of sustainability it 
can be noted that it is not just about 

environmentalism.  In addition to natural resources, we also need social and economic 
resources. Embedded into most definitions of sustainability includes concerns regarding social 
equity and economic development. (University of Alberta, n.d.)  Therefore, in examining Urban 
Farming through the lens of sustainability, the agriculture practices (i.e. methods, modes and 
resources) should meet the current societal needs without compromising or sacrificing the 
opportunity for future generations into meeting their needs. This includes considerations 
around food accessibility, meaning local production of food that is fresh, safe, accessible and 
nutritious; customer and community well-being, delivered through better health and community 
involvement; the balance between profitability towards farmers and affordability for customers 
coupled with the opportunity to provide employment; and education raising awareness about 
agriculture and food concerns and the goal of building resilient cities (i.e. reduced carbon 
footprint, minimal waste, biodiversity, improved stormwater, reduced heat island, better air 
quality and disaster management. (Business Wales. 2019). 
 
To better understand sustainability in relation to Urban Farming, the team has mapped, at a 
more macro level, the system of sustainability using an Influence Map (shown below). 
 



  
  
 

ADDING FOOD SECURITY 
  
The other lens that team felt needed to be applied for the purposes of this examination, is that 
of Food Security.  Specifically, adding to food security for the immediate urban area. The World 
Food Summit of 1996 defined food security as existing when all people, at all times, have 
physical, social and economic access to sufficient, safe and nutritious food to meet dietary 
needs for a productive and healthy life (United Nations, n.d.).  Urban farming may not solve 
food security on its own according to this definition, and one method specifically would be too 
limited to ensure everyone had their preferred choice of foods, but it could significantly 
increase the amount of food available to an Urban area, especially in special emergency 
circumstances. 
 
According to the 2018 Toronto Food Strategy, food security is a large system of its own and 
can be looked at in 3 main ways (Toronto Public Health, 2018): 
 

Equity-Based - It arises from poverty and impacts low-income residents. 
Systemic - It starts with the broken food system driven by a free market. 



Emergency Readiness - Occuring due to extreme weather events or other 
emergencies. 
 

Urban Farming may not produce enough food to replace traditional farming, however, it can be 
a major contributor to the food security of urban areas both Systemically, and in Emergency 
Readiness.  However, whether it assists in Equity-based Food Security, largely depends on the 
affordability, availability and diversity of the products.  The choices made in production are 
what contribute to these possible outcomes. 
 
 

PUTTING IT IN CONTEXT 
  
Looking a the context map below, we are able to see the key components involved successful 
Urban Farming under the following 4 categories:  What is required for growing, for 
sales/economic sustainability, what enables/governs the process, and what it effects/impacts. 
Both lenses of Food Security and Environmental Sustainability are featured here. 

 
 



The following Systemigram below take this slightly further; mapping the connections, 
considerations and decisions in a comprehensive view.  With the boundary of Urban Farming, 
the system is clearly quite complex.  
 

 
 
 
In the first highlighted section on the 
Systemigram of Urban Farming (left), 
it shows the decisions around the 
growing process.  For instance, 
plants need light but the source of 
that light may be LED in Urban 
Farming.  Another example relates to 
the nutrients.  Often in traditional 
methods, soil and fertilizer provide 
the necessary nutrients, however, in 
many Urban methods, the plants are 
grown in water instead of soil and the 
nutrients are added to that water.   
 



On the second highlighted section 
on the Systemigram of Urban 
Farming (right), the additional 
considerations are highlighted. 
These relate to the infrastructure, 
labour, research and education, as 
well as the technology chosen and 
the funding provided/obtained.  The 
technology is of particular interest as 
it is a key driver in multiple aspects. 
If the technology changes it impacts 
which method/modes are used, the 
facility and equipment, and the the 
skills required.  It can also have an 
impact on the funding.  Inversely, 

the funding can also greatly impact the technology available for use.  Funding, as a key driver 
also impacts the research conducted, the scale of the operation, the infrastructure and overall 
production.   
 
Through this it can be said that funding and technology are two of the major factors that 
dictate the success of an Urban Farming endeavour; directly impacting the ability to operate in 
a sustainable way, and how greatly it contributes to Food Security. 
 
 

PERISHABILITY 
 
One of the interesting aspects of farming in general is the perishability of the product.  This 
puts a unique frame around both the production and distribution process.  In an effort to 
expand the systemigram’s loop in this area the team developed a Causal Loop diagram shown 
below.  This expands the area around production and distribution and looks at the intricacies 
of the just-in-time type of model required to manage products that not only have a limited 
shelf-life but also whose freshness is a key aspect of their value.  
 



 
 
 

DIVING DEEPER 
 
To expand our understanding of Urban Farming as system further, the team decided to look at 
one emerging method a bit closer.  Vertical Farming has been growing in popularity in recent 
years, and promotes a way to use less space to grow more food.  By going vertical instead of 
horizontal the need for land decreases.  With such a promising presence, the team wanted to 
look at whether this method was a viable game changer in the industry, or more of a new 
method to add to the mix. 
 
Upon reviewing the decision points and the common choices made by vertical farms, several 
pros and cons emerged which are outlined as a comparison of opportunities and possible 
barriers below.  And overall it became clear that although Vertical Farming offers high 
production yields yearound, has an economy of scale, and typically uses sustainable energy 
sources the costs can be quite high for construction, technology and startup –  leading to 
higher priced products.  In addition, the diversity of products is limited – as will most Urban 
Farming methods – and they are often located in peri-urban areas due to real estate costs, 
increasing the impact of distribution on the environment and delivery time to 
resellers/consumers. 



 

 
 
 
Overall, the outlook of Vertical Farming as a method within the umbrella of Urban Farming 
demonstrates tremendous potential and could augment a cities Urban Farming efforts.  But on 
its own, the team found that it does not represent a reliable, sustainable option for food 
security and it must exist within a system of Urban Farming to contribute to a resilient city. 
Additionally, the balance between production and cost in addressing both environmental and 
financial concerns will need to be achieved in order to practice Vertical Farming as a way of 
sustainable agriculture.  
 
 

SUMMARY 
 
The summary of this analysis is that Urban Farming is a complex system with a number of 
specific decision points and contributing factors.  It is however, fragile in some ways as it 
requires funding, technology, and governance to ensure it can function well. 
 



As a system, done well, with multiple modes and methods build within a city, it represents an 
excellent way to ensure resilience in Urban areas contributing to food security, and operating 
sustainably.  Specifically, through it can do this through: 
 

● Creating productive landscapes ( social, economic and ecological benefits) 
● Improved local air quality and improved stormwater quality 
● Greening and beautification of cities 
● Reduced transportation costs and emissions 
● Increased in-season availability, fresher food, and less spoilage 
● Community connection, involvement and empowerment 
● Education regarding global and local food concerns and resilient cities 
● Better health (fresh food/connection to nature) 
● Reduction of the urban heat island (Business Wales. 2019). 

 
As a final note, according the study “A Global Geospatial Ecosystem Services Estimate of 
Urban Agriculture” if Urban Farming was implemented in cities around the world urban 
agriculture could produce 10% of the global output of legumes, roots and vegetables (Clinton 
et al., 2018).   
 

Currently, countries such as Asia and the United Kingdom are moving forward with major 
efforts towards Urban Farming.  Some examples include Pasona, an office in Tokyo, Japan, 
where the practice of Urban Farming has been incorporated into their office space.  And 



employees of Pasona enjoy the opportunity of bringing home the vegetables that have been 
grown and harvested at their workplace (Andrews, 2013). An example of Aquaponic type 
peri-Urban Farming includes Sky Greens in Singapore where Tilapias are farmed alongside a 
number of popular vegetables. The vegetables at Sky Greens are grown on automated towers, 
where each tray of vegetables rotate according to a set watering schedule (Sky Greens, 2014). 
Additionally, Sky Greens is capable of harvesting 1 ton of vegetables everyday, providing a 
reliable and fresh supply to distribution channels across Singapore (Chow, 2015). Situated just 
outside of London, GrowUp takes advantage of special LED technology which have shown to 
speed up plant growth while reducing energy usage.  Emerged out of the distinctive pink color 
of these LEDs is a new name in referring to Urban Farms utilizing such method, which are 
being termed Vertical Pinkhouses (Business Wales, 2019). 
 
However, generally North America has been falling behind in this area.  For instance, in 
Canada, and Toronto specifically, has made efforts to make this a major focus with the 
‘GrowTO Urban Agriculture Action Plan’ adopted in 2012, the Toronto Agricultural Program 
(TAP) (a multi-departmental and multi-sectoral initiative) created in 2013 (Toronto Public Health, 
2018), and the more recent endorsement of the Milan Urban Food Policy Pact by Toronto city 
council in 2015 (History of UA in Toronto, n.d).  However, due to lack of awareness or 
understanding around what Urban Farming is, as well as challenges in funding and 
infrastructure this effort has been slow to take root beyond community gardens (Friedmann, 
2017).   
 
As this trend continues to grow globally, perhaps more urban areas across Canada and North 
America in general will start moving in this direction.  Toronto, if it keeps pushing forward could 
lead in this area, and demonstrate effectiveness in areas with cold and snowy winters. 
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