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Problem Statement

Urban agriculture is on the rise in the United States, Canada and other industrialized countries. Literature reviews often yield either op-ed pieces highlighting the community development or local food movement dimensions of the initiatives or empirical papers on economic sustainability and potential environmental hazards that urban farms may contribute to or encounter. Lacking are papers with a holistic perspective which examine the complex ecological, economic and social domains of urban farms in the United States. Knowing that the syllabus for this class touched upon all three of these sustainability dimensions in relation to rural farms, I felt well-positioned to begin exploring these same dimensions in the urban context. 

This project was designed to answer the following questions:

· to what degree do urban farms in the northern climates in the United States and Canada consider and address their environmental, social and economic sustainability?

· are there benefits and challenges to being sustainable which are specific to operating in the urban context? 

· what kind of research could assist the urban farms in being more sustainable? 
In order to answer these questions, I interviewed urban farmers and asked them directly about their environmental, economic and social sustainability, their urban milieu and research needs. Recognizing that this survey of questions would be limited in scope given the breadth of this project, I thought of this as preliminary research to explore which questions may be more pertinent than others for use in future surveys. I also felt strongly in collecting qualitative data and having farmers’ voices heard.
In preparation to develop the research and exact interview questions, a literature review along with a synthesis of my experiences on urban farms and in this class framed the field for me. As outlined by Smit and Nasr, there are three types of relationships urban agriculture can have with urban resources: 1) urban wastes can be transformed into usable materials for growing food, 2) idle lands and bodies of water can be converted into usable land and production, and 3) other natural resources can be conserved, e.g. energy for transportation of food.
Based on this focus on resources and my interest in urban agricultural projects being able to close their system loops, I adopt the following definition of urban agriculture presented by the Community Food Security Coalition and stipulated by the United Nations Development Programme (UNDP) which is inclusive of resources:

An industry that produces, processes and markets food and fuel, largely in response to the daily demand of consumers within a town, city, or metropolis, on land and water dispersed throughout the urban and peri-urban area, applying intensive production methods, using and reusing natural resources and urban wastes, to yield a diversity of crops and livestock.

An important note here is the inclusion of peri-urban in the urban agricultural definition. This aspect varies widely in definition and production statistics. The current project included two urban and one somewhat peri-urban farm. 
While urban agriculture raises questions of water use (potable versus rainwater versus grey water), providing habitat for desirable and undesirable fauna, harboring pathogens, creating pollution and generating hygienic concerns, urban agriculture is also more and more being understood as having the potential to provide food and education to a great number of people, especially considering 80% of the population in the United States lives in urban areas. A brief snapshot from the book Agropolis provides preliminary statistics on just how much urban agriculture can provide to its urban residents. Examples include urban agriculture providing: 100% of Bangui, Central African Republic residents’ leafy vegetables, 60% of total food consumption of Harare, Zimbabwe residents, 10% of London, England residents’ honey supply and 90% of Shanghai, China residents’ egg consumption. Considering the potential of urban land that could be put into food production in the United States, the Community Food Security Coalition reports the following examples of cities having the respective number of vacant lots: Chicago, 70,000; Philadelphia, 31,000.
While none of the three farms included in this study offered data on their production, there exists data for similar urban farms such as City Slicker in West Oakland, CA. Last year, they grew 6,500 pounds of produce on less than one acre of land. According to City Slicker’s founder, Willow Rosenthal, “If the average person eats three to four hundred pounds of produce per year, that doesn’t feed that many people. But I’m not saying it’s insignificant, because those couple dozen people improved their diet” (www.inthesetimes.com/article/3297). If there are doubts to production output by one urban farm in terms of populace and location, Smit and Nasr answer this with, 
“Our studies to date indicate that nutritional self-reliance, in the sense of an urban area producing half or more of its nutritional requirement, is possible in all but the harshest climates, after consideration of land and water needs” (pg 147).

My questions extend beyond this to explore the sustainability of such activities. My interest in this is out of primary ecological and social concern as well as general concern about the policies needed to protect, support and establish urban agricultural initiatives. I surmise that sooner rather than later there will be standards and criteria urban farms must fulfill in order to be certifiably sustainable and proving not to be causing damage to the urban environment.
My main hypotheses were as follows:
· urban farms struggle with environmental sustainability because they do not invest in analyzing and addressing nutrient budgets due to lack of knowledge, resources and land tenure

· urban farms excel at social sustainability because they involve local residents

· urban farms struggle with economic sustainability because they do not benefit from federal or state subsidies and are providing for local, typically low-income customers
· one benefit of being in the urban milieu: urban farming provides the opportunity through community cooperation to close the systems loop in order to make the operation more environmentally sustainable, e.g. using local inputs and finding uses for the farm’s outputs

· challenges of being in the urban milieu: urban farms must deal with metal contaminants in the soil, have literally less room to make mistakes, and must be more concerned about their water run-off

· urban farmers do not have appropriate extension and city policy support services provided to them and could benefit from more research
Methods

Initial research questions and ideas were founded in volunteer experience at several urban farms and a general knowledge in urban ecology. These ideas were refined and deepened based on coursework for this class as well as through consulting books, journals and newspaper articles on the topic of urban agriculture.

My volunteer experience includes working on two of the urban farms in Brooklyn which both incorporate community gardening and youth development programs into their work. At the time, I was just learning techniques for producing food in small spaces, including rain water harvesting, worm composting and local marketing. My time spent working in the country-specific “kitchen gardens” at the Heifer International Learning Center Farm also contributed to my base knowledge in growing edible crops in small spaces with minimal resources, e.g. companion planting and manure sources. My background in urban environmental education also contributed to my base knowledge on urban flora and fauna relationships, soil contaminants, run-off pollution and microclimates in the city.

Most empirical publications on urban agriculture are case studies from African or Asian countries, though several have examined projects in the United States, Canada, England and other northern hemisphere nations. There is a fair amount of research done on water quality and economic impact of urban farms in many countries in the global south, but I have not yet found a journal paper looking at the bigger picture of sustainability in terms of analyzing similarities and differences among individual case studies in the northern hemisphere.

The most exhaustive source of agricultural, economic and social research in urban agriculture is provided by the International Development Research Centre (IDRC) which presents general information and global case studies as well as published several of the books on urban agriculture.
My entire project relied on interviewing managers of a few urban farms and gardens in order to get more information on sustainable management to begin identifying areas that may be of specific concern in the urban context.

Based on my understanding of climate-specific growing strengths and challenges, I targeted urban farms in the northeast. I contacted ten farms, got responses from five, and was able to conduct interviews with three of them. With their permission, these farms are named as: Mill Creek in Philadelphia, The Cutting Veg in Toronto, Canada and East New York Farms! in Brooklyn, New York.
Upon developing the survey questions designed to capture general farm mission and work and various elements of sustainability, I piloted and reviewed them with a local organic farmer. Farmers who agreed to be in the project were sent the questions ahead of time in order to best make use of the phone conversation time. After completion of the interviews, I would say only a few questions would need to be altered. Specifically, farmers had a hard time differentiating between compost and fertilizer and generally did not keep records, and the social sustainability questions would need to be more pointed. The interview questions can be found at the end of this report.

Urban Farm Biographies

Mill Creek Farm, Philadelphia, PA

“The Mill Creek Farm is a collectively run urban education farm that utilizes vacant land to improve local access to nutritious foods and to promote sustainable resource use by growing and distributing produce and by demonstrating ecological methods of living.”  http://www.millcreekurbanfarm.org
East New York Farms!, Brooklyn, NY

“East New York Farms! is a collaborative project whose mission is to organize youth and adult residents to address food issues in their community by promoting local and regional sustainable agriculture and community-based economic development.”

http://www.eastnewyorkfarms.org

The Cutting Veg, Brampton (Toronto), Canada

“The Cutting Veg Farm is a new urban farm whose mission is to promote personal, social, environmental, and economic health through organic farming, food coaching, and wellness counseling services.”
Conclusions
Environmental sustainability
The hypothesis: urban farms struggle with environmental sustainability because they do not invest in analyzing and addressing nutrient budgets due to lack of knowledge, resources and land tenure.

The findings: The hypothesis was not found to be clearly true or clearly false in that farmers reported implementing some preventative, long-term soil fertility measure, though they did not keep strict nutrient budgets. They also did not speak of lack of knowledge or use land tenure as reasons not to invest more (though land tenure did arise as an economic/ viability issue). All farmers did mention the difficulty in lack of resources and support being in an urban area where not much food is grown.

All three farms seemed to operate on very loose nutrient budgets. One farm did have initial testing which included nutrient needs in addition to the standard contamination tests. No farm kept records concerning their nutrient inputs and outputs except to keep track in the farm manager’s memory which beds received compost or fertilizer. Except for the liquid fish fertilizer used by two farms, none of the other fertilizer or compost mixes were mentioned as being first analyzed for their components. Application rates were available at one farm and estimated about 15 cubic yards per year on one acre (how much does that come out to per cubic yard, Steve?).
All three farms produced some of their own organic matter, though all also relied on outside sources, including in-kind donation and bulk purchase. This has proven not reliable in all cases, for example, a change in the New York City policy on leaf collection at the beginning of last fall resulted in an “emergency” need for compost. In this case, the farm worked with the community for a win-win situation – residents still bagged leaves and the farm then collected them.
One farmer expressed his struggle with his own environmental sustainability in that after having become a farmer, he now needs to drive often, from home to farm to market to rural farms (to pick up manure), etc. Another farm remarked that they feel their efficiency is increasing in terms of nutrient budgeting, and the last farm also noted nutrient budgeting as being their challenge to sustainability. Specific challenges to environmental sustainability due to the urban context included access to tools, machinery, seeds and other supplies. The benefits due to the urban context included being close to several markets and piggybacking onto other urban sustainability efforts.

Farmers were also asked to quantify the resources (time, money and effort) they use in order to identify and analyze six plant management challenges. They could respond as spending “none, a little, some,” or “a lot” of resources. Despite not keeping clear nutrient budgets, the farmers generally reported high resource input to maintaining soil fertility. They also reported spending a lot of resources on pest and weed management. While generally in agreement with their answers, there was the greatest disparity in moisture control/water source, where two farms reported low inputs and one farm reported “a lot” of input. Below is the spider diagram representing collapsed scores across the three farms:

[image: image1.emf]Resources =

time, money and brainpower

0 = none, 1 = a little, 2 = some, 3 = a lot

0

1

2

3

1

2

3

4

5

6

soil fertility

moisture/water

pest pressure

weed pressure

disease pressure

soil erosion

Resources Spent on Identifying and Analyzing Six Management Challenges


Farmers were then asked to report the resources devoted to actually addressing some of these management challenges. They could respond with the same “none, a little, some” or “a lot” options in regard to eight different management strategies. Interestingly here as well, despite not reporting keeping strict nutrient records and conducting tests on this, farmers reported high resource input into the use of preventative and long-term strategies to address challenges such as crop diversity, rotation, cover crop and companion planting. Farmers generally reported the same level of resource input on all eight strategies. Below is the spider diagram displaying the answers collapsed across the three farms:
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Two related hypotheses concerning environmental sustainability for the following:

· one benefit of being in the urban milieu: urban farming provides the opportunity through community cooperation to close the systems loop in order to make the operation more environmentally sustainable, e.g. using local inputs and finding uses for the farm’s outputs

· challenges of being in the urban milieu: urban farms must deal with metal contaminants in the soil, have literally less room to make mistakes, and must be more concerned about their water run-off

Generally, these were both understood to be false in that farms appeared to struggle in securing their organic matter inputs from off-farm sources. There was also no mention of the management of outputs from the farm except of course in form of market goods. There was also only one mention of soil contaminants, no mention of water run-off except in a suggestion for more research which could have included this, and absolutely no mention of feeling restricted in their experimentation or growth due to physical space limitations.

Social sustainability
The hypothesis: urban farms excel at social sustainability because they involve local residents.

The findings: This hypothesis was found to be true in that all of the farms reported being highly integrated in their communities. There was equal intention and energy in serving residents (through fresh, local and organic produce as well as educational workshops, youth development programs and employment) and being served by residents (volunteer hours and consumer support). All of the farms also mentioned either already having established a relationship with local politicians or being forever in the process of. One of the most interesting community connections was that at Mill Creek Farm in Philadelphia where members from the local food co-op can fulfill their co-op work hours by volunteering on the farm. The farmers’ exuberance for serving and being integrated in the community can be illustrated through two quotes:
“This farm relies 100% on the community, especially for labor. It also relies on the energy of others.”

“The farm relies a lot on social capital. The community here is well-invested in the farm and its programs.”
It must also be noted that two of the farms are actually non-profits (so they are not necessarily needing to be 100% self-sufficient right now) and that all three farms rely on other non-profits. Mill Creek in Philadelphia relies on some leaf mulch from City Harvest, East New York Farms! in Brooklyn relies on Greenthumb for one free delivery of compost each year and The Cutting Veg relies on Farmstart in its start-up help and low rent costs. However, farmers themselves did not express strong concerns about economic sustainability.
Economic sustainability
The hypothesis: urban farms struggle with economic sustainability because they do not benefit from federal or state subsidies and are providing for local, typically low-income customers

The findings: This hypothesis was understood to be partially true in that the author’s opinion, these farms are not necessarily economically sustainable in their current form – and that no farmer reported receiving federal or state subsidies (though were not directly asked). All farms did mention keeping the price of food low for their customers.

Economic sustainability was explored through three areas: labor, markets and land. In regard to labor, as mentioned in the section above on social capital: all three of the farms rely on assistance from other area non-profits to sustain their operations. Further, two farms are also non-profits themselves, which means they can actually pay for labor through youth development programs instead of relying on volunteerism (though it seems all of the farms benefit from very dedicated volunteer corps). The Cutting Veg seemed to take the lead in tapping into people’s growing interest in farming in so far that the farm intentionally designs farmer apprenticeship programming so that people wanting to explore farming or farm part-time can work in exchange for learning.
In terms of markets, The Cutting Veg also was the only farm to mention starting their own CSA, which will be based and networked through the local Jewish community. The Mill Creek Farm emphasized that since their first priority is growing local, affordable food, they do not tap into the restaurant market (and beyond that they donate to a local church food cupboard). East New York Farm!’s comment on market was to emphasize their on-site market and making sure to keep things affordable.

Finally, in terms of land tenure, none of the farmers mentioned this as affecting their environmental or social sustainability, but at least one farm had concern as their property is currently up for review to be included in a land trust right now (Mill Creek in Philadelphia). East New York Farm! is unique in that it is spread across two sites, one is owned by the city and appoints the farm as stewards and one is city “protected land.” The Cutting Veg rents land through the non-profit, FarmStart, which rents at a low price ($100 per acre per year) for the first five-six years to assist in start-up.

Overall, two farms reported wanting to work toward more self-sufficiency and one farmer illustrated the economic challenge as:

“Farming is a great lifestyle, but it’s not a good business.”

He didn’t sound like he was going to stop farming anytime soon, though! A final interesting point was made my Mill Creek (when recommending future research needs) in relation to advocating for city food policy council to recommend a purchasing policy of local food.

The Urban Milieu

The hypotheses:

· one benefit of being in the urban milieu: urban farming provides the opportunity through community cooperation to close the systems loop in order to make the operation more environmentally sustainable, e.g. using local inputs and finding uses for the farm’s outputs

· challenges of being in the urban milieu: urban farms must deal with metal contaminants in the soil, have literally less room to make mistakes, and must be more concerned about their water run-off

The findings: These hypotheses were understood as fundamentally true, i.e. there are specific challenges and benefits to farming in the urban milieu. The exact nature of those challenges differed from those suggested in the hypotheses, however, and were earlier in the strict environmental sustainability sense found false for this discrepancy in detail.
As aforementioned in terms of challenges, there was also only one mention of soil contaminants, no mention of water run-off except in a suggestion for more research which could have included this, and absolutely no mention of feeling restricted in their experimentation or growth due to physical space limitations. Instead, farmers reported challenges specific to the urban context as being access to appropriate and affordable supplies, e.g. tractor and seeds, as well as land availability and in needing understand the way in which to secure it.

As aforementioned in terms of benefits, farmers actually appear to struggle in securing their organic matter inputs from off-farm sources. There was also no mention of the management of outputs from the farm except of course in form of market goods. Instead, farmers reported benefits specific to the urban context as being endless free labor, invested local residents, networking and entrepreneurial opportunities, piggybacking on general urban sustainability interests and having closer drives to markets.
Future Research

The hypothesis: urban farmers do not have appropriate extension and city policy support services provided to them and could benefit from more research

The findings: This hypothesis was found to be mostly true in that while farmers have support from area non-profit and some access to resources through city services (such as the former New York City leaf collection), all farmers also mentioned some facet of needing more knowledge, resources, support and research.
In the environmental and agricultural dimension, farmers would like to have better supplies and infrastructure for urban growers, e.g. manure. They would also like to know more about different soil types, pest pressures and how to divert waste water streams. One farmers recognized that university extension services do not provide adequate support to urban growers in this area. One farmer also wanted to be able to learn more through other farmers and how they manage nutrient sustainability, e.g. Growing Power (Milwaukee).
In the social domain, one farmer expressed wanting to know how to better network in order to determine who may be willing to share land, resources, etc. Finally, in the economic and policy domain, farmers would like to better understand how to secure land and how to advocate that a city food council encourage a local purchasing policy.

Afterword 

The heart of this research was driven by my musings concerning what, if any, were the benefits and challenges to organic and sustainable farming that were specific to the urban milieu. While happily surprised at the reported high usage of long-term soil health measures, I would advocate for more funding to go towards encouraging urban farmers to use more nutrient budgeting and providing them with subsidies to conduct regular soil and plant tests.

I would also advocate that farmers work with the community more on compost and fertilizer issues, with so many activities and people densely packed into urban areas, I would be interested to see higher efficiency in balancing farm inputs and outputs. I would also encourage farmers to document more of their production, and achievements.

This project has also raised more policy questions for me. I see the need for research to both support and advocate for urban farming and also perhaps to reverse some city animal laws (including beekeeping) and environmental waste management and subsidies for rainwater catch systems along with the solar power incentives already in place in some cities.

This project has also raised questions about mapping, zoning and city planning for me. As well as state board of education learning standards as well as production/process food safety standards that may need to be lowered or decoupled from other standards in order to produce certain crops. There is much work to be done to secure an urban food source and I would like to use Smit and Nasr’s work and optimism as a springboard for challenging urban farms and their host cities to work towards optimal resource usage.
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Interview Questions for Urban Agriculture

Introduction:

This project is a broad assessment to determine the challenges that urban farmers face in developing and maintaining economic, environmental and social sustainable practices in the urban milieu.

1) I’ve read a little bit about the farm’s work on your web site – but can you tell me more about the mission of its work? What is its role as ecologically and socially? (for example, providing green space, habitat, education services, social events, food source, youth development, entrepreneurial experience)

2) What kinds of things are grown?

3) How are the assortment and varieties chosen?

4) What kind of structures assist your growing, e.g. bird nets, greenhouses, etc

5) I’m really interested in the farm’s soil and plant management practices, challenges and solutions. I’m going to name six common challenges and ask you to tell me the amount of resources the farm put towards identifying and analyzing each issue. I’ll ask you about the amount of resources put toward their solutions following this.

Resources: time, money, brainpower

4-level scale: none, a little, some, a lot

Soil erosion

Pest pressure

Weed pressure

Disease pressure

Moisture control/ water source

Soil fertility

6) Now I’m going to name six common management strategies to address some of these challenges and ask you to tell me the amount of resources the farm puts towards each one.

Resources: time, money, brainpower

4-level scale: none, a little, some, a lot

Crop diversity

Crop rotation

Companion planting

Fertilizer application

Compost application

Cover crops

Herbicide application

Insecticide application

7) Are there other management challenges or solutions that are important for the farm?

8) In regard to fertilizer and compost, can you explain where the farm acquires each one, roughly how much is applied (none, some coverage, full coverage; inches?) and how much money the farm spends per year? Are there any challenges to locating, buying or managing the compost and fertilizers that you see as being specific to the urban context?

9) I’m also interested in learning about how farms keep their records in terms of inputs and outputs. Do you keep records beyond the fertilizer and compost, if so what kind? Do you keep track of the balance of elements or nutrients in the soil – or a “nutrient budget”?

10) These questions have addressed some issues in being environmentally sustainable, I’m also interested in economic sustainability.  What successes and challenges does the farm have in regards to: [define sustainability as continuing through time, balancing inputs with outputs, using natural rhythms to guide the process]

Labor

Markets

Land

11) In terms of social sustainability, how is education and community events incorporated into the farm’s work? (for members and members of work groups, for volunteers and employees, local politicians, general public  and vendors, etc?)

12) To what degree does the farm rely on social capital to achieve success? Examples of that social capital? [define social capital as knowledge, good will, fellowship, sympathy, and social interaction among the individuals  who make up the community]
13) Overall, what are the farm’s major challenges in being more sustainable: economically, environmentally and socially?

14) Do you see any of these challenges as being specific to the urban context?

15) What, if any, are the benefits of being in an urban environment and achieving sustainability?

16) Are there issues related to the farm management that you would like to see addressed in future research?

Presentation Outline (written before the broken limb and not executed in completion as planned)
Rationale

This presentation will highlight the intention behind my project as well as main hypotheses, results and conclusions. The information will provoke students to further explore the issues related to sustainability and urban agriculture and question carefully the different methods and techniques in the dimensions of environmental, social and economic issues before judging any one urban agricultural initiative. Likewise, students will consider the services of food production and education that an urban agricultural initiative could provide and the policies they would need to support them in their work.
Learning Objectives

After this presentation, students will be better able to:

· describe at least one benefit and one challenge to urban farming that is specific to the urban context

· articulate one type of research that could assist urban farmers in being more sustainable

· appreciate the production capacity and education services of urban farms

Procedure

1. Hook 5 minutes
Pass around 3 boxes with secret objects to feel and identify (The Hidden Keys to Urban Farming). These objects are a clipboard, a pair of gardening gloves and leaf litter. Have students describe each object and guess how they may relate to the benefits and challenges of urban farming specifically in the urban context. (nutrient records, volunteers, policies)
2. Introduce Project Problem 8 minutes
Review the project problem statement, methods, key results and conclusions.

3. Questions 5 minutes

4.
Review take-home messages 2 minutes

More research needed, especially in relation to policies affecting urban farming. Strengths of urban farming: providing local, healthy, affordable food and education to communities.
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