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History repeats itself?…Pictured below is the inside cover of a 1943 Victory Garden manual, urging 

citizens to grow their own supplemental vegetables for the sake of their country and health.  Once 

again, urban agricultural can provide many benefits to our city and citizen health.  Please see the end 

of this report for a picture of the booklet’s front cover and name of sponsoring Rochester Company. 
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Urban Agriculture and Community Gardening Feasibility Study 

A Vision for a More Sustainable Future 
 

 

“What’s closest to your heart?” DS 

“Community gardening.” JJ 

 

 

Imagine a new vision for Rochester NY:  

 

 A city where every citizen is connected within walking distance of their home to a year 

round indoor and outdoor garden… 

 

 A city where health is based on exercise, diet and disease prevention… 

 

 A city where garden-based education complements and increases youth experiential 

learning, academic achievement, social relationship building, and decision-making for 

wellbeing… 

 

 A city where youth are loved and empowered as change agents for their family’s 

wellbeing and their future… 

 

 A city that capitalizes on its great natural and intellectual regional assets of high quality 

soils, abundant water, agricultural institutions, experienced commercial and organic 

farmers, and supporting technology and industrial manufacturing skills to 

comprehensively pursue the largest single class of job categories in the nation – where 

labor cannot be exported and the creation of specialized knowledge is of increasing 

global value for a more sustainable world… 

 

 A city where a diet of clean, healthy, mainly locally grown food is considered the norm 

for every resident… 

 

 

Result:  Urban Agriculture and Community Gardening as a vehicle for economic development 

and transforming the quality of Rochester’s neighborhoods and future. 
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Preface 

 

 

In response to a declining urban population, the City of Rochester NY’s Planning Department began two 

initiatives in 2009: Project Green and an Urban Agriculture and Community Garden Feasibility Study 

(UA/CG ).  Both of these plan for greening the City, while alleviating poverty and hunger through the 

building of innovative economic development opportunities. By removing obsolete housing units that 

can't be reabsorbed back into our communities due to the city's and region's shrinking population base, 

Project Green seeks to reconfigure our urban landscape by reusing the vacant lots left behind for green 

uses.  Over the next 20 years the City of Rochester will work to remove 2,988 dwellings from the 

inventory. 

 

In 1950, Rochester had a population of over 330,000, making it the 32nd largest city in the country.  

Since then, the population has declined steadily: 231,642 (1990), 219,773 (2000), 210,565 (2010), and is 

projected to reach 198,376 in 2014.  Because Rochester's built environment once accommodated 

almost 125,000 more people than it does today, there is a huge oversupply of housing units, resulting in 

a citywide vacancy rate of 20%. This is over four times the amount considered to be the limit for a 

healthy, balanced market.  In order to avoid a pock-marked landscape of unkempt vacant lots randomly 

sprinkled throughout our neighborhoods and on our commercial avenues, Project Green seeks to 

strategically parcel lots for reuse in a variety of manners ranging from single lot community gardens to 

block wide urban agriculture redevelopment sites. 

 

In November 2009, the City of Rochester initiated an Urban Agriculture and Community Garden 

Feasibility Study.  The year-long UA/CG  study involved inputs from 676 individuals (representing 

architects, businesses, faith community, farmers, government, not-for-profits, educational institutions, 

students and parents, and individual citizens) that collaboratively recognized the holistic opportunities 

to improve wellbeing. This study showed potential for transforming these vacant properties into 

agriculture projects that grow food while engaging local citizens, who are struggling to feed their 

families healthy, nutritious produce.  The wellbeing outcomes include: 

 

 Job Development 

 Economic Development 

 Improved Academics & Enrichment for Youth 

 Improved Access to Healthy Food 

 Linking Schools, Recreation Centers, and Vacant Land 

 Improved Environmental Sustainability and Health 

 Improved Public Safety 

 Improved Community Engagement, and 

 The opportunity to connect every Rochesterian, within 10 years, to an indoor and outdoor 

growing facility that is within walking distance of their home. 
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Executive Summary 
 

Overview 
Just as a carefully tended garden brings new life to a bare patch of soil, urban agriculture programs are 

revitalizing cities struggling with modern challenges.  Across the country and beyond, cities are 

transforming blighted neighborhoods into thriving and productive community gardens and urban farms. 

In Rochester, there are currently 3,939 vacant city lots (2,181 city owned, 1,758 privately owned). The 

City plans to create another 2,988 lots during the next twenty years by removing dwellings from the 

inventory due to a vacancy rate over 20% and a continuing decline in population from 330,000 in 1950 

to 210,565 in 2010 and an anticipated 198,376 by 2014.  This Urban Agriculture and Community 

Gardening Feasibility Study (UA/CG) explores the potential of urban agriculture to bring concrete and 

substantial benefits to the City of Rochester and suggests actions to implement such a program on a 

portion of these 995 acres of vacant land.   

 

Wellbeing Outcomes 
This collaborative effort discovered that urban agriculture impacts individual and community wellbeing 

in many ways.  These seven complex, interrelated, and influential categories of outcomes are discussed 

below.  The stakeholders and experts identified and mapped 248 influence relationships, summarizing 

incommensurable metric outcomes into indexes.  The result is a qualitative and quantitative system 

model that represents a shared understanding of the impacts of urban agriculture that can be used to 

assess the benefits and potential unintended consequences of specific proposals or projects.   

 

 Sense of Community:  Community participation in planning for urban agriculture is essential to 

its long-term success, allowing a community’s needs and values to be reflected in the project 

and ensuring that leadership and ownership of the project remain in the community.   

 Financial:  Urban agriculture strengthens the local economy in a wide variety of ways, including 

having a positive impact on residents’ food costs, government costs, and property values and 

results in increased tax revenues. 

 Employment:  Urban agriculture offers diverse employment opportunities for adults, youth, at-

risk populations, and entrepreneurs, with labor that cannot be easily exported and intellectual 

capital of increasing world value. 

 Education:  Education is a vital part of urban agriculture, as participants learn food production 

and preparation, healthy eating habits, and improved job and life skills, leading to higher 

graduation rates.   

 Health:  Increased access to healthy foods, sustainably produced, improves the health of urban 

populations suffering from diabetes, obesity, and other diet-related diseases.   

 Ecosystem:   The wellbeing of a city cannot be separated from the wellbeing of its environment. 

Local food, sustainably-grown, results in a greatly reduced carbon footprint, a cleaner 

environment, and a more integrated local food shed. 
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 Public Safety:  A vibrant urban agriculture program increases public safety, as well as the 

perception among residents and outside visitors that neighborhoods are safer, more welcoming 

places.  

  

What is urban agriculture? 
Urban agriculture is a growing movement to bring the production, processing, and marketing of food 

into cities, closer to population centers and communities that often suffer from food insecurity through 

limited access to healthy food.  Implementing an urban agriculture program in Rochester offers tangible 

evidence of the City’s commitment to green initiatives, as outlined in the Climate and Environment 

Protection Resolution unanimously approved by City Council on August 11, 2009.   

 

Urban agriculture is an umbrella term encompassing a wide variety of activities; typical projects include 

the following: 

 

 Community gardens that allow residents to grow their own fruits and vegetables, or sell surplus 

as a means of earning income; 

 Urban farms for agricultural production on a larger scale, usually as business ventures or run by 

not-for-profits with social service goals; 

 Farmers’ markets and other neighborhood market opportunities to distribute local food 

production; 

 Food processing enterprises, such as facilities to make local jam, salsa, juices, dairy products, or 

baked goods; and 

 Vegetation and wastewater recycling facilities, turning waste into food-safe compost for 

agricultural use. 

 

Other projects may include orchards, apiaries, growing nursery stock, compost facilities, aquaculture, 

and raising livestock such as chickens.   Vegetables and fruit may be grown in greenhouses, hoop 

houses, raised beds, containers, hydroponic facilities, schoolyards, and rooftops. 

 

Rochester and urban agriculture 
Rochester has the opportunity to build an infrastructure to support a strong, local food supply that 

increases food security for City residents.  Using tools available through land use planning and public 

policy, the City government can revitalize neighborhoods struggling under the burden of poverty and 

economic decline.  The vacant and abandoned properties left in the wake of a shrinking population 

provide the City an opportunity to re-invent itself, with decay transformed into new life.  Critical to the 

success of such a project is creating partnerships among the many, varied groups with a stake in the 

City’s future.  This includes government agencies, community organizations, private enterprise and 

investors, and of greatest importance, City residents.  Several existing organizations currently working in 

these areas are ideal partners for these projects, including Cornell Cooperative Extension, Foodlink, 

NeighborWorks® Rochester, PathStone, Rochester Landscape Technicians Program, Rochester Roots, 

Rochester Regional Community Design Center, SWAN’s Grow Green, and local universities.  Because 
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building local, healthy food system infrastructure is a topic of intense national interest, funding 

opportunities are currently available for which Rochester could make a compelling claim. 

 

Urban agriculture in other cities 
Many cities are discovering the reinvigorating benefits of urban agriculture.  In Detroit, a city ravaged by 

blight and abandonment, 80 city acres have been turned into gardens and farms, through partnerships 

created by the Garden Resources Program Collaboration; 120 tons of food were grown in Detroit 

community gardens and farms in 2007.  The Greensgrow Philadelphia Project (www.greensgrow.org/) 

has established a successful urban agriculture program that farms on an entire city block in Philadelphia, 

providing food to hundreds of families, as well as a distribution center to link regional farmers to urban 

consumers; sales for 2009 were estimated to be $700,000.  In Buffalo, the Massachusetts Avenue 

Project ( http://www.mass-ave.org/) includes an urban farm, youth development project, farm-to-

school initiative, market, and educational programs.  Food policy councils in dozens of cities including 

Cleveland, Toronto, and Portland, Oregon are bringing together stakeholders and coordinating efforts 

among community organizations, government agencies, and private enterprise to establish policy and 

support the establishment of projects to promote local food systems, including urban agriculture 

projects.  In a revision of its Comprehensive Plan, Madison, Wisconsin called on the city to support and 

protect agricultural operations in the city and to implement planning measures to support community 

gardens, small-scale farms, farmers’ markets, and food policy councils.  Madison’s Troy Gardens 

(http://www.troygardens.org/ ) is a 26-acre site in the city that includes community gardens and an 

urban farm and enjoys permanent protection under Madison’s land use policy.  

 

The process 
This study has four parts that were sequentially or simultaneously developed as we pursued a deeper 

understanding of the interconnections influencing urban agriculture’s feasibility and its relationship to 

wellbeing.  (Over 676 diverse local stakeholders and experts contributed.)   

 

1. Developing a food system perspective:  Stakeholders and experts were brought together in 

public influence modeling sessions to discuss the issues around and potential benefits of an 

urban agriculture program in the City of Rochester.   

 

2. Understanding food as life support:   As we moved towards a deeper understanding and 

guidance for community action, we defined and investigated four general categories of 

influences on sustaining human life:  Impact of Food Choices, Factors Influencing Food Choices, 

Availability of Healthy Food, and Nutrition Content of Food.    

 

3. Summarizing food production knowledge:  The production of food through UA/CG  was 

approached from four perspectives:   

a. Food system sustainability, uncertainty and risk, comparing production systems, nutritional 

levels, health impacts, pesticides residues, and food miles;   

http://www.greensgrow.org/
http://www.mass-ave.org/
http://www.troygardens.org/
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b. Soil health, the assessment of soil as a complex living system, has the greatest impact on the 

nutritional value of fresh food; 

c. Soil toxicity, a significant concern for urban agriculture and surprisingly, poorly understood 

that needs to be addressed using a combined strategy of remediation and mitigation; 

d. Growing technologies, which include the holistic understanding of the relationships among 

the production methods and existing ecosystem, seed varieties and nutrition content, 

natural resources (soil conditions, water), and human resources (labor and economics);   

e. Getting started. To make it as easy as possible to start their own gardens,  community 

residents interested in safely getting started in urban agriculture need a guide which 

includes information on land use permits, water access, soil testing and a list of resources. 

The City’s Department of Recreation and Youth Services can publish this as a guide for 

residents.  

 

4. Supporting a sustainable community food system:  Stakeholders and experts built a system 

understanding of urban agriculture and its relationship to (a) improving individual and 

community wellbeing, (b) impacting specific behavioral choices and human health, and (c) 

selecting sustainable production methods.  Based on this foundation, recommendations are 

included for ways in which the City can set a context to effectively support these beneficial 

outcomes. 

a. Policies are presented from three perspectives:  (1) summary, for familiarizing city and 

community leaders with UA/CG, (2) Goals, for guiding those individuals and leaders 

independently pursuing these activities, and (3) general recommendations as a guide for 

those actually writing city policies.   

 

b. Zoning recommendations fall into two categories:  (1) low intensity to allow limited urban 

agriculture city wide, which is essentially formalization of existing practices, and (2) high 

intensity areas, to allow more intensive urban agriculture in overlay districts to be 

established in certain proscribed geographic areas, with Upper Falls being the first such 

district. 

 

c. Food System Security and Management was reviewed from three perspectives. 

i. Food policy council activities and approaches at local and state levels were reviewed and 

what was generally observed was a relatively low success rate and limited impact except 

where there has been significant governmental, civil society or foundation support.    

ii. Food shed management was explored and a general description and strategic approach 

for a sustainable community food system and increased food security was developed for 

consideration.  

iii. New paradigm for planning and decision-making was conceptualized and prototype 

software demonstrated that can be applied to land disposition and potentially food 

shed management as well as other sustainability decision-making activities.  This unique 

paradigm demonstrates the ability to (1) apply evolving stakeholder values and (2) 

incorporate an analysis of uncertainty, which results in greater collaboration, less 
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conflict, and identification of new knowledge that needs to be created to make more 

sustainable future decisions. 

 

Growing a sustainable community:  opportunities and recommendations  
By developing a system understanding of urban agriculture and its impact on wellbeing through the 

gathering of collective-knowledge, experience, and expertise, this study has developed interconnected 

recommendations for creating a more sustainable community.  Five of the interrelated threads 

underlying the recommendations are as follows:     

 

a. Create “Critical masses of engagement for rebuilding communities”:  Additional leverage results 

from combining urban agriculture with proximate schools, recreation centers, and vacant land 

to form critical masses of engagement for rebuilding communities and reconnecting youth to 

neighborhood schools; 

 

b. Connect with Project Green:  One primary implementation project is an integral part of the city’s 

Project Green strategy, located in the center of one of the Phase I neighborhoods, Upper Falls;   

 

c. Build a Holistic, Multi-Functional Food System:  Our modeling found that agriculture is 

multifunctional and the impact of projects goes far beyond food production, as reflected in the 

seven outcomes indexes.  This was also confirmed globally by a four year International 

Assessment of Agricultural Knowledge, Science and Technology for Development (IAASTD)1 to 

determine the role of agricultural knowledge, science and technology (AKST) in reducing hunger 

and poverty, improving rural livelihoods and facilitating environmentally, socially and 

economically sustainable development. 

 

d. Apply Integrated Sustainability Decision-Making: Making decisions to improve sustainability in 

multi-functional systems is complex and requires specialized tools.  A demonstration of such a 

system was used to make preliminary land use decisions in the Upper Falls target area.  In this 

case, three land use categories; agriculture, commercial, and residential were allocated to 103 

available lots based on four criteria: soil quality, building condition, proximity, and economic 

impact.  

 

Recommendations 
The recommendations of this feasibility study are of two types:  (1) five core development projects in 

three areas: education, shared economic development, and sustainability decision-making and (2) four 

support actions in three areas: policy, zoning, and information.    

 

                                                           
1 Agriculture at a Cross Roads, Global Report 2009.  

http://www.agassessment.org/reports/IAASTD/EN/Agriculture%20at%20a%20Crossroads_Global%20Report%20(E

nglish).pdf 

 

http://www.agassessment.org/reports/IAASTD/EN/Agriculture%20at%20a%20Crossroads_Global%20Report%20(English).pdf
http://www.agassessment.org/reports/IAASTD/EN/Agriculture%20at%20a%20Crossroads_Global%20Report%20(English).pdf
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Development Projects 

1. Education:  A collaboration of nine entities has developed a plan and $500,000 of support for a 

new integrated K-12 / apprentice farmer/ community education model.  This will educate 

17,000 -20,000 Rochesterians annually within three years and empowers youth as community 

and family behavioral change agents.  It is planned for piloting in the Upper Falls neighborhood 

and is expected to create 81 jobs within three years.  This has so far raised an additional 

$305,000 cash, created seven jobs, plus youth jobs, and Cornell is locating its first urban high 

tunnel research facility on RCSD grounds for youth driven nutrition and growing research.   

 

2. Shared Economic Development:  Related to the Education project above, we recommend 

three interrelated economic development opportunities: New Healthy Urban Food System 

Model, a subset New Urban CSA/Grocery Model, and Neighborhood Development Model.   

 

a. New Healthy Urban Food System Model:   This is a collaborative and holistic food system 

approach with three primary components, each of which connect directly with local 

farmers:  (1) food system education (above), food processing (multiple varieties) and food 

distribution, including a People’s Restaurant (also helpful to those lacking the time to always 

prepare healthy food).   

 

b. New Urban CSA/Grocery Model:  This subset of the New Urban Food System Model is 

projected to be 7 to 11 percentage points more profitable than existing grocery models, and 

serve Rochester’s poorest citizens that currently (a) reside in neighborhoods with limited or 

no access to healthy nutritious food (i.e., food deserts), (b) lack the transportation mobility 

and time to readily purchase it outside their neighborhood, and (c) have no readily available 

mechanism to transition out of this situation or incentive to change their associated habits. 

 

c. Neighborhood Development:  In addition to the economic development associated with 

the education and new food system model discussed above is the incorporation of these 

into the broader development of entire neighborhoods.  As neighborhoods are 

strengthened, public safety is improved. As schools across the district reach higher quality 

and parity, it can be expected that youth will choose their neighborhood school and thereby 

save some of the $50 million spent annually to bus youth away from neighborhoods.   

 

3. Sustainability Decision-Making:  Through the UA/CG feasibility study, the City planning 

director indicated that his vision for future Sustainability Comprehensive Planning would be a 

virtual system that incorporated the food system and provided real-time decision support with 

criteria that evolved as decisions, conditions, and stakeholder value-systems evolved.  A 

demonstration system, evaluating 103 lots in the Upper Falls target area for either agriculture, 

residential, or commercial use, was provided to the planning department.  These evaluations 

were based on four assessment criteria:  soil quality, proximity to features that enhance 

functionality, economics, and building condition (i. e., suitability for purpose or demolition).  

This system allows for probabilistic consideration of uncertainty and risk, and facilitates the 
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negotiation of stakeholder values in a way that can be less confrontational and more productive 

than previous approaches.   

 

Support Actions 

We believe the best way the City can support and encourage Urban Agriculture and Community 

Gardening, in addition to the above recommendations and other than through financial incentives and 

infrastructure, is by taking four support actions: policy endorsement, two zoning actions, and publishing 

three citizen guides. 

 

1. Policy Endorsement:  Section IV of this study presents three levels of policy guidance:  

summary, beneficial values, and general recommendations.  We recommend that these be 

endorsed to the degree possible in the short term by the City and City Council and subsequently 

posted on the City website as an endorsement of support. 

 

2. General zoning amendment:  This proposal is for a city-wide amendment that essentially 

recognizes current practices, includes and clarifies sales and backyard structures, and is simple 

to implement.  

 

3. Overlay zoning district: This ground breaking effort uses urban agriculture as a transformative 

vehicle for neighborhood economic and social development and improving youth education.  

Three physical areas of the City are poised to take advantage of such an overlay (in order of 

effectiveness): 

a. The entire Upper Falls development project proposed by the community. 

b. Only the Upper Falls Phase I area of Project Green. 

c. Only the 103 block area identified with the Upper Falls Rochester Roots project, which is 

part of both areas a and b above. 

 

4. Citizen guide book and education:  The City Department of Recreation and Youth Services 

can create “Getting Started: A Citizen Urban Agriculture Booklet” and water and permitting 

guides (drafts of all three included in this report). Citizens can receive ongoing UA/CG education 

through various organizations and the Department of Recreation and Youth Services. 

 
The outcomes from these recommendations are expected to result in economic and wellbeing 

development activities that can help transform neighborhoods that have been devastated. Evidence of 

this devastation can be seen in a 30% vacancy rate, over 90% poverty, and serious health issues, 

including 19.7% of Rochester City School District children starting life in neonatal intensive care.   

Neighborhoods can become vibrant communities that are reconnected with themselves, the education 

system and youth, and have the potential of realizing a long-term vision of every Rochesterian living 

within walking distance of a year round indoor and outdoor garden facility. 
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The result is:  Urban Agriculture and Community Gardening as a vehicle for economic development and 

transforming the quality of Rochester’s neighborhoods for a more sustainable and prosperous future.  

 

Conclusion 
This feasibility study developed a system perspective of urban agriculture and community gardening 

through a collaboration that modeled situation-specific experience of stakeholders and expert 

knowledge.  Knowledge gaps were supplemented with independent research, which included 

investigating current science and uncertainty to understand the connections between values, risk, and 

future knowledge-creation needs that could improve further sustainability.  This resulted in identifying 

seven categories of beneficial outcomes, from which, we can confidently say that Urban Agriculture and 

Community Gardening offer a viable vehicle for economic development and transforming the quality of 

Rochester’s neighborhoods and future.   

 

To enhance the development of that future we have (1) developed a background knowledge base and 

an evaluative model to support decision-making, (2) recommended specific policy, zoning and other 

supportive actions that can be taken by the city, and (3) demonstrated a decision-making tool to 

facilitate Rochester’s optimization of land use as it transforms its vacant properties. 

 

Out of this process, two not-for-profits, Rochester Roots and Foodlink, have or are forming community 

collaborations, and others are potentially emerging, to help shape Rochester’s future.  While it is too 

early to predict their outcomes, both organizations will need substantial community support if they are 

to be successful. This has so far raised $500,000 in-kind, $305,000 cash, created seven jobs, plus youth 

jobs, and expected to increase the cash raised and jobs created tenfold.  Also, Cornell is locating its first 

urban high tunnel research facility on RCSD grounds for youth driven nutrition and growing research.   
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Urban Agriculture and Community Gardening Feasibility Study 

A Vision for a More Sustainable Future 
 

 

“What’s closest to your heart?” DS 

“Community gardening.” JJ 

 

Introduction 
 

The surprising answer to a simple question turned into an eighteen month project involving hundreds of 

people trying to understand the implications.  Thus, the City of Rochester NY’s Urban Agriculture and 

Community Gardening Feasibility Study (UA/CG) was born.  Community stakeholders and experts 

gathered in public sessions and small teams to build a system model of urban agriculture’s potential 

impact on their wellbeing; discussions took place on how to create a shared understanding of our food 

system, food security, and the opportunities and risks.  These collaborative efforts ultimately produced:  

  

(a) a policy vision, values, and guidelines and recommendations to set a context for the future,  

(b) proposals for two zoning changes to enable individual and group entrepreneurial efforts to 

emerge,  

(c) nutrition education, including awareness of individual and food system behavioral related 

issues, and advice for food selection and preparation choices,  

(d) food system production technology and decision-making guidance for individuals and 

entrepreneurs,  

(e) the emergence of five collaborative projects, some of which have already received funding and 

commitments to generate what is expected to be hundreds of jobs and improved health, and  

(f) a demonstration of a potentially more sustainable approach to comprehensive planning and 

decision-making for land use management, food security, and food shed development that 

capitalizes on the city’s natural resources and human capital strengths, with stakeholder, expert, 

and city administration involvement.   

 

These outcomes are expected to result in economic and wellbeing activities that can help transform 

devastated neighborhoods.  Neighborhoods devastated with vacancy rates reaching 30%, poverty rates 

over 90%, and serious health issues that include 19.7% of Rochester City School District children starting 

life in neonatal intensive care.   These neighborhoods can become vibrant communities that are 

reconnected with themselves and the education system and the potential of realizing a long-term vision 

of every Rochesterian being connected in ten years within walking distance of a year round indoor and 

outdoor garden facility. 
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Section I:  Developing a Food System Perspective 
 

To grasp the implications of answering the simple question required stakeholders to develop a system 

perspective through (a) research identifying what was known, (b) influence modeling describing the 

various interconnected influences and dependencies, and (c) analysis and reflection uncovering 

sustainability issues. 

Research 

Participants researched best practices and emerging trends for urban agriculture/community gardening 

activities and policies of communities from across the U.S., including:  Buffalo NY, Chicago IL, Cleveland 

OH, Detroit MI, Flint MI, Madison WI, Milwaukee WI, New York City, Philadelphia PA, Pittsburg PA, 

Portland OR, Seattle WA and gathered information from Baltimore MD, Berkeley CA, Oakland CA, 

Providence RI, San Francisco CA, and Vancouver WA.  We also investigated selected international 

activities in Canada, Brazil, and the E.U.  

 

Collective experience and knowledge was gathered from over 676 diverse local stakeholders and experts 

(number of individuals):   

 

 Architects (11) •  Business (27)  •  Faith Community (20) 

 Farmers (12) •  Government (56) •  Not-for profit (45) 

 Individuals (187)  •  Education (135) •  Students and parents (175) 

Influence Modeling 

The above research coevolved as we built a software influence model representing and simulating 

Urban Agriculture’s relationship and contribution to citizen wellbeing.  This development involved public 

modeling sessions (two in city hall, one in a church, one in an impoverished neighborhood, and several 

at two RCSD schools and parent organization) as well as many other group and individual meetings.  It 

started by asking participants a central question: “If Rochester was focused on supporting urban 

agriculture and community gardens how would that improve your wellbeing?”  Using this approach, 

stakeholders and experts could contribute their experience and knowledge, regardless of education and 

social background, to create a shared understanding of how the food system operates today and 

impacts their life.   By focusing on experience, rather than preconceived ideas, solutions, or agendas, a 

collaborative environment was created enabling participants to discover together the “truth” of how the 

system operates today.   

 

These ongoing inputs were used to generate a holistic system model, shown in Exhibit 1, which is both 

qualitative and quantitative.  From this understanding, individuals and organizations can generate their 

own ideas and activities for system improvement; ideas that can be justified, supported, and connected 

with the broader context.  See Appendix i for a detailed description of the influence modeling process 

and Appendix ii for details of the actual quantitative relationships.   
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Breakout 

Community Wellbeing 
System Model - Urban Agriculture / Community Gardening

Exhibit 1 
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Influence Relationships 

The stakeholders and experts identified 248 influence relationships between 149 model nodes that 

resolve into seven broad impact areas of UA/CG on our community’s wellbeing:  financial, employment, 

education, health, public safety, ecosystem, and sense-of-community as shown in Exhibit 2 below.  

Because the model represents multiple incommensurable metrics the outcomes are converted into 

indexes, with 100 representing the current state or base-line.  

 

Exhibit 2 

Model – 146 Nodes, 8 Wellbeing Indices

 

Probabilistic Outcomes and Index Calibration 

Many of the causal relationships captured in the model are represented as probability distributions, and 

these probabilities are mathematically carried forward through the model to the high-level outcome 

indexes.  The financial index is calibrated so that every 1 point change represents a $1 million economic 

impact.  For the purposes of calculating policy and zoning economic outcomes, the model proposed to 

convert 500 lots at .1 acres each to urban agriculture use, which represents approximately 8.8% of 

current vacant acreage.  See Table 1.   
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Table 1 

 

Vacant Lots 

Lot Description Number of Lots Acreage Avg. sq. ft. per lot 

Currently Vacant    

City owned 2,181 350 6,992 

Privately owned 1,758 216 5,351 

Sub total 3,939 566 6,259 

Demo Additions    

City & Private Owned 2,988 429 6,259 

Long term total 6,927 995 6,259 

 

 

For relatively small city lots, intensive organic practices can far surpass conventional methods when 

managed well.  We estimated a minimum, modal (expected), and maximum revenue from produce per 

acre of $3,000, $8,000, and $20,000 respectively.  We feel this is conservative compared with an 

average for Philadelphia of $2.00 per sq. ft. or $86,989 per acre (estimated value of all crops)2 and 

organic SPIN methods claiming up to $100,000 per acre3.  Based on these assumptions, we show an 

annual impact of $1,175,000 for the first year and $762,000 per year thereafter.  (See range in Exhibit 3 

below.)  On a per lot basis this is $2,350 the first year and $1,524 each year thereafter.   When the 

stimulus of an average of $16,000 per deconstruction is included the first year numbers for 500 and 

single lots become $4,310,000 and $8,620 respectively.   

 

Exhibit 3 

 
 

                                                           
2
 Community Gardening in Philadelphia, 2008 Harvest Report.  Vitiello D., Nairm M. 2009 

3
 http://www.spinfarming.com/whatsSpin/ 

http://www.spinfarming.com/whatsSpin/
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Measureable Impacts 

The objective of providing a measurable impact for each of the seven impact indexes was realized only 

for Financial and partially for Employment.  This reflects a societal value system which up until recently 

has essentially equated wellbeing to economics.  While this notion was discredited two decades ago by 

the well-known economist, Herbert A. Simon4, society’s measurement system has not caught up with 

assessing the other components for wellbeing.  It should also be noted that while it would be far more 

valuable, though not necessarily more costly, for decision-makers to have this information, it also 

represents a huge paradigm shift in data collection.  The Upper Falls Implementation Project, noted 

earlier, represents an excellent opportunity to pilot such a system (and could most likely be supported 

by grants).  

 

While studies and reports identified financial measures such as urban garden operating expenses, 

income from urban gardening, and city expenses, other modeled areas were less precise.  

 

Examples of what we found include: 

 

1. Absenteeism has been related to student grades, but not graduation rates.   

2. Isolation has been identified as a factor in mental illness, but not to a specific degree.  

3. The act of gardening has been related to a number of social and physical factors, but not 

quantified. 

 

The model caused questions to be asked that had never been raised before; one significant one is, 

“What is the relationship between investment in farming and the societal distribution of the beneficial 

outcomes as a result of that investment?”  Our model suggests that the investment in the urban lot 

activity, or potentially any farming activity, has a significantly different economic return for this 

entrepreneurial activity as compared with traditional business activities of similar size, uncertainty, and 

risk.  What we found was that the economic impact of this decision for the whole system was significant, 

but it wasn’t for the farmer.  This suggests a different motivation for the farmer’s investment decision 

than traditional entrepreneurial economics.  

 

This leads to three other observations: (1) society tries to remedy this disproportionate distribution of 

benefits through subsidies, (2) this low return on investment may be a significant contributing cause of 

low farm wages, and (3) the motivation of the farmer, at least the small one, may not be economic and 

thereby explains their disproportionately low economic reward relative to the economic benefits they 

provide to society. 

 

The model suggests an overall index rise to 100.6, based entirely on the Financial Index rising to 101.175 

($1.175 million per year for 500 gardens) and the Employment Index rising to 100.5. Within the finance 

                                                           
4
 Simon HA. 1978. Rationality as Process and as Product of Thought. The American Economic Review, Vol. 68, No. 

2, Papers and Proceedings of the Ninetieth Annual Meeting of the American Economic Association (May, 1978), pp. 

1-16. 
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area, traditional cash measures for the entity conducting urban gardening were negative, but the overall 

financial impact was positive.   See Appendix iii for a further breakdown of the finance index.  The 

model suggests impacts across the board that would bolster the case for urban agriculture, but data is 

not available to quantify it.  

Interconnections and Feedback Loops 

Feedback loops are a critical component of any system analysis.  These can be distant in time and space 

and are frequently hidden to the observer, but are what ultimately determine a system’s long term 

behavior.  Exhibit 4 shows a simple example of the concept of a feedback loop. 

 

 

Exhibit 4 

 
 

Karl North5,6 

 

 

 

Exhibit 5 is an example of the feedback and interrelatedness of one such loop extracted from the urban 

agriculture system that interconnects: finance, employment, health, education, and public safety. 

 

  

                                                           
5
 http://tclocal.org/2009/07/visioning_county_food_producti.html 

6
 Henderson E, North K. 2004.  Whole Farm Planning: Ecological Imperatives, Personal Values and Economics.  

Northeast Organic Farming Association Interstate Council,  Athol, MA, Highland Press 

http://tclocal.org/2009/07/visioning_county_food_producti.html
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Exhibit 5 
City of Rochester – Urban Agriculture Framework 

 

 
 

While the qualitative relationships in feedback loops can be followed visually once they are exposed in a 

diagram, their quantitative impacts, individually and interacting among others and whether they amplify 

or attenuate the outcomes related to an activity, can be almost impossible to determine without 

analytical tools.  This understanding is needed for decision-making involving complex systems; 

otherwise, it can severely limit or create negative unintended consequences.  The agriculture system in 

the U.S. includes many examples where pressure to change one outcome has led to negative impacts in 

others; one such example is USDA data that show that over the last 50 years nutrition content in some 

crops has decreased 5-40%.   

Implementing Change 

Research and influence modeling help us understand the “truth” of how a system operates and what 

new influences may be emerging and can result in recognizing opportunities for improved sustainability.  

While this understanding includes the system’s operating dynamics, in order for adaptive-innovation to 

occur, changes need to be implemented. This requires direct interacting with, and thus becoming a part 

of, operating dynamics.  Anticipating how the system may react to this intervention and how to best 

influence its flow is an important consideration for decision-making.  

 

The model can assist stakeholders in anticipating these implementation dynamics and issues by 

analyzing four related characteristics for each system node: 
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 Dynamics of its interconnections with the rest of the system and impact on outcomes  

 Complexity of its behavior, including uncertainty and risk 

 Expertise required to understand and change its behavior 

 Resistance to change in terms of the current momentum that must be redirected   

 

Using this information, the priority of the nodes with respect to potential change can be determined 

based on what implementation outcomes are most valued: 

 

 Magnitude of potential outcomes (recognizes opportunities for most dramatic impacts) 

 Knowledge-created by pursuing the activity (especially useful for nodes where doing more 

research to reduce uncertainty and risk is important) 

 Degree of interrelatedness throughout the system (important if the goal is to educate 

participants throughout the system), and  

 Significance, which tries to indicate the relative balance between potential impact and the 

resistance to achieving it (i.e., an attempt at optimizing the return on resources invested)   

 

The sample interactive worksheet in Exhibit 6 shows these relationships for the UA/CG model and the 

implementation priorities of the top ten nodes to be addressed based on “knowledge-creation” impact.  

This specific example is less valuable because much of the quantitative data was not available. The 

concept however is worth introducing and this tool will become useful as more information is obtained 

in the future.  
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Exhibit 6 

 

 
 

Urban Agriculture Opportunities  

Qualitative and quantitative modeling can create insight, prioritization, and justification for decisions as 

described above.  However, another significant aspect of modeling is the accelerated collaboration that 

occurs through creating a shared understanding of how the system works.  Modeling also stimulates the 

discovery of new ideas and the confidence to pursue them.  Several themes emerged from this study: 

 

Opportunity for Economic Development:  The food system offers a significant focused economic 

development opportunity for several reasons; 

a. It is the largest sector of the U.S. job market (up to 20% with 57 related job categories). 

b. It is socially inclusive (youth through senior citizens) 

c. It is educationally inclusive (high school through PhD). 

d. A significant “green” target activity for improving the environment (air, land, and water). 

e. Produces labor-jobs that are non-exportable and knowledge-jobs that can create significant 

intellectual-property export opportunities 

f. An area for which Rochester has many unique competitive advantages (and a long history 

with agriculture having created its original wealth) 
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1 City Costs 5 1 0 1 2.68% 1 7 25 1 0 1 2.68 69.7 1.1 1.2 5340.8 2.7% 2.7 3.0 0.1

18 Revenue seen from Urban Gardening Effort 4 1 0 1 2.07% 1 6 36 1 0 1 2.07 76.6 1.1 1.2 6452.6 2.1% 2.1 3.3 0.0

19 Property Tax Revenue 2 1 0 1 2.07% 1 4 12 0 0 0 2.07 24.8 1.1 1.2 678.7 2.1% 2.1 4.5 0.3

20 Property Values 3 2 0 1 2.07% 1 6 37 0 0 0 2.07 76.6 1.1 1.2 6452.6 2.1% 2.1 4.3 0.0

21 Property Tax Rate 0 1 0 1 2.07% 1 2 2 0 0 0 2.07 4.1 1.1 1.2 18.9 2.1% 2.1 #DIV/0! 11.0

2 Police Costs 2 1 0 1 1.64% 1 4 23 0 0 0 1.64 37.7 1.1 1.2 1565.1 1.6% 1.6 4.5 0.1

3 Historic Police Costs 0 1 0 1 1.64% 1 2 2 0 0 0 1.64 3.3 1.1 1.2 11.8 1.6% 1.6 #DIV/0! 13.9

4 Fire Costs 2 1 0 1 0.96% 1 4 9 0 0 0 0.96 8.6 1.1 1.2 82.1 1.0% 1.0 4.5 1.2

5 Historic Fire Costs 0 1 0 1 0.96% 1 2 2 0 0 0 0.96 1.9 1.1 1.2 4.1 1.0% 1.0 #DIV/0! 23.7

44 Employment 4 3 1 5 0.43% 1 13 48 1 0 1 0.43 21.1 1.1 1.2 488.3 0.4% 0.4 6.8 0.1

50 Unemployment 5 3 1 5 0.43% 1 14 56 1 0 1 0.43 24.5 1.1 1.2 660.8 0.4% 0.4 5.8 0.1

53 Entrepreneurism 2 1 0 1 0.29% 1 5 15 1 0 1 0.29 4.6 1.1 1.2 23.7 0.3% 0.3 5.0 1.2

57 Volunteerism 2 3 0 5 0.29% 1 11 33 1 0 1 0.29 9.9 1.1 1.2 106.9 0.3% 0.3 11.0 0.3

A A. FINANCIAL IMPACT INDEX 4 1 0 1 1.43% 1 6 39 0 0 0 1.43 55.7 1.1 1.2 3414.5 1.4% 1.4 3.3 0.0

B B. EMPLOYMENT INDEX 4 1 0 1 1.43% 1 6 48 0 0 0 1.43 68.6 1.1 1.2 5172.2 1.4% 1.4 3.3 0.0

C C. EDUCATION INDEX 5 1 0 1 1.43% 1 7 66 0 0 0 1.43 94.3 1.1 1.2 9778.8 1.4% 1.4 3.0 0.0

D D. HEALTH INDEX 3 1 0 1 1.43% 1 5 43 0 0 0 1.43 61.4 1.1 1.2 4150.8 1.4% 1.4 3.7 0.0

E E. ECOSYSTEM INDEX 6 1 0 1 1.43% 1 8 61 0 0 0 1.43 87.1 1.1 1.2 8353.3 1.4% 1.4 2.8 0.0

F F. PUBLIC SAFETY INDEX 3 1 0 1 1.43% 1 5 25 0 0 0 1.43 35.7 1.1 1.2 1403.1 1.4% 1.4 3.7 0.1

G G. SENSE OF COMMUNITY INDEX 7 2 0 5 1.43% 1 14 72 0 0 0 1.43 103.0 1.1 1.2 11660.8 1.4% 1.4 4.1 0.0

Sustainability: Strategic Implementation Assessment 
OptionsResistanceComplexity ExpertiseDynamics
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We are fortunate that The Finger Lakes New Knowledge Fusion Project7, a unique collaboration for 

economic impact, created its Technology, Food and Agricultural CAREER CARDS.  These describe 57 job 

categories, shown in Exhibit 7, covering high school through PhD opportunities and highlights wages, 

education requirements, and potential employers.  See Exhibit 8 for sample cards.  As a result of this 

UA/CG  project, creating youth awareness of these opportunities will be integrated into the garden-

based education program for the Rochester City School District. 

 

Exhibit 7 

Agriculture Jobs with Animals
Aquatic Biologist
Dairy Farmer
Entomologist
Fisheries Scientist 
Fishing Vessel Crew
Nutritionist
Horse Trainer
Veterinarian
Wildlife Biologist

Finger Lakes New Knowledge Fusion
Unique Collaboration for Economic Impact

Agriculture Jobs with Food 
Food and Beverage Servers
Food Packaging Technician
Food Science Technician
Food Scientist
Nutritionist

Agriculture Jobs with Plants & Trees
Agriculture Crop Farm Manager
Agronomist
Forester
Forest / Conservation Technician
Golf Course & Turf Management
Grounds Keeper / Landscaper
Horticulturist
Landscape Architect
Nutrient Management Specialist
Plant Geneticist
Plant Pathologist
Range Manger
Viticulturist
Vineyard Manager
Weed Scientist
Wood ScientistAgriculture Jobs with Machines & 

Buildings
Agriculture Engineer
Building Inspector
Electrical Engineering Technician
Farm Equipment Mechanic
Maintenance Technician
Mechanical Engineer
MEMS Engineer
Truck/Tractor Trailer Driver

Agriculture Jobs with People
Agricultural Journalist
Attorney
Science/ Agriculture Teacher

Agriculture Jobs with Money & Sales
Agriculture Economist
Agricultural Sales Representative
Certified Public Accountant

Agriculture Jobs in Applied Sciences
Agricultural Technician
Biological Technician
Chemical Engineer
Chemical Technician
Climatologist/Meteorologist
Environmental Science Technician
Geneticist
Materials Engineer
Molecular Biologist
Oceanographer/Hydrologist
Packaging Technician
Remote Sensing Specialist
Research Assistant Biochemist

 

 

 

 

 

 

 

                                                           
7
 2009 in cooperation with the Cornell Outreach and Education Program and funded by the National Science 

Foundation’s Partnerships for Innovation Program 
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Exhibit 8: Career Cards 
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Opportunity to Capitalize on Rochester’s Assets 

a. Unique natural resources of abundant water and superior quality agricultural land (top 5% in 

the world) in its proximate surrounding area (0-100 miles); 

b. Unique agriculture related imbedded knowledge, educational institutions, and available 

human capital; 

c. Available land, approximately 85 acres of available city land (out of the current 566 

previously shown in Table 1) for supplemental food and food education, which is expected 

to grow to 120 acres or more within ten years; and 

d. Home of two nationally recognized not-for-profits: Foodlink, a ten county food bank, and 

Rochester Roots, a K-12/community urban agriculture-based education organization. 

Opportunity to Build Community and Link Schools to Neighborhoods 

a. Urban agriculture and agriculture-based education can be a catalyzing agent for merging 

proximate schools, youth services and recreation centers, vacant land (public and private), 

etc. into critical masses of neighborhood engagement for community building.  Exhibit 9 

shows schools and recreation centers with a ¼ mile radius circle around them to indicate a 

comfortable walking distance.  From this Northeast Quadrant map it can be easily seen how 

converting existing city owned vacant land (blue) and privately owned vacant land (green) 

can easily connect these into becoming critical masses.  (See Appendix iv for a full set of 

quadrant maps).  
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Exhibit 9 
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Opportunity to Focus on Youth Wellbeing 

a. Also, as this feasibility study model was being completed, Rochester Roots (RR) and the 

Rochester City School District (RCSD) were involved in a similar modeling process to gain a 

deeper understanding of the educational opportunities related to urban agriculture.  In this 

case, the starting question is:  “If a ‘food system’ based learning center was available to 

students, their families, teachers, and the community, how would that impact RCSD youth 

wellbeing?”  This model builds on the opportunities to create “critical masses of community 

engagement for building neighborhoods,” which was an outcome of this UA/CG project and 

is discussed later.  This concept to support the development of our community’s youth and a 

stronger linkage between their schools, neighborhoods, and the City’s Department of 

Recreation and Youth Services (DRYS) potentially provides year-round engagement.  So far 

this process has identified four outcomes that show how urban agriculture can be 

supportive of youth wellbeing and their RCSD curriculum:  (1) Experiential Learning,  

(2) Academic Achievement, (3) Social Relationship Building, and (4) Decision-making for 

Wellbeing.  While this is still in development and subject to change, slides sharing some of 

the insights to date are shown below in Exhibits 10 and 11.   

Opportunity to Build America’s Future Workforce 

In 2006, the Proceedings of the National Academy of Sciences (PNAS) published a study that showed a 

strong correlation between early environments of youth and the capacity for human skill 

development and the implications for America’s future workforce economically, neurobiologically, and 

behaviorally.   

 

“A growing proportion of the U.S. workforce will have been raised in disadvantaged environments that 

are associated with relatively high proportions of individuals with diminished cognitive and social skills. A 

cross-disciplinary examination of research in economics, developmental psychology, and neurobiology 

reveals a striking convergence on a set of common principles that account for the potent effects of early 

environment on the capacity for human skill development. Central to these principles are the findings that 

early experiences have a uniquely powerful influence on the development of cognitive and social skills 

and on brain architecture and neurochemistry, that both skill development and brain maturation are 

hierarchical processes in which higher level functions depend on, and build on, lower level functions, and 

that the capacity for change in the foundations of human skill development and neural circuitry is highest 

earlier in life and decreases over time. These findings lead to the conclusion that the most efficient 

strategy for strengthening the future workforce, both economically and neurobiologically, and improving 

its quality of life is to invest in the environments of disadvantaged children during the early childhood 

years.”
8
 

 

This early experience shapes the foundation for adult productivity and lifetime competencies by 

influencing the building of the neural circuits that mediate cognitive, linguistic, emotional, and social 

capacities.   

                                                           
8 Knudsen EI, Heckman JJ, Cameron JL, Shonkoff JP 2006.  Economic, neurobiological, and behavioral perspectives on building America’s future 

workforce.  PNAS July 5, Vol.103, No. 27, 10155-10162. 
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Early enrichment brings later economic success through a multiplier process as skills beget skills, 

learning begets learning, and more adaptive circuitry is developed.  Cunha et al9  describe this human 

capital investment leverage as due to (1) self-productivity, development at one stage enhances 

development at subsequent stages, and (2) complementarity, outcomes of early developmental 

investment enhances the productivity of later investments.  They go on to say how supplementing 

family resources for young children addresses a fundamental source of inequality in American society.  

 

The eleven outcomes of urban agriculture and garden-based experiential learning programs, which were 

identified through the public influence modeling processes (City of Rochester’s Feasibility Study and 

Rochester City School District/Rochester Roots), create a more enriching environment for youth.  These 

align with the factors identified in the above studies that improve youth brain architecture and its 

capabilities for their lifetime economic, psychological and behavioral potential. The impacts on youth 

can be multiplied when these two programs are combined to focus on the interrelated development of 

neighborhoods and schools by creating the critical masses of community engagement discussed earlier 

in this report.  Therefore, it would be beneficial to city residents to promote environmentally enriching 

urban agriculture policies, zoning, and educational opportunities, which can significantly impact the 

quality of youth wellbeing and Rochester’s future workforce.   

  

                                                           
9 Cunha F, Heckman JJ, Lochner L, Masterov DV. 2005. Interpreting the Evidence on Life Cycle Skill Formation.  IZA Discussion Paper No. 1675. 
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Exhibit 10 
 
 

 



 

37 

 

Exhibit 11 

 

 
 

RR/RCSD/DRYS Program Outcomes1

Youth Wellbeing

Academic
Achievement

Engagement
Pattern Recognition
12 Month Learning
Science & Technology
Mathematics
English Language Arts
Social Studies
Art & Aesthetics

Social Relationship 
Building

Social Skills
Bonding
Collaborating
Family & Intergeneration
Peers & Mixed Groups
School & Neighborhood
Teachers & Mentors
Multicultural Traditions

Experiential
Learning

Life Experience
Enrichment
Perception of Patterns
Embodied Concepts
Civic Engagement
Urban Agriculture
Physical Activity
Business & Entrepreneurism

Decision-Making
For Wellbeing

Metacognition
Mental Models
Systems Thinking
Analysis & Sustainability
Uncertainty & Risk
Value Systems
Personal Responsibility
Nutrition & Health

Life Cycle Centered

Aligned with NYS Core Standards and Coordinated with Teachers

• Activities: Garden, cooking, and entrepreneur curricula mapped to discrete outcomes
• Vocabulary: Learn and experience definitions through observation of natural phenomenon
• Notebook: Develop habit of observation, analysis, self-reflection, and independence
• Inquiry: “Budding Scientists” – scientific processes, drawing evidence-based conclusions
• Literacy: Rich interdisciplinary experiences, authentic audiences, procedural writing

1. Part of an Urban Agriculture education collaboration between Rochester Roots, Rochester City School District, City of Rochester (Department of Recreation and Youth Services, Planning), 
and Cornell.  Funded by RCSD, Rochester Community Foundation, Canandaigua National Bank, and Marie C. and Joseph C. Wilson Foundation.

1 
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Opportunity for New Healthy Urban Food System Model 

a. A new integrated Healthy Urban Food System Model, including a CSA grocery, integrated 

with a new school and apprentice farmer education model that combines the potential for 

increased retail profits with availability of fresh healthy food and encouragement for 

multiple behavioral changes. 

Vision for Making Rochester More Livable  

a. A vision for every Rochesterian to be within walking distance of an outdoor garden within 

five years and a year-round indoor growing facility within ten years. 

Sustainability Issues 

This study also uncovered several significant sustainability issues, including:   

 

1. The most readily available quantitative measures of wellbeing were those directly relatable to 

economics – financial, employment, and education.  There is significantly more holistic 

investigation and modeling to be done for the other four areas – health, public safety, 

ecosystem, and community wellbeing – which is not surprising given that human wellbeing has 

historically been considered to be primarily associated with economic wellbeing.  Within the 

plan for the Upper Falls (see Section V:  Growing a Sustainable Community:  Opportunities and 

Recommendations) is the opportunity to begin developing this information and have it become 

part of an evidence-based assessment of progress.  

2. The farmer’s personal investment drives the financial ripple that results in the positive financial 

outcomes for the system.  The usually assumed multiplier effect of 2.2 is similar in this situation.  

3. During this study approximately $44 million of external grant monies became available, but 

Rochester lacked the ability to realistically compete for most of it due to the lack of a developed 

vision, necessary collaboration, lack of seed money, and no established holistic-system 

evidence-based assessment capability.  

4. The complexity of living systems and interrelationships between plants and human nutrition is 

beyond man’s ability to fully comprehend.  Sustainability initiatives today are beginning to 

recognize this and hence the incorporation of biomimicry as a source of solutions for innovation 

programs and product development.  Abundant examples of horrific unintended consequences 

as a result of scientific overconfidence have lead this shift back to including pre-twentieth 

century perspectives and objectives of science to learning from nature rather than controlling 

nature.  This perspective is also included in Rochester City School District’s Core Learning 

Standards for Elementary Science Curriculum, which states: “The central purpose of scientific 

inquiry is to develop explanations of natural phenomenon in a continuing, creative process.”  

 

The UA/CG project recognized that organic and conventional farmers have historically pursued 

very different approaches to dealing with this issue. Academic institutions such as Cornell 

University and Alfred State are beginning to pay some attention to organic agriculture as market 

trends, environmental constraints, and profitability reflect increasing mainstream viability.  The 
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organic farmer takes a natural ecosystem system view and therefore focuses on feeding the soil, 

which is the natural source of nutrition for a plant, and lets the complexity of the plant/human 

nutrition relationships primarily take care of themselves.  The conventional farmer tends to 

treat the soil as an externality and focuses on feeding the plant and intervening in the 

plant/human nutritional relationships.  The latter contributes to the reason that food nutrition 

has declined during the last several decades and contributes to why our soils are becoming 

increasingly depleted – a process that could take decades to rectify.  Both these systems are 

trying to become more sustainable and urban agriculture can play a role in this, which is 

discussed later in this report. 

5. The Rochester local food shed is responding to increasing economic incentives for biofuel 

feedstock production (Ex. Corn), and this is resulting in a recent two year shift of significant farm 

lands’ use away from food production and towards fuel production – risking our food shed 

becoming a fuel shed.  The combination of this phenomenon with development of other non-

food agricultural uses for farm land, is risking the ability of local sources from fulfilling 

Rochester’s future food security needs.  

6. We found surprisingly large gaps in the scientific understanding of the relationships between 

nutrition and the incidences of obesity and diabetes.  Since urban agriculture has an opportunity 

to play a significant role in this area, it is discussed in further detail within this report.  

7. One disturbing insight was the significant evidence that supported a strong inverse relationship 

between socioeconomic status and energy-dense diets, which are linked to obesity/diabetes.  As 

poverty in the U.S. continues to increase, this means that the intractability of rising obesity and 

diabetes rates can be expected to continue indefinitely.  While the expanded urban agriculture 

awareness and activities, new Healthy Urban Food System Model, and food shed working group, 

initiatives resulting from this study, have the potential to structurally reduce nutrient-dense diet 

cost, the sufficiency of their net cost reduction and scalability is unclear until after piloting. 

 

Conclusion 

Overall, the food system model that this feasibility study developed showed that urban agriculture can 

be a significant vehicle for driving economic development, improving health and youth education 

outcomes, and, in general, transforming the quality of Rochester’s neighborhoods and future.  

Specifically, this collaborative exercise identified seven high level outcomes.  Our historic sociopolitical 

focus on the economic relationships to wellbeing predominate the quantitative definition of these; 

however, there was sufficient qualitative input from stakeholder experience and expert knowledge to 

use this model in framing and justifying policy decisions and developing evidence-based assessment of 

their outcomes.    
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Section II:  Understanding Our Relationship With Food 

Overview 

We recognized early in the project, through the influence modeling and stakeholder discussions, that 

the UA/CG  study could serve Rochester better if it expanded its vision beyond the building of gardens to 

include the ability of those gardens to impact the broader community issue of food insecurity.  Lack of 

citizen access to affordable, healthy, and culturally appropriate food on a daily basis is a Rochester issue 

that impacts everyone indirectly and our most vulnerable citizens, our youth, directly.  Approximately 

27,000 youth are food insecure in July and August, when outside the school food support system.  A goal 

became to explore using UA/CG as a vehicle to support their health in three ways:   

 

(a) increased access to healthy and nutritious local food, 

(b) reduced occurrence of diseases caused by unhealthy diets, such as obesity induced diabetes, 

causing Rochester to have the highest level of amputations in NY State, and 

(c) greater resiliency to prevent future disease.   

 

The expanded scope required developing a deeper understanding of our relationship with food as life 

support.  This resulted in increasing delivered nutrition as a logical goal and using nutrient density 

(nutrition content/calories consumed) as an encompassing system-level outcome metric to use in 

differentiating between better or worse outcomes associated with different options (policy, technology, 

zoning, etc.).  The systems impacting delivered nutrition include:   

 

(1) plant systems:  varieties, growing systems and their ecosystems,  

(2) human systems:  physical, mental, and spiritual,  

(3) manmade systems:   interventions to naturally occurring food production systems and, 

(4) processing systems and delivery systems.   

 

These systems interact with each other in very complex ways and involve cause-and-effect relationships 

and feedback loops, many of which are not recognized or well understood.  Representing and assessing 

the behavior and net impact of complex systems with a single outcome metric (i.e., nutrient density) is a 

form of reductionist science.  This approach can be a useful starting point, but is of only limited use 

because it can be misleading, especially in the case of multiple complex systems interacting with each 

other.   

 

A further complication was that all project participants and stakeholders brought differing perspectives, 

many biased, of a piece of the solution for best delivering nutrition.  In general, we found a number of 

conflicting positions, misinformation, and ignorance among experts and lay people alike. These positions 

limited the ability to address the complexity and interrelatedness of the issues, as seen in the sometimes 

contentious nature of the subject.  In addition, we noted a lack of interactional expertise between low 
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volume organic farmers and high volume conventional farmers and scientists, which makes the co-

production of ‘expert knowledge’ challenging, as described by Michael Carolan (2006)10.   

 

We were fortunate to have five universities and a community college involved.  Collectively, these 

represented expertise in commercial and organic agriculture, food system economic development 

opportunities, agriculture marketing, and medical research and practice. 

 

Our conclusion - there is no single best solution or silver bullet. 

 

To begin to move towards a deeper understanding and guidance for community action relative to urban 

agriculture, we defined and investigated four general categories of influences on food’s relationship 

with sustaining human life:  Impact of Food Choices, Factors Influencing Food Choices, Availability of 

Healthy Food, and Nutrition Content of Food.   While these interact and overlap each other, they offer a 

logical way to address and discuss the issues.  

Impact of Food Choices 

Nutritional Relationship to Obesity/Diabetes 

Obesity is linked to the most prevalent and costly medical problems in our country, including Type 2 

diabetes, hypertension, coronary artery disease, and many forms of cancer (reviewed in Catenacci at al 

2009).”11  See Appendix v for more detail.  We had assumed that nutrition had a direct and measureable 

impact on obesity and were surprised to find out that the relationship was not all that clear or proven.  

The issue is not that diet doesn’t relate to obesity, everyone is agreed that it does; the issue is what in 

the diet is causing it.  The one relationship that everyone is agreed on is that obesity is primarily an 

energy imbalance between energy consumed and energy used.  Therefore, the research focus has been 

on energy density of food, and most importantly of the overall diet, rather than nutrition density.  

Nutrition does relate to metabolism, but credible studies of the direct connection of nutrition to actual 

weight changes have not been done.   

 

Recognizing this information gap, we asked Yulia Dzhashiashvili, a fourth year medical student, 

Department of Community Preventive Medicine University of Rochester School of Medicine & Dentistry, 

to begin to study the relationships between nutrition, economics, obesity and diabetes.  This began by 

diagramming youth/adolescent and adult obesity and diabetes influence relationships, which are slightly 

different for each, and the potential impact of the proposed urban agriculture education, outreach, and 

integrated CSA grocery models.  These are shown in Exhibits 12 and 13.   

                                                           
10

 Carolan, Michael S. 2006. Sustainable Agriculture, Science and the Co-production of ‘Expert Knowledge: The 

Value of Interactional Expertise.  Local Environment Vol.11, No. 4, 421,431, August. 
11

 Catenacci, et al. 2009 
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Exhibit 12 

 Influence relationships for obesity/diabetes in children & adolescents

 
 

Childhood and adolescent obesity 

Comorbidities 
Increased risk of premature death as an adult 

 
Type 2 diabetes mellitus 
 
Fatty liver disease 
Abnormalities in growth and puberty 
Hyperandrogenism 
Hypertension 
Dyslipidemia 
Obstructive sleep apnea 
Orthopedic (increased prevalence of fractures, 
musculoskeletal pain) 
Neurologic (idiopathic cranial hypertension) 
Dermatologic (furunculosis) 
Psychosocial (alienation, distorted peer relationships, 
poor self-esteem, distorted body image, anxiety, 
depression) 
 

 
 

Etiology & Risk factors 
Ethnicity (American Indian, non-Hispanic black, Mexican-American) 
Genetic factors (having an obese parent) 
Low-income family 
Environmental factors (sedentary lifestyle, caloric intake greater than needs) 
Television viewing 
The use of electronic games 
Shortened sleep duration 
Medications (psychoactive drugs, anti-epileptic drugs, glucocorticoids) 
Genetic syndromes  
Endocrine disease  
Metabolic programming (metabolic and nutritional influences during critical 
periods of development, ie infancy and early childhood 
Maternal nutrition during gestation 

 

Prevention 
Promote availability of affordable healthy food and beverages  
Support healthy food and beverage choices (9 servings of fruit and 
vegetables per day, limit consumption of sugar-sweetened beverages) 
Eat breakfast daily 
Eat meals together as a family 
Decrease eating out in restaurants, especially fast food restaurants 
Follow USDA recommendations on portion sizes instead of packaging 
portion sizes 
Encourage physical activity or limit sedentary activity (total daily screen 
time limited to 2 hr/day) 
Create safe communities that support physical activity 
Control of maternal weight before conception and maternal weight gain 
during pregnancy 
Encourage breastfeeding 

Risk factors 
Genetic susceptibility (family history of diabetes) 
Ethnicity (Native American, African American, Hispanic,  
Asian American, and Pacific Islander) 
Female gender 
 

Comorbidities and long-term complications 
Hypertension 
Dyslipidemia 
Fatty liver disease 
Microvascular disease (nephropathy, retinopathy, and 
neuropathy) 
Macrovascular disease (coronary artery, peripheral, and cerebral 
vascular disease) 
 

Treatment 
Weight loss via diet and exercise 
Medical therapy 
Bariatric surgery for severe obesity 

Treatment 
Weight loss and maintenance of healthy weight (via structural 
physical activity, healthy eating and avoidance of sugar-containing 
beverages) 
Medical therapy (metformin, insulin) 

Rochester Roots – RCSD Education and community outreach 
Garden education 
Food preparation education 
Nutrition education 
Family nutrition assessment 
Urban soil assessment 

New Urban Grocery Model 
Culturally appropriate healthy market baskets 
(primary source of meal ingredients and meals) 
Locally grown produce 
Affordable 
Flexible payment options 
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Obesity 

Comorbidities 
Significant increase in mortality 

 
Type 2 diabetes mellitus 
 
Hypertension 
Dyslipidemia 
Heart disease 
Stroke 
Sleep apnea 
Cancer 
Gout 
 

 

 
 

Etiology & Risk factors 
Sedentary lifestyle 
Sleep deprivation 
Cessation of smoking (mediated at least in part by nicotine withdrawal) 
Diet high in fat 
Dietary habits (over-eating, night-eating syndrome, binge-eating disorder) 
Ethnicity (American Indian, non-Hispanic black, Mexican-American) 
Drugs (anti-psychotics, anti-depressants, diabetic drugs) 
Neuroendocrine disorders 
Psychologic factors (depression) 
Genetic and congenital disorders 
Viral agents (adenovirus infections) 
Low socioeconomic status 
Environmental factors (lack of access to full-service grocery stores, increasing 
cost of healthy foods, the lower cost of unhealthy foods, lack of access to safe 
places to exercise) 
Pre-existing medical conditions (osteoarthritis, cholelithiasis, impaired quality 
of life) 
 
 

 

Prevention 
Promote availability of affordable healthy food and beverages  
Support healthy food and beverage choices  
Create safe communities that support physical activity 
 

Etiology & Risk factors 
Older age (>45 y.o.) 
Genetic susceptibility (family history of diabetes) 
Ethnicity (Native American, African American, Hispanic, Asian 
American, and Pacific Islander) 
Impaired fasting glucose 
Impaired glucose tolerance 
Prior history of gestational diabetes 
Smoking 
Physical inactivity 
Drugs (thiazide diuretics, anti-psychotics) 
Pre-existing medical conditions (polycystic ovary syndrome) 
 

 

Comorbidities and long-term complications 
Hypertension 
Dyslipidemia 
Fatty liver disease 
Microvascular disease (nephropathy, retinopathy, and 
neuropathy) 
Macrovascular disease (coronary artery, peripheral, and cerebral 
vascular disease) 
Complications of pregnancy 
 

 

Treatment 
Behavior modification 
Dietary therapy 
Exercise 
Medical therapy 
Liposuction 
Bariatric surgery  

Treatment 

Medical therapy  
Smoking cessation 

Blood pressure control 

Control of blood lipids 

Preventative care for eyes, feet, and kidneys 

Rochester Roots – RCSD Education and community outreach 
Garden education 
Food preparation education 
Nutrition education 
Family nutrition assessment 
Urban soil assessment 

New Urban Grocery Model 
Culturally appropriate healthy market baskets 
(primary source of meal ingredients and meals) 
Locally grown produce 
Affordable 
Flexible payment options 

Prevention 
Weight loss through regular physical activity and a diet low in 
fat and calories 
Pharmacologic therapy (metformin) 
Lifestyle intervention (individual counseling and motivational 
support) 

 

Exhibit 13 

Influence relationships for obesity/diabetes in adults 
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Next, four extensive literature reviews, of approximately 65 peer reviewed articles, were done to try to 

understand four different relationships and how urban agriculture might beneficially influence them:  

(1) nutrition and obesity, (2) nutrition and prevention of type 2 diabetes, (3) economics and obesity, and 

(4) economics and type 2 diabetes.   

 

The following is a brief summary of some of our findings, with the more extensive reviews available in 

Appendix v: 

1. High dietary non-starch polysaccharide (NSP)/fiber intake helps protect against weight gain 

(reviewed in Swinburn et al 2004). 

2. One of the largest school-based studies (CATCH) (5000 children, 56 intervention schools and 40 

control schools over 3 school years) showed that while interventions significantly decreased fat 

in the school lunches and increased vigorous activity, no differences in body size were seen 

between the intervention and control schools) (Luepker RV et al 1996).12  Potentially greater 

effectiveness can be achieved by integrating school programs into community programs and 

by focusing on broader environmental and community changes (reviewed in Swinburn et al 

2004).13  “There is growing evidence that community-based multi-setting, multi-strategy 

interventions can reduce childhood obesity in older children, and there are calls for these types 

of interventions in younger age groups (reviewed in De Silva-Sanigorski et al 2010).”14 

3. Studies suggest behavior related to obesity can be influenced by reducing prices  or increasing 

availability of healthy, low-fat food choices, independent of or in conjunction with educational 

approaches (reviewed in Lemmens et al 2008)15  

4. Increases in energy density diets are correlated with increased weight gain.16  Unfortunately, 

there is an inverse relation between energy density of food and energy cost of food that 

results in influencing lower income people toward more obesity inducing diets (Drenowski and 

Specter 2004).  There is growing evidence that energy density is positively associated with 

energy intake and body weight (reviewed in Hartline-Grafton et al 2009).17  

5. “Several clinical trials have shown that reducing energy density of the diet by the addition of 

water-rich foods such as fruits and vegetables was associated with substantial weight loss 

even when patients were not told to restrict calories (reviewed in Rolls 2009).”18  

6. Type and source of carbohydrates may be more important than quantity with regards to 

protection against type 2 diabetes (reviewed in Steyn et al 2004). 

                                                           
12

 Luepker RV, Perry CL, McKinlay SM, Nader PR, Parcel GS, Stone EJ, Webber LS, Elder JP, Feldman HA, Johnson CC, 

et al. (1996).  Outcomes of a field trial to improve children's dietary patterns and physical activity. The Child and 

Adolescent Trial for Cardiovascular Health. CATCH collaborative group. JAMA 275(10):768-76. 
13

 Swinburn, Caterson et al. 2004 
14

 De Silva-Sanigorski, Bell et al. 2010 
15

 Lemmens, Oenema et al. 2008 
16

 Maira Bes-Rastrollo et al. 2008 
17

 Hartline-Grafton HL, Rose D, Johnson CC, Rice JC, Webber LS. (2009). Energy density of foods, but not beverages, 

is positively associated with body mass index in adult women.  Eur J Clin Nutr. 63(12):1411-8. 
18

 Rolls 2009 

http://www.ncbi.nlm.nih.gov.ezpminer.urmc.rochester.edu/pubmed/8598593
http://www.ncbi.nlm.nih.gov.ezpminer.urmc.rochester.edu/pubmed/8598593
http://www.ncbi.nlm.nih.gov.ezpminer.urmc.rochester.edu/pubmed/19707221
http://www.ncbi.nlm.nih.gov.ezpminer.urmc.rochester.edu/pubmed/19707221
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7. “As yet no firm conclusions have been made as to whether increasing intake of fruit and 

vegetables can decrease the risk of type 2 diabetes itself, given the abundance of conflicting 

evidence within the literature…the data do suggest a trend towards a benefit of consuming 

greater quantities…” Increasing intake of green leafy vegetables is significantly associated with a 

reduced incidence of type 2 diabetes...“results support the evidence that ‘foods’ rather than 

isolated components such as antioxidants are beneficial for health” (reviewed in Carter et al 

2010).19 

 

Factors Influencing Food Choices 

There are potentially several significant factors affecting food choices, some of which are listed below.   

Organoleptic Attraction is the attractiveness of food due any sensory properties – odor, look, 

feel, and taste – and is something that commercial food suppliers have learned to manipulate to 

stimulate sales.   

Comments: In general, vine-ripened, fresh, nutritious, local food will be more attractive 

versus nutrient depleted and over processed food.  Alice Waters showed this through 

the changes she made to the Berkeley, California school system proving that children 

much preferred fresh food. 

 

Genetic Predisposition can mean that there are foods that are hard to digest, due to such 

factors as enzymes, lactose and gluten intolerance.  For example, many cultures find dairy 

products are not only difficult to digest, but can actually lead to an increase in obesity due to 

other interactions with their metabolism.   

Comments:  A good general solution is to emphasize a culturally appropriate diet and as 

such the UA/CG  study identified twelve culturally oriented diets based on the ethnic 

makeup of the community. 

   

Stress Induced Food Consumption is a situation that many individuals find themselves in 

regardless of socioeconomic status.  Stress can cause the body to release cortisol, which results 

in shifting food desires away from healthy food and toward survival instincts craving fat, 

carbohydrates, and sugar;  the main ingredients in fast food diets. 

Comments:   Stress can be the result of behavioral choices or socioeconomic situations.  

The former can be dealt with on an individual basis, but the latter for many individuals is 

solvable by themselves. 

 

Medicinal Purposes. Throughout recorded history indigenous populations, ethnic 

communities, and the general public have used food plants for medicinal purposes. The general 

efficacy of this approach is indirectly verified by the pharmaceutical industry, holistic 

practitioners, and alternative medicine practitioner’s reliance on plant species for much of their 

drugs.   

                                                           
19

 Carter,P et al. 2010 
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Comments:  Determining the efficacy of specific medicinal plants and their contents we 

leave to the doctors, pharmaceuticals, health food industry, and individuals.  However, 

for those individuals that have immigrated from a different climate, finding sources of 

traditional medicinal food products may be difficult or impossible; thereby, requiring 

that they grow it themselves.  Artificial environments such as indoor greenhouses 

and/or technologies such as hydroponics and aeroponics can mimic these unique 

climates. Health food stores, alternative health practitioners, and ethnic stores can also 

provide a good source of these products. 

 

Belief Driven.  Personal motivations also determine food choices, independent of any specific 

biological reason and are also a large determinant of food selection for some individuals. This is 

not something we specifically addressed. 

Comments:  UA/CG can address this in general. 

 

Habit Driven, established early in life at home and in the school. 

 Comments:  Family eating experience is a significant driver of future eating choices.   

 

Cultural Origins are a factor for many, and a biological necessity for some.   

Comments:  We will speak to this specifically in the Diets and Growing Models Section. 

 

Knowledge of Food Sources and Nutrition Content: Despite the food industry having spent 

significant sums of money to disclose food sourcing and nutrition content there are still several 

factors weakening the food selection process.  There is a significant (a) lack of knowledge about 

food on the part of consumers, (b) disagreement on what nutrients to measure (c) cost 

effectiveness issue with testing and full disclosure of information, (d) number of vested interests 

that lead to biases and (e) chemical additives, which even experts cannot know all the human 

health impacts of.  All of which undermines trust in the food system.   

Comments:  UA/CG is moving a step toward increasing education, as is the Rochester 

Roots garden-based education program working with the school system.  Another 

potential change agent is the youth who can be trained to bring knowledge to their 

family and community.  

 

Therapeutic Purposes.  Our influence modeling even captured some participants’ experience 

of tending gardens as resulting in positive mental health impacts and improved relationship in 

education, job performance, and income levels. 

Comments:  This also included both a leader dealing with veterans suffering from post 

traumatic stress disorder (PTSD) and an organization supporting refugees from war torn 

countries.  See Exhibit 14.
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Example: One Influence Link for UA/CG – Mental Health – Job Relationship

 

Exhibit 14 
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Energy density:  Energy-dense diets, which are tied to obesity and discussed in a previous 

section, are less costly per unit of energy than nutrient-dense diets, which helps explain why 

individuals of limited income gravitate to these.  Our peer reviewed literature search found 

some interesting evidence and logic:  “The rates of obesity and type 2 diabetes in the United 

States and other industrialized countries follow a socioeconomic gradient, with highest rates 

observed among minorities and the poor.”20 “In economic terms, all individuals are bounded by 

two constraints when it comes to food consumption.  The first one is the need to secure a daily 

energy requirement of 2,000-2,500 kcal.  The second is a budget of price constraint.  Given 

those two constraints, each person’s food choices are designed to maximize the so-called 

“utility,” that is direct benefits associated with food consumption…In the general population, 

consumers select foods on the basis of taste, cost, convenience, health, and variety.  However, 

among low-income households and the unemployed, it is taste and cost that are the key 

determinants of food choice.  Low-income families attempting to maintain food costs at a fixed 

percentage of diminishing income will be driven in the direction of energy-dense foods and a 

higher proportion of foods containing grains, added sugars, and added fats.” 21 “Continuing to 

recommend costly diets to low-income families as a public health measure can only generate 

frustration and culpability among the poor and less-well educated.  Obesity in America is, to a 

large extent, an economic issue.”22  Drewnowski appears to be a credible source and if his 

conclusions are correct as a significant explanation for rising obesity, despite the many programs 

and monies being spent on combating it, then urban agriculture is potentially one of the only 

viable ways for those in poverty to get out of the obesity dilemma.  Furthermore, linking this 

solution to “critical masses of community engagement”, which is one of our recommendations 

and includes schools, is a way to build support and communities at the same time.  See 

literature review in Appendix v for further background.   

 

Satiety:  The ability of food to satisfy hunger.  Lower glycemic index (GI) diets produce greater 

satiety (reviewed in Swinburn et al 2004). (Glycemic index is a measure of the effects of 

carbohydrates on blood sugar levels).   

Comments:  Energy-dilute foods tend to be the most satiating but less palatable, 

whereas energy-dense foods are palatable but not satiating (reviewed in Drewnowski et 

al 2004).23 

 

Hormones:  Certain foods and food additives stimulate the release of hormones that increase 

the drive to eat.   

 

                                                           
20

 Drewnowski, A. and N. Darmon (2005). "The economics of obesity: dietary energy density and energy cost." Am J 

Clin Nutr 82(1 Suppl): 265S-273S. 
21

 Drewnowski, A. and N. Darmon (2005). "Food choices and diet costs: an economic analysis." J Nutr 135(4): 900-4. 
22

 Drewnowski, A. (2004). "Obesity and the food environment: dietary energy density and diet costs." Am J Prev 

Med 27(3 Suppl): 154-62. 
23

 Drewnowski, Almiron-Roig et al. 2004 
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Factors Influencing Availability of Healthy Food 

Healthy food availability for an individual is generally driven by four factors – cost, distribution system, 

preparation time, and location.   

Cost of healthy food is relatively higher due to (a) disproportionally less government subsidies for 

healthy food, (b) the greater labor content and cost associated with growing healthy food, and (c) 

the externalized (unrecognized) costs of commercial practices that are not fully recognized (soil 

depletion, environmental degradation, farmland loss, soil toxicity due to pesticides and chemical 

fertilizers, air and water pollutants, etc…). 

Comments:  Individuals, assuming they have time, resources and available land can grow 

a significant amount of food on a supplemental basis. 

 

Distribution system is driven primarily by economics and the U.S. transportation system (national 

orientation favoring consolidated processing points) resulting in the bulk of regional produce being 

shipped to processing centers for National markets and large supermarket chains verses being 

distributed locally. Smaller bodegas and corner stores can’t compete with the purchasing power of 

large chains that purchase in bulk and qualify for reduced pricing. This becomes especially evident in 

low-volume, low-income markets where traditional corner stores have limited shelf space and need 

to charge a higher price for fresh, healthy food, if available at all.  

Comments:  Same as for (a). 

 

Preparation time generally takes longer to prepare fresh healthy meals. For those families 

working multiple jobs and single parents without daycare or extended family support – time that is 

not always available. 

Comments:   Educational workshops in food preparation can help increase a family’s 

motivation, but if time is not available then increased access to healthy fast food needs 

to become a goal.  Our research uncovered Belo Horizonte, a town in Brazil that has 

established four large community restaurants serving up to 20,000 meals per day.  A 

healthy buffet option consisting of rice, beans, and greens provides families with 

culturally appropriate meals for only $1.20. This is equivalent to approximately twice as 

expensive as the unhealthy fast food alternative, which in the U.S. would equate to 

about $2.00 (considering a $1.00 fast food hamburger equivalent).  Our 

recommendation includes considering both a low cost restaurant option and nutritious 

fast food trucks. 

 

Location Driven occurs when no healthy options are available, which is sometimes referred to as a  

food desert.  We found that the latter has no formal definition so we created our own: 

 Low income areas with significant poverty 

 No major grocery within ¼ mile 

 Lack of convenient public transportation to major grocery store within ¼ mile of individual 

poverty household habitation 
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We then mapped food retail locations in the city by store type and overlaid on this their relationship 

to availability of public transportation.  However, the latter can be misleading as carrying capacity 

without a car is reduced, and therefore family shopping without a car generally requires more 

frequent trips, which can significantly add to cost in time.  See Appendix iv for food desert, retail 

locations, and transportation maps.    

Comments: Input was received through parents and teachers24 of Rochester City School 

District that indicated the availability of healthy food in the cafeteria needed further 

improvement and that what was served was being thrown out.  Foodlink is addressing 

this through their Kids Café meals being offered at schools, recreation centers and 

summer meals program.  Healthi Kids is addressing this through their work with 

Aramark. 

Factors Influencing Nutrition Content of Food  

The factors affecting nutrition content in food can be the subject of much contention and 

misinformation – starting with the definition of nutrition itself.  The arguments tend to fall into several 

categories including (a) identifying relevant measures and appropriate amount of nutrition needed to 

support human life (b) understanding how the food chain impacts accessible nutrition per calorie eaten, 

and (c) what causes nutrition to degrade post-harvest.    

 

Relevant Measures of Nutrition 

1. Definition:  Nutrition is the provision to cells and organisms of the materials 

necessary to support life. 

2. Identification of nutrients necessary for life:  six major classes of nutrients:  

carbohydrates, fats, minerals, protein, vitamins, and water.  In addition are 

micronutrients, which include antioxidants and phytochemicals.  Some can be 

stored and others are required to be supplied continuously.  In general, as science 

progresses with greater analytical tools and more understanding of the body 

systems the definition of what is needed changes.   

3. Nutrient form can be important as naturally occurring nutrients embedded in a 

complex matrix are frequently more accessible than pure molecules, which may 

require complementary food to supply the matrix necessary for absorption by the 

body. 

 

Food Chain Impacts 

1. Seed variety:  can have varying levels of nutrition based on breeding history.  

Heirloom varieties tend to have more nutrition.  Whereas, those that have been 

bred for particular traits sacrifice other attributes in the process.  The selection of 
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varieties for high yield focus on volume, consistency (size, color, shape) for 

compatibility with production equipment, and shipability. 

2. Soil type:  soil needs to be appropriate for plant type and quality is critical for 

producing high nutrient food. Soils that have been treated continuously with 

chemicals are of lower quality than soils to which compost and other organic matter 

have been added. 

3. Soil location:  In ground versus raised beds have more ability to support plant 

growth.  In part because they permit greater access to microzomes.  

4. Light source is important in that artificial light without a full spectrum does not 

support parts of the plant nutrient growth. 

5. Plant stress can work both ways relative to nutrients.  In some cases it actually 

increases certain nutrient production such as antioxidants. 

6. Soil toxicity is variable in its effect on the part of the plant eaten.  In general 

European standards are more stringent than the U.S.  For example lead in some 

places is limited to 40 ppm versus the U.S. standard of 400ppm. 

 

Nutrition Degradation 

1. Nutrient degradation is caused by heat, light and oxygen.25 

2. Freshness:  days between harvest and consumption reduces plant nutrient content.  

Freshly harvested home grown produce has more nutrition than produce that has 

traveled thousands of miles.26 

3. With or without skins can impact amount of nutrients consumed. 

4. Processing temperature can be one of the most severe degraders of nutrition.  

5. Food combinations eaten can have a significant impact on nutrition consumed. 

 

Conclusion  

One surprising outcome from our modeling and research was the recognition of the high level of 

unknowns and uncertainty that prevent definitively defining the relationship between food and human 

health, and this restricts our ability to quantify the potential of urban agriculture and community 

gardening to impact health and issues such as obesity and diabetes.   The negative impacts of energy-

dense diets have been well established and appears to provide some important guidance; however, due 

to system complexity, we lack the validated science needed relative to nutrition and its impact on health 

at the micro levels.  It is basically impossible to engineer the perfect healthy diet, especially for the 

average consumer.  Therefore, what is most useful is to follow some general commonsense guidelines, 

                                                           
25

 Cornell, November 18, 2009: 

www.extension.org/pages/How_Long_Do_Fruits_and_Vegitables_Retain_Their_Nutrients 
26

 Cornell, November 18, 2009: www.extension.org/pages/Benefits_ of _Growing_ Your_ Own_ Fruits_ and_ 
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which in a way is refreshing.  We found the best source for this information to be Public Health schools 

versus pure medical or agricultural universities and suggest the five simple guidelines suggested by the 

Department of Nutrition at Harvard School of Public Health.  Their basic guidelines are as follows: 

 

“1. Start with exercise. A healthy diet is built on a base of regular exercise, which keeps calories in 

balance and weight in check. Read five quick tips for staying active and getting to your healthy weight, 

and a dozen ideas for fitting exercise into your life. 

2. Focus on food, not grams. The Healthy Eating Pyramid doesn’t worry about specific servings or grams 

of food, so neither should you. It’s a simple, general guide to how you should eat when you eat. 

3. Go with plants. Eating a plant-based diet is healthiest.  Choose plenty of vegetables, fruits, whole 

grains, and healthy fats, like olive and canola oil. Check out these delicious healthy recipes that bring the 

Healthy Eating Pyramid into your kitchen. 

4. Cut way back on American staples. Red meat, refined grains, potatoes, sugary drinks, and salty 

snacks are part of American culture, but they’re also really unhealthy. Go for a plant-based diet rich in 

non-starchy vegetables, fruits, and whole grains. And if you eat meat, fish and poultry are the best 

choices. 

5. Take a multivitamin, and maybe have a drink. Taking a multivitamin can be a good nutrition 

insurance policy. Moderate drinking for many people can have real health benefits, but it's not for 

everyone. Those who don’t drink shouldn’t feel that they need to start. Read about balancing alcohol's 

risks and benefits. 

 

Use a food pyramid that’s actually based on the latest and best science. 

Download the Healthy Eating Pyramid handout (PDF). 

We can’t look at a pyramid these days without thinking of food and healthy eating. There was the U.S. 

government’s Food Guide Pyramid, followed by its replacement, My Pyramid, which was basically the 

same thing, just pitched on its side. The problem was that these efforts, while generally well 

intentioned, have been quite flawed at actually showing people what makes up a healthy 

diet. Why? Their recommendations have often been based on out-of-date science and influenced by 

people with business interests in their messages.  But, there’s a better alternative: the Healthy Eating 

Pyramid, built by the faculty in the Department of Nutrition at the Harvard School of Public Health. 

Read more about how to follow the Healthy Eating Pyramid.  

Based on the latest science, and unaffected by businesses and organizations with a stake in its 

messages, the Healthy Eating Pyramid is a simple, trustworthy guide to choosing a healthy diet. Its 

foundation is daily exercise and weight control, since these two related elements strongly influence your 

chances of staying healthy. The Healthy Eating Pyramid builds from there, showing that you should eat 

more foods from the bottom part of the pyramid (vegetables, whole grains) and less from the top (red 

meat, refined grains, sugary drinks, and salt).  

 

Download a larger image of the Healthy Eating Pyramid: 

 PDF (Adobe Acrobat reader required) 

 JPEG (low resolution, 220 KB) 

http://www.hsph.harvard.edu/nutritionsource/staying-active/index.html
http://www.hsph.harvard.edu/nutritionsource/staying-active/index.html
http://www.hsph.harvard.edu/nutritionsource/healthy-weight/index.html
http://www.hsph.harvard.edu/nutritionsource/staying-active/index.html
http://www.hsph.harvard.edu/nutritionsource/healthy-weight/index.html
http://www.hsph.harvard.edu/nutritionsource/staying-active/staying-active-full-story/index.html#bottom-line
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/pyramid-full-story/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/vegetables-and-fruits/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/health-gains-from-whole-grains/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/health-gains-from-whole-grains/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/fats-and-cholesterol/index.html
http://www.hsph.harvard.edu/nutritionsource/recipes/home-cooking/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/protein/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/carbohydrates/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/carbohydrates/index.html
http://www.hsph.harvard.edu/nutritionsource/healthy-drinks/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/vegetables-and-fruits/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/vegetables-and-fruits/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/health-gains-from-whole-grains/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/fish/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/vitamins/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/alcohol/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/vitamins/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/alcohol/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/alcohol-full-story/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/alcohol-full-story/index.html
http://www.hsph.harvard.edu/nutritionsource/files/Healthy-Eating-Pyramid-handout.pdf
http://www.hsph.harvard.edu/nutritionsource/files/Healthy-Eating-Pyramid-handout.pdf
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/pyramid-full-story/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/pyramid-full-story/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/pyramid-full-story/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/pyramid-full-story/index.html
http://www.hsph.harvard.edu/nutritionsource/staying-active/index.html
http://www.hsph.harvard.edu/nutritionsource/healthy-weight/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/vegetables-and-fruits/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/health-gains-from-whole-grains/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/protein/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/protein/index.html
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/carbohydrates/index.html
http://www.hsph.harvard.edu/nutritionsource/healthy-drinks/index.html
http://www.hsph.harvard.edu/nutritionsource/salt/index.html
http://www.hsph.harvard.edu/nutritionsource/files/Healthy-Eating-Pyramid-handout.pdf
http://www.hsph.harvard.edu/nutritionsource/files/Healthy-Eating-Pyramid-handout.pdf
http://www.hsph.harvard.edu/nutritionsource/images/HealthyEatingPyramid-LowRes.jpg
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 TIFF (high resolution, 28.3 MB)”27 

 

Nutrition information source 

For a comprehensive listing of nutrition topics The Nutrition Source website, from the Department of 

Nutrition at Harvard School of Public Health appears to offer the most comprehensive information 

source. The Nutrition Source, Nutrition A to Z. 

  

                                                           
27

 Copyright © 2008. For more information about The Healthy Eating Pyramid, please see The Nutrition Source, 

Department of Nutrition, Harvard School of Public Health, http://www.thenutritionsource.org, and Eat, Drink, and 

Be Healthy, by Walter C. Willett, M.D. and Patrick J. Skerrett (2005), Free Press/Simon & Schuster Inc.  

http://www.hsph.harvard.edu/nutritionsource/images/HealthyEatingPyramid-HighRes.tif
http://www.hsph.harvard.edu/nutritionsource
http://www.thenutritionsource.org/
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Section III:  Summarizing Food Production Knowledge 
 

“When one tugs at a single thing in nature, he finds it attached to the rest of the world.” 

- John Muir  

  

Overview 

Eating a well-balanced diet that is rich in nutrients and vitality is essential to our physical and mental 

health.  Yet there is convincing evidence that some fruits and vegetables available in the U.S. today 

contain significantly lower levels of vitamins, minerals, and other elements than they did in the recent 

past.  Dr. Donald Davis, research associate at the Biochemical Institute at the University of Texas, Austin 

has done research on this topic and found an overall decline in nutrients in a variety of vegetables.   

Davis claims the average vegetable found in today's marketplace is lower in six nutrients (protein, 

calcium, phosphorous, iron, riboflavin and ascorbic acid).  Declines in the medians between those 

harvested in 1950 and 1999 range from 6% for protein to 38% for riboflavin.  He suggests these are most 

easily explained by changes in cultivated varieties, in which there may be trade-offs between yield and 

nutrient content.28  Steve Reiners, Associate Professor Horticultural Sciences NYS Agricultural 

Experiment Station, acknowledges that “Commercial growers have focused on characteristics of high 

yield, harvest time, uniform set, shape, color, size, and disease resistance, but not taste or nutrition, 

resulting in less nutrient-dense produce.”    

 

The popular press has been addressing issues with our food system for years, including highlighting the 

residual toxins in food and our environment from herbicides, pesticides, and other agricultural activities.  

These are the consequence of the remarkable increases in per acre crop yields brought about over a 

half-century through advances in plant breeding, the intensity of fertilizer and pesticide use, and 

irrigation.  However, the underlying technical reasons and societal directives that have created this 

situation are not that clear or black or white.  Has the U.S.’s goal of “feeding the world” and the 

associated “growth and profit” goals and yield increases needed to enable that, been naïve relative to 

sustainability?  Is this combination a significant driver causing our farm soils to become depleted of 

essential nutrients over the years, and, if so, are they to blame for the decline in food nutrients?  Has 

some nutrition been bred out of our seed stock?  These are just some of many questions we sought to 

have answered as we researched the ability of urban soils to grow nutrient-dense food crops while 

putting part of the “business” of growing food back in the hands of the people. 

 

As consumers we all have had the experience of entering the produce department of a supermarket, 

enticed by a blemish-free, perfectly shaped red tomato only to get it home and realize upon first bite 

that it lacks ripeness, flavor, and fragrance.  To find out that our produce also lacks nutrition is alarming. 

Tomatoes are one example of a fruit that is harvested prior to ripening, bred to be solid enough to 

                                                           
28

 Davis, D., Epp, M.D., and H.D. Riordan. 2004. Changes in USDA Food Composition Data for 43 Garden Crops, 
1950 to 1999, Journal of the American College of Nutrition, Vol. 23(6): 669-682. 
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bounce from coast to coast without being damaged, and endure an exhausting 1,500 mile journey 

before ending up on our plate.  If we cook that tomato into sauce additional nutrients are lost and to 

further the injury, if that tomato has been grown in a hydroponic system it will also be deprived of its 

reproductive right to produce viable seed; if it has been Genetically Modified the seed cannot be saved 

for contractual reasons. 

  

In response to the deterioration of our food supply, citizens from all walks of life have been energized to 

reintroduce fragrance, flavor, taste, nutrition and freshness of local produce into their daily lives 

through the development of innovative growing and food distribution models that support local 

agriculture and food security. Interest is mounting in reclaiming abandoned land, in rebuilding our soils, 

and creating nutrient-dense food.  

  

Even more compelling is the invisible magnetic pull that has reconnected citizens, farmers, food, and 

land to an essential need; the need to connect their human life with living organisms. They are pursuing 

a connection between the soil and themselves. 

 

Food System Sustainability, Uncertainty and Risk 

Sustainable Agriculture integrates three main goals: environmental stewardship, farm profitability, 

and prosperous farming communities.   These goals have been defined by a variety of disciplines and 

may be looked at from the vantage point of the farmer or the consumer.  Sustainable agriculture refers 

to agricultural production that can be maintained without harming the environment.  It has been 

defined as follows: 

 

“The term sustainable agriculture means an integrated system of plant and animal production practices 

having a site-specific application that will, over the long term: 

 

 Satisfy human food and fiber needs,  

 Enhance environmental quality and the natural resource base upon which the agricultural 

economy depends,  

 Make the most efficient use of nonrenewable resources and on-farm resources and integrate, 

where appropriate, natural biological cycles and controls,  

 Sustain the economic viability of farm operations, and  

 Enhance the quality of life for farmers and society as a whole.  

Our study found that there are surprisingly many unknowns relative to the systemic relationships and 

science between agriculture and our overall food system and human health.  On the surface this is 

manifest by the polarity in perspectives and beliefs between conventional and organic farmers.  These 

differences can be huge, emotional, and lack brokering interactional expertise29 and are, in some cases, 
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exacerbated or clouded by extreme examples in each, of similar health related outcomes and borderline 

ethical judgments.  We found that there was not even a definitive definition of conventional farming, 

which is the predominant method. 

Comparing Farming Systems Definitions   

Per USDA, “There is no real definition of ‘conventional’ agriculture. Conventionally produced foods come 

from a broad range of farming and food processing practices, challenging any science-based comparison 

between systems. Non-organic agricultural products, that is, anything not ‘certified organic,’ defaults to 

many farming and food processing options. ‘Conventional’ and ‘industrial’ are the two primary terms 

used to describe non-organic systems. These labels do not come with standards and auditing systems as 

does the U.S. organic label. The terms ’sustainable,’ ‘natural’ and ‘integrated’, usually used to describe 

more environmentally-friendly practices, also have no comparable legal definitions when it comes to 

agricultural production or food products. 

The clearest differences between organic and the non-organic systems, in terms of the composition and 
food safety of plant and animal food products, are these:” 

 

Organic Nonorganic 

Synthetic fertilizers not allowed; 

natural/cultural soil building materials and 

practices required or encouraged 

Limited restrictions on fertilizer composition and 

applications; a range of other soil building practices 

may be used 

Sewage sludge products not allowed Sludge products may be used on some fields 

Restrictions on use of raw manure on fields 

used for edible food crops apply 

Few restrictions on raw manure application for fields 

used for edible food crops 

Synthetic pesticides including herbicides, not 

allowed. Natural/cultural pest management 

practices encouraged 

Any government-approved* insecticide, herbicide, etc. 

may be used in accordance with label instructions. 

Natural/cultural pest management practices may be 

used 

Genetically modified organisms (GMOs) - in 

plants, animals and processing aids - not 

allowed 

Government-approved* GMOs may be used 

Feeding of livestock with mammal and poultry 

by-products, and manure, not allowed 

Certain mammal and poultry by-products allowed in 

livestock feed 

Use of growth hormones and antibiotics in 

livestock production not allowed 

Government-approved* hormone and antibiotic 

treatments may be used in livestock production 

Food irradiation not allowed Food irradiation may be used 

Other postharvest and processing restrictions 

apply including banned food additives and 

preservatives 

All government-approved* procedures and materials 

may be used postharvest 

Traceability: Detailed recordkeeping and on-

site regulator evaluations required 

Some records required. No routine on-site checks by 

regulators required. 

Source:  USDA Website;  http://www.nal.usda.gov/afsic/pubs/faq/BuyOrganicFoodsB.shtml 

 



 

57 

 

Comparing Nutrition Levels 

In searching for answers, Katie Winkleblack, Alternative Farming Systems Information Center USDA 

National Agricultural Library, and Iowa State’s Leopold Center for Sustainable Agriculture pointed us to 

the 2008 peer-reviewed study:  New Evidence Confirms the Nutritional Superiority of Plant-Based 

Organic Foods. 30   This is a study of all the peer-reviewed scientific articles published between 1980 and 

2007 that compare the nutrient levels of organic and conventional foods.  In the forward to that study, 

Andrew Weil, MD, Director of the Program in Integrative Medicine University of Arizona, states that:  

“The medical evidence linking fruits and vegetables to good health is overwhelming.  And now, so too is 

the new evidence that organic fruits and vegetables deliver more nutrients per average serving, 

including the all-important protective phytonutrients like polyphenols and antioxidant pigments.” 31    

 

“From [these] 97 published studies, researchers identified 236 scientifically valid “matched pairs” of 

measurements that included an organic and a conventional sample of a given food. The first screening 

took into account factors such as the experimental design of each study, the need for the same cultivars 

to be planted in both the organic; and conventional fields, and the degree of differences in soil types 

and topography. For each crop addressed in a given study, authors determined whether the study was 

“high quality,” “acceptable” or “invalid” based on explicit inclusion and exclusion criteria and a rating 

system.  As a result of these screens and selection criteria, 11 nutrients in organic and conventional 

foods were compared.” The nutrients tested include: 

 

 Four measures of antioxidants and total phenolics, 

 Three precursors of key vitamins: A, C, and E, 

 Two minerals: potassium and phosphorous, 

 Total protein, and  

 Nitrates (higher levels are indicative of greater risk of food safety problems; lower levels are 

regarded as a nutritional advantage). 

 

The result was that in 61% of the pairings organic was superior, in 37% conventional practices were 

more nutrient dense, and in 2% no difference;  on the surface, surprisingly close, when one considers 

the fact that organic focuses primarily on nutrition and conventional on a broader goal of ‘feeding the 

world’.  However, both farming systems are bound by the laws of plant physiology, which dictate that 

there is no way to maximize all nutrients at once, regardless of genetics, farming systems, or human 

skill.  In this study 83% of the time conventional had higher protein content and accompanying higher 

nitrates (a negative for plant and human health).  In terms of an overall weighted quality of nutrients, 

organic had about a 25% premium.   
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 Benbrook, C., Zhao, X., Yanez, J., Davies, N., & Andrews, P. (2008). New evidence confirms the nutritional 

superiority of plant-based organic foods. The Organic Center publication. Available on-line at: 
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The complexity and costs of qualitatively and quantitatively assessing differences in nutritional value 

between organic and conventional systems cannot be overstated.  These include (1) consideration of the 

multiple factors that can effect nutrient density or favor one system or nutrient over others, such as 

climate and weather patterns, (2) controlling for plant genetics, the method and timing of harvest 

(especially ripeness), climate, and (3) testing as fresh as possible to avoid post-harvest degradation, 

which can significantly alter results.  Older studies tend to focus on just a few relatively easy to measure 

vitamins and minerals and pay little attention to those nutrients requiring more sophisticated analytical 

methods for assessment, such as:  polyphenol and antioxidant plant secondary metabolites.   

 

Compared with isolated studies making narrow claims, this comprehensive study appeared to be the 

most credible based on those organizations referencing it and in terms of the study’s controls and 

claims.  The latter is attested to by the exclusion of 41 out of the 135 study-crop-analytical method 

combinations contained in the 97 peer-reviewed studies.  These were invalidated based on the study’s 

set of 17 rigorous screening criteria.  These studies were based on fresh or as close to fresh produce as 

possible.   

 

We were unable to find credible studies of differences in food purchased at the retail level due to 

differences in farming practices; a fact that was addressed in this study as well: 

 

“To our knowledge, no team of scientists in the U.S., nor anywhere in the world, has been able 

to carry out a study large enough to support any general conclusions regarding differences in 

nutrient levels in a cross-section of organic and conventional fruits and vegetables obtained at 

the retail level. A few high quality studies have focused on a specific food, where enough 

samples bought from retail outlets were tested to support reliable conclusions regarding 

differences in nutritional quality for that single food.”32 

 

What we can say about post-harvest impacts on nutrition content was stressed by one of our team 

members, Walter Nelson, at Cornell Cooperative Extension, that in the case of highly processed foods, 

processing can have a far more significant impact on ultimate nutrition, or lack thereof, than any 

differences in farming methods. 

Comparing Human Health Impacts 

We spoke earlier about the lack of evidence directly relating nutrition to obesity.  Relating farming 

systems to human health is even more difficult and has not been rigorously tested.  The following are 

comments confirming this difficulty.  

USDA website: “Measuring the nutrient content of food is only partly indicative of the 
"healthfulness" or nutritive value of foods. Assessing the effects of eating organic and conventional 
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http://www.organiccenter.org/science.nutri.php?action=view&report_id=126 pp 15 

http://www.organiccenter.org/science.nutri.php?action=view&report_id=126


 

59 

 

foods requires complicated, long-term dietary surveys involving human subjects.  The challenges in 
documenting real differences in the healthfulness of organic vs. non-organic diets are enormous.” 

 

Shane Heaton: "The ultimate test of nutritional quality is the capacity of a food to support health, 
growth and reproduction. Relevant, then, are studies that assess the health of animals or people fed 
organically or non-organically grown food." 33 

 

David M. Klurfeld: "All current data are on content of food; needed data are on health effects in 
consumers – the only research gap that counts for nutrition; it would take huge groups over many 
years to derive answers if we could have people consuming organic vs. conventional products for 
study of chronic disease endpoints or intermediate biomarkers." 34 

Comparing Pesticide Residues 

The popular press has consistently raised the issue of residual pesticides on the food we eat.  Therefore 

we looked at this issue to determine the relative attractiveness of organic urban agriculture.  The most 

credible source we found was a peer-reviewed paper by Baker et al (2002).35  In this study organic 

practices were compared with two other categories: (1) those farming systems claiming a lower-residue 

alternative to conventional practices, integrated pest management (IPM) and foods certified as 

containing “no detectable residues” (NDR), combined as IPM/NDR, and (2) those making no market 

claim (NMC) to following either of the other two practices.  This study looked at three U.S. data sets:  

The Pesticide Data Program of the US Department of Agriculture (PDP); the Marketplace Surveillance 

Program of the California Department of Pesticide Regulation (DPR); and private tests by the Consumers 

Union (CU).  None of these three have any commercial or institutional interest in organic, IPM/NDR or 

conventional farming.  There were 600 pesticide active ingredients registered with the EPA at the time 

of their study, having 10,000 food-use tolerances.  It was common to find residues of two, three, or four 

types of pesticides on foods, with some samples exhibiting up to 14 types (single green pepper).  The 

Table 2 below is a consolidated view of the outcomes relative to their three hypotheses, which are 

shown within it. 

 

  

                                                           
33

 UK Organic Research 2002: Proceedings of the COR Conference, March 26-28, 2002, Aberystwyth, Wales. pp. 55-

60. Excerpt: "Assessing Organic Food Quality: Is It Better for You?" Full text: 

http://www.organic.aber.ac.uk/library/Assessing%20organic%20food%20quality.pdf 
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 Excerpt from Nutrition Issues for Organic Food (presentation). USDA, Agricultural Research Service, 2007. Full 

text: http://www.ars.usda.gov/SP2UserFiles/Program/216/Klurfeld-NAREEEABOct2007.pdf 
35

 Baker BP, Benbrook CM, Groth III E, Benbrook KL, 2002.  Pesticide residues in conventional, integrated pest 

management (IPM)-grown and organic foods:  insights from three US data sets.  Food Additives and Contaminants, 

2002, Vol. 19, No. 5, 427-446. 
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Table 2 

 

Frequency of pesticide residues in fresh fruits and vegetablesa 

Three Hypothesis 
Farm Systems 

Organic IPM/NDR NMC 

1. Organic produce is less likely to have detectable 

pesticide residues than either IPM/NDR or conventionally 

grown produce. 

   

Data shows percent time 

residues are present 

PDP (1994-99) 23 47 73 

PDP less OCsb 13 46 71 

DPR (1989-1998) 6.5 na 30.9 

CU 27 51 70 

2. Among samples with any residues, conventional and 

IPM/NDR foods are more likely to have multiple residues 

in a given sample than organic foods are. 

   

Data shows percent time a category 

has multiple pesticides present 

PDP (20 crops) 7.1 23.6 45.5 

DPR (19 crops) 1.3 na 11.9 

CU (four crops) 6.0 44.4 62 

3. When present, residues in organic foods are likely to be 

at lower levels than those in non-organic foods. 

   

Data shows percent time a 

category is lower in pesticides 

than conventional 

Combined PDP + DPR + CU 69 na na 

Combined PDP & CU na 71 na 

PDP na 69 na 

 

 Notes (See Baker et al. (2002) for more detail):  

a. “There is a significant gap in this qualitative risk comparison related to the possible contribution to 

total risk of residues of natural pesticides. This category includes the botanical insecticides, such as 

rotenoe, pyrethrum and pyrethrins, sabadilla and neem; bio-based insecticides such as Bacillus 

thuringiensis; and mineral-based products, including horticultural oils and sulphur and copper-based 

fungicides.  While such natural pest management tools are commonly associated with organic 

farming, many are also used by conventional farmers and IPM practitioners.  The lack of residue data 

noted earlier in this paper, and the lack of complete toxicological data for most botanical insecticides, 

have seriously limited ability to carry out risk assessments for these pest-management products.” 

b. “When making residue comparisons, care must be taken in interpreting residues of persistent 

organochlorine (OC) insecticides banned many years ago.  Examples include DDT, aldrin, dieldrin, 

heptachlor, chlordane and toxaphene (Edwards 1966).  Carrots, potatoes and other root crops, 

cucurbits such as squashes and cucumbers, and selected leafy greens, such as spinach, tend to absorb 

OC residues from soils and to translocate them into edible crop tissues (Nash 1974, Mattina et al. 

2000, Groth et al. 2001).  While farmers can do little to eliminate these persistent residues from soils, 

they can select crops that are less likely to accumulate OCs from contaminated fields.  Additional 

steps can be taken as well.  At least one organic certifier requires fields to be tested for OCs prior to 
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certification (Oregon Tilth 1999) and applies standards based on relationships between OC residues in 

soils and in specific crops, to ensure that OC residues in harvested foods are below limits of detection 

(Tracy 1992, MacCormack et al. 1993). Nevertheless, OC residues are ubiquitous and will remain in 

soils and contaminate both conventional and organic produce for decades.  Our analysis examined OC 

residues separately from other residues, to isolate this effect of general environmental 

contamination from differences associated with current production methods.”  

c. “Differences that appeared in individual data sets were not statistically significant, however, by 

aggregating all three statistical significance was achieved (p=0.029). “  

 

For those wanting to reduce the risk of toxic exposure from produce, growing their own is a potential 

option.  However, they need to properly test their soil first, including for organochlorine contaminants.  

Comparing Food System Assessment Methodologies 

The ability to assess the food system is fundamental to determining what needs improving, which 

approaches, solutions and pathways could offer better outcomes (rather than right or wrong), and what 

urban agriculture’s role could be to improve sustainable outcomes and wellbeing.  Therefore, our study 

looked at eight methods of assessing urban agriculture and food shed sustainability, including system 

uncertainty and risk, concerns about complexity and instability, and achieving long-term evolvability. 

1. Food Miles 

2. Life Cycle Analysis 

3. Health Integrated Assessment 

4. Ecological Modeling 

5. Food Geography 

6. Regional Focus 

7. Sustainability Assessment 

8. Evolvability Analysis 

 

We organized these into three categories; the first six are partial assessments, which evaluate the food 

system from a specific perspective, including population growth and carrying capacity; the seventh is an 

integrated assessment that attempts to coalesce these, and potentially others, into a holistic perspective 

for decision-making; and the eighth is the ecosystem’s assessment, which is an attempt to understand 

how a system will be judged by nature through Darwinian selection.  One surprise was that the last, an 

evolvability analysis, may be (a) the easiest to understand conceptually, because it is more intuitive and 

most people are familiar with Darwin’s process of natural selection, and (b) the most knowable, because 

scientists studying complex biological systems are beginning to uncover the mechanisms that favor an 

organism’s evolution.  The latter emphasizes two basic systemic properties of evolvable systems:   

(1) robustness, which enhances survivability, and (2) heritable variations, which increases the chances 

that a favorable mutation will occur and result in an adaptation inherited for future generations.   

 

See Exhibit 15 for a diagram of how these seven perspectives influence sustainability awareness and 

expertise, which are the respective abilities to be sensitive to a changing environment and make 

decisions that improve systemic sustainability.  Two activities result in recursive learning opportunities: 
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(i) Sustainability assessment that (a) enhances system understanding, by synthesizing the eight 

perspectives into an integrated analytics visualization, and (b) facilitates identifying better 

solutions or  pathways, by allowing users to interactively explore the impacts and consequences 

of potential options, and  

 

(ii) Implementation of solutions arrived at through a process that (a) treats food system 

sustainability as a classical wicked problem, implying solutions follow an iterative path 

responding to continuous stakeholder feedback, and (b) builds evolvability expertise, by 

recognizing opportunities to observe nature’s solutions to sustainability and its underlying 

evolutionary-adaptation mechanisms for innovating more sustainable well-being.  
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Exhibit 15 

 

Comparing Food System Assessments & Perspectives
“No problem can be solved from the same level of consciousness that created it.”  Einstein

1. Food Miles
Metaphor

Food system concerns

2. Life Cycle Analysis
Impacts

Resources & environmental

5. Food Geography
Implications

“Place” relationships:  Social & ecological

8. Evolvability Analysis
Mechanisms

Robustness & heritable variations

7. Sustainability Assessment
Synthesis

Integrated qualitative & quantitative analytics visualization

4. Ecosystem Modeling
Drivers

Consumption, movement, & health

Evolvability Expertise
Sustainability

Evolutionary processes & natural selection criteria

Partial
Assessments

Integrated
Assessment

Ecosystem’s
Assessment

Su
st

ai
n

ab
ili

ty
 A

w
ar

e
n

e
ss

In
te

rc
o

n
n

ec
ti

o
n

s
Sy

st
em

 in
fl

u
e

n
ce

s 
&

 n
e

w
 m

en
ta

l m
o

d
el

s

Learn from nature & ecosystem
Synchronize with ecosystem dynamics & feedback

3. Health Impact Ass.
Consequences

Impacts, dynamics & influences
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Sustainability Expertise
Decision-making

Discern uncertainty, risk, values & “better” outcomes

Recursive learning

Note:  The two evolvability boxes (dotted borders) represent capabilities and understanding being refined by Sustainable 
Intelligence through continuing research, influence modeling, and pilot projects with interested collaborators.  

6. Regional Focus
Balance

Population, capacity, differentiation

Recursive learning

Comparison with evolutionary-adaptation mechanisms

Iterative solution cycle
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1.  Food Miles is a measure of the distance food travels from production to consumer and is used as a 

(a) metaphor for raising awareness of potential social, economic, and security impacts of using distant 

food sources and (b) heuristic representation of food transportation energy intensity as a single 

dimension of sustainability.  

 

Discussion:  Food today passes through a complex, indirect network of a few large firms. Half of the 

items in a typical supermarket are produced by only 10 multinational food and beverage companies, and 

these companies increasingly source food from outside of regional, state, and even national boundaries 

in order to provide consistent products at low prices. 36  Food miles have increased for the last fifty 

years, and the number in general use today for fresh produce in the U.S. is an average of 1,500 miles, 

with major retailers such as Wal-Mart citing it as an issue and promoting their efforts to reduce it.  From 

1970 to 2001 foreign sourced fruits rose as a portion of the US market from 20.8% to 38.9%.37  This 

globalization trend continued through specific products such that by 2007, 61% of apple juice came from 

China38 and 78% of fish was sourced internationally.  After checking at a local grocer, we identified apple 

juice using concentrate from China and Argentina, and a significant portion of the 28 types of available 

fish being sourced internationally, from locations including: Vietnam, Thailand, Falkland Islands, Belize, 

Russia, Ecuador, Chile, Iceland, Trinidad, and Canada.  Even some U.S. seafood was flown in from Alaska, 

over 3,000 miles.  Consumers have come to expect this type of variety. 

 

Globalization, greenhouse gases, and nutrition:  Food miles certainly makes a good metaphor for the 

globalization and centralization of our food system and stimulates sentimentality for supporting local 

agriculture.  However, as we mentioned before, using a single metric for assessing a complex system is 

incomplete, and for assessing sustainability of an overall local or even global food system this measure 

can be misleading.   

 

Food miles represent only about 25% of the total transportation miles in the food life cycle; from 1997 

to 2004 globalization increased direct food miles from 1,020 to 1,250 mi. and total food miles, including 

resources flowing to the producer, from 4,200 to 5,120 mi.  Final delivery from producer to retailer 

contributes only about 4% of greenhouse gas (GHG) emissions (the food production phase contributes 

83% of the average U.S. household’s 8.1 t CO2e/yr footprint for food consumption while transportation 

as a whole represents only 11%).39  Another GHG consequence of the internationalization of our food 

shed is that it shifts US household CO2 emissions to outside of the US, which for 2004 amounted to 30% 

of the total household carbon footprint.40 

                                                           
36

 Hill H, 2008.  Food Miles:  Background and Marketing.  National Sustainable Agriculture Information Service. 
37

 http://www.leopold.iastate.edu/pubs/speech/files/071904_foodmiles.pdf 
38

 http://www.foodandwaterwatch.org/ 
39

 Weber CL, Matthews HS, 2008.  Food-Miles and the Relative Climate Impacts of Food Choices in the United 

States.  Environmental Science & Technology, Vol. 42, 3508-3513. 
40

 http://gdi.ce.cmu.edu/gd/Research/HouseholdCF-onepager.pdf 

 

 

http://www.leopold.iastate.edu/pubs/speech/files/071904_foodmiles.pdf
http://www.foodandwaterwatch.org/
http://gdi.ce.cmu.edu/gd/Research/HouseholdCF-onepager.pdf
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“Different food groups exhibit a large range in GHG-intensity and red meat is around 150% more 

energy intensive than chicken or fish. Thus, we suggest that dietary shift can be a more effective 

means of lowering an average household’s food-related climate footprint than ‘buying local’.  

Shifting less than one day per week’s calories from red meat and dairy products to chicken, fish, 

eggs, or a vegetable-based diet achieves more GHG reduction than buying all locally sourced 

food.”41   

 

If the focus becomes feeding a spatially defined population from within an arbitrary spatially defined 

food shed then it limits the possibilities for considering more sustainable solutions. Shifting to local does 

not necessarily mean that better nutrition or less Green House Gas Emissions (GHGE) is certain.  A 

recent study42 done on Santa Barbara County (SBC) using a more comprehensive measure, LCA, 

highlights this:  

 

SBC ranks in the top 1% of U.S. counties in value of agricultural products produced and greater 

than 80% of this value is in fruits and vegetables.   More than 99% of produce grown in SBC is 

shipped out of the county, while more than 95% of fruits and vegetables consumed in the 

county is imported into the county.  This peer reviewed paper’s analysis indicated that small 

farms had the capacity to produce 114% of the fruits and vegetables consumed in SBC and if all 

produce consumed in SBC was grown in SBC (i.e., 100% localization) it would reduce GHGE from 

the agrifood system by less than 1% and not necessarily affect nutrition.  

 

Food miles have also been thrust into the spotlight without considering the very last leg of a product’s 

journey – from the store to the home.  Consider 10 lbs of potatoes trucked across Idaho to a processing 

plant and rail station, shipped across the US by rail to Rochester, NY, and finally trucked to a distribution 

center and local store. We calculated that this journey includes 140 miles by truck, 2,075 by rail, well 

beyond any "average" food mile measure.  But the portion of fuel and subsequent emissions allotted to 

this item pales in comparison to the fuel used and emissions of a consumer’s three mile trip to the store.  

If a consumer were to travel merely 4.1 miles to a farm market to purchase 10 lbs of potatoes from a 

local grower that shipped just 75 miles, the result is very similar.  See Table 3 for comparison and 

Appendix y for supporting detail. 

 

 

 

 

  

                                                           
41

 Weber & Mathews, Ibid. p 3508. 
42

 Cleveland D, Radka CN, Muller NM, Watson TD, Rekstein NJ, Wright HVM, Hollingshead SE, 2011.  Effect of 

Localizing Fruit and Vegetable Consumption on Greenhouse Gas Emissions and Nutrition, Santa Barbara County, 

Environmental Science & Technology 45, 4555-4562. 
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Table 3 

Fuel use and emissions delivering 10 lbs. of distant and locally sourced potatoes 

Leverage of auto trip in total delivery transportation miles 

Trip Comparison Pollutant 
Auto 
CO2 g 

Truck 
CO2 g 

Rail 
CO2 g  

Total 
CO2 g  Food mi. 

Idaho plus 3 mile trip to grocery store CO2 757 49 241 1,047 2,215 

Local farm plus 4 mile trip to farm market CO2 1,028 26 0 1,055 79 

 

 

Studies of “Food Miles” have by and large excluded the consumer’s travel because no simple path or 

process can define it.  Consumers may choose to buy one or one hundred items in a trip, make a specific 

trip to the grocery store or plan several stops, shop once a week or daily.  

 

The distinction is not that we must classify and determine what happens or could happen in the most 

optimal setting. The realization must be that the consumer’s travel can be a much more significant 

factor in the system than the distance that the food has traveled. The above example is based on a 

simple LCA, a process we discuss in more detail in the next section.  Also in that section we highlight a 

British study that coincidentally found the same four mile distance to be another break point; if the 

consumer in the UK goes over four miles to get their organic produce, it is more environmentally 

friendly to have it delivered through a common home delivery service (which actually increases 

calculated miles by 67 to a single consumer, but lower average miles per consumer and in more 

environmentally efficient vehicles).  These analyses support the delivery related environmental benefits 

of (a) urban agriculture, (b) urban neighborhood farmers’ markets, (c) our local Good Food Collective’s 

delivery of its CSA products at the South Wedge Farmers’ Market, and (d) the CSA/grocery pickup 

feature of the New Urban Food System model discussed later in this report.  

 

A further analysis is to look at greater distances (such as 13,000 miles from China) and other modes of 

transportation because they can have a greater GHGE influence than consumer miles, especially when 

air transport is used (which produces 38 times the CO2 emissions of rail) to maintain freshness of distant 

food.  We did not do this further analysis other than to include a reference in the next section to a study 

showing that by 2005, air transport of food to the UK had already risen to represent 11% of UK’s total 

country-based emissions.   

 

Social connection:  What food miles does represent well is the degree of potential connection we can 

have to our food system.  Food is possibly our most intimate relationship with nature and we do not 

need to know the exact food miles (or in the case of processed foods the full understanding of the 

processing intermediaries) to make meaningful inferences as to the quality of this relationship, or lack 

thereof, nor to recognize how quickly the quality and intimacy of the relationship drops off with 

distance.  The shortest possible distance between producer and consumer and greatest potential 

connection was emphasized by a participant at the recent Portland, Oregon food policy conference who 

introduced herself and her daughter by saying, “This is my nine month old daughter, Nahar, who travels 

with me because I am her food shed.”   
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For urban residents, urban agriculture and school garden-based education are the most obvious and 

meaningful forms of connection to the nature of food. The next is membership in a participatory CSA, 

which requires traveling to a farm and swapping personal labor hours in the production process as 

partial payment for produce.  This option, however, may not be available to many city residents living 

without a car or other means of transportation, and without carpooling can have the same negative 

effect on GHGE, unless it is considered a substitute for recreation miles or reduces negative health 

related GHGE impacts.  Any further separation in this relationship is almost irrelevant, because the 

hands-on experiential component is lost, and an unknown farmer might be ten miles or ten thousand 

miles away.  Another outcome of this direct agricultural experience is the education of urban voters, as 

they represent the highest density of decision-makers that can impact long term local, regional, and 

national agricultural and food policy.  This education impact was demonstrated by one of the parents in 

the RCSD school district modeling session who indicated that he had an urban garden so his children 

were not exposed to the chemicals of some commercial produce and that the school agriculture-based 

garden program was valuable for the knowledge his child brought home.  

 

Local economy:   Buying local to support the local economy has practical benefits and emotional appeal. 

For developing and supporting a sustainable local economy, however, food miles, without more 

comprehensive assessment guidelines, is of limited use and may be counterproductive when it is used to 

(a) protect otherwise unsustainable businesses or resource use or (b) mask the effect of consumer 

behavior on overall GHGE.  

 

2.  Life Cycle Assessment (LCA) is a comprehensive approach to assess food system sustainability from 

the perspective of energy, resources, and environmental impacts.  There are several forms of this 

analysis.   

1. Basic LCA focuses only on the direct production impacts, and is "a quantification of the 

level of energy and raw materials used as well as the solid, liquid, and gaseous wastes 

produced at every stage of a product's life or process. LCA can be conducted for a whole 

process or for part of a process. Conducting an LCA can be complicated; therefore it is 

important to set boundaries for the study."43  In the case of a food product's life this can 

include soil preparation and planting through growing, harvesting, processing, distribution, 

consumption, and disposal or recycling. 

2. Input-Output Life Cycle Assessment (IO-LCA) expands the LCA boundaries beyond direct 

production to capture all economy-wide interdependencies between industries relating to 

production.  This estimates the increases in production needed in all other sectors to 

support a production increase in one sector (i.e., supply chain for each stage).  This is an 

approach developed by Wassily Leontif (for which he received a Noble Prize in 1973) and is 

used worldwide for planning, but it does not assess impacts. 

3. Economic Input-Output Life Cycle Analysis (EIO-LCA) is an augmentation of IO-LCA 

developed by Carnegie Mellon’s Green Design Institute, which expands the boundaries 

                                                           
43

 http://www.nal.usda.gov/afsic/pubs/terms/srb9902terms.shtml 

http://www.nal.usda.gov/afsic/pubs/terms/srb9902terms.shtml
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further to add environmental impacts at multiple tiers (Tier 1 – production process, Tier 2 – 

emissions associated with energy sources used, and Tier 3 – other indirect activities).  “The 

environmental effects estimated include: 

 Resource inputs 

 Electricity consumption 

 Fuel use 

 Ore consumption 

 Fertilizer use 

 Water consumption 

 Environmental outputs 

 Toxic emissions from the Toxic Release Inventory (TRI) 

 Toxicity-weighted chemical emissions (CMU-ET) 

 RCRA hazardous waste generation and management  

 Ozone depletion potential 

 Global warming potential 

 Conventional pollutant emissions 

 Social costs of pollution”44 

 

Relative to carbon footprint assessments, average Tier 1 emissions for all industry sectors 

are only 14% of total supply chain greenhouse gas emissions, Tier 1 + 2 account for, on 

average, only 26% of the total, with Tier 3 representing approximately 75%.45 

 

Discussion:  The LCA approach can analyze and expose critical system relationships at a deeper level for 

more sustainable decisions, for example: 

 The 2011 study of Santa Barbara County discussed above found that 100 % localization 

reduces GHGE less than 1% and potentially has no effect on nutrition. 

 A 2008 UK study showing that if a consumer drives a round-trip distance of more than 4 

miles in order to purchase their organic produce, their carbon emissions are likely to be 

greater than having it delivered using a mass distribution organic supplier (including 

emissions from the cold storage, packing, transport to a regional hub and final 

transportation to the customer’s door).46 

 A 2005 UK study found that air transport is the fastest growing mode of food 

distribution and although it accounts for only 1% of food transport in the UK, it results in 

11% of the country’s CO2 emissions.47 

                                                           
44

 http://gdi.ce.cmu.edu/gd/Research/eio-lca-99.pdf 
45

 http://gdi.ce.cmu.edu/gd/Research/GDI-carbon-footprinting-onepager.pdf 
46

 Coley D, Howard M, Winter M. 2008. Local food, food miles and carbon emissions: A comparison of farm shop 

and mass distribution approaches.  Food Policy (2009) 150-155. 
47

 Hill H. 2008.  Food Miles:  Background and Marketing. https://attra.ncat.org/attra-

pub/summaries/summary.php?pub=281 

http://gdi.ce.cmu.edu/gd/Research/eio-lca-99.pdf
http://gdi.ce.cmu.edu/gd/Research/GDI-carbon-footprinting-onepager.pdf
https://attra.ncat.org/attra-pub/summaries/summary.php?pub=281
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 A 2006 New Zealand study48 done in response to a simplistic application of food miles 

that threatened much of the NZ agriculture industry’s business with the UK showed: 

o The energy used in producing lamb in the UK is four times higher than the 

energy used by NZ lamb producers, even after including the energy used in 

transporting NZ lamb to the UK. 

o The UK uses twice as much energy per ton of milk solids produced than NZ, even 

including the energy associated with transport from NZ to the UK.  This reflects 

the less intensive production system in NZ than the UK, with lower inputs 

(including energy). 

o NZ is more energy efficient in producing and delivering apples to the UK market 

than the UK is, with NZ energy costs for production a third of those in the UK. 

Even when transport is added, NZ energy costs are approximately 60% of those 

in the UK. 

 The majority of food’s climate impact by weight is due to non-CO2 greenhouse gases: 

44% CO2, 23% methane, 32% nitrous oxide, and 1% HFCs.  Global warming potential 

(GWP) is the relative measure of how much heat a greenhouse gas traps in the 

atmosphere, measured in 20, 50, and 100 year effects, and normalized relative to 

carbon dioxide at a value of 1. The 20 year GWPs of methane, nitrous oxide, and HFCs 

are 56, 280, and 460-5100 respectively.49  This makes the 23% methane content have 29 

times the CO2 impact, nitrous oxide 203 times and HFCs over 10 times the impact. 

 

3.  Health Impact Assessment (HIA) is the systemic assessment of the health effects of implementing 

a policy, program or project outside of the health sector.  Social factors, such as education, income and 

the conditions where people live, learn, work and play, have powerful impacts on health, but decisions 

about policies and programs that shape these factors are often made without considering their potential 

health consequences. HIA judges the potential, sometimes unintended, effects on the health of a 

population, including the distribution of those effects within the population, and identifies appropriate 

actions to manage those effects. 

 

The Robert Wood Johnson Foundation has a good overview of this process from which we have taken 

the following excerpts.50
 

 

“In many cases, HIAs include assessments of the relatively direct health effects of proposed 

policies or programs by examining health status measures like asthma or obesity rates.51  For 

example, a 2005 Child Health Impact Assessment of the Massachusetts Rental Voucher Program 

studied how substandard housing conditions could influence rates of child asthma, burns, lead 

                                                           
48

 Saunders. 2006. Food Miles – Comparative Energy/Emissions Performance of New Zealand’s Agriculture 

Industry. http://www.lincoln.ac.nz/documents/2328_rr285_s13389.pdf 
49

 http://unfccc.int/ghg_data/items/3825.php 
50

 http://www.rwjf.org/files/research/sdohseries2011hia.pdf 
51

 Morgan RK. Health impact assessment: the wider context. Bull World Health Organ 2003; 81:390.  

http://www.lincoln.ac.nz/documents/2328_rr285_s13389.pdf
http://unfccc.int/ghg_data/items/3825.php
http://www.rwjf.org/files/research/sdohseries2011hia.pdf
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poisoning and injuries.52 Many HIAs also focus on health effects less directly, examining how 

policies or programs influence outcomes like racial segregation, employment, schooling or 

income that are recognized as key determinants of health.” 

 

The World Health Organization has articulated four core values that are fundamental to HIA:53 

 

 Democracy. HIAs should be participatory, engaging multiple stakeholders in the 

development, implementation and evaluation of policies and programs that affect them.  

 Equity. HIAs should look not only at the overall health impact of proposed policies/programs 

but also at how health impacts may differ across population subgroups, including those who 

are particularly vulnerable based on socioeconomic and other factors that reflect social 

disadvantage. This perspective highlights the reduction of social disparities in health as a 

central concern in policy making. 

 Sustainability. HIAs should consider sustainability and identify both short-term and long-

term health impacts of a policy.  

 Ethical use of evidence. HIAs should be as rigorous as possible, employing both quantitative 

and qualitative evidence where appropriate and drawing on a range of “different scientific 

disciplines and methodologies to get as comprehensive assessment as possible of the 

expected impacts.”54  

 

“A 2007 study identified 27 HIAs conducted in the United States between 1999 and 2007 on 

topics ranging from land use and transportation projects to living wage legislation.  Since then, 

the use of HIAs has increased dramatically, with a total of 119 HIAs (79 completed and 40 in-

progress) in the United States as of 2010, according to information collected by the Centers for 

Disease Control and Prevention, Johns Hopkins University and the Health Impact Project, a joint 

effort of the Robert Wood Johnson Foundation and the Pew Charitable Trust.  These 

assessments have varied dramatically in cost (with estimates ranging from $10,000-$200,000 

per HIA) and duration (from six weeks to two years).” 

 

“HIA has been used more widely outside of the United States. A 2007 report from the European 

Observatory on Health Systems and Policy documented 470 European HIAs since the early 

1990s, and indicated that the actual number was likely even higher. The prominence of HIA 

abroad has been attributed in part to greater awareness and governmental commitment to 

multi-sector action in the European Community, England, Australia, New Zealand, Canada and 

Thailand. The international development community also has begun to use HIA. The World Bank 

now recommends including HIAs in many development projects, and its private-sector 

                                                           
52

 Child Health Impact Working Group. Affordable housing and child health: A child health impact assessment of 
the Massachusetts Rental Voucher Program; 2005.  
53

 European Centre for Health Policy. Health impact assessment: main concepts and suggested approach. Brussels: 
World Health Organization; 1999.  
54

 Ibid   
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counterpart organization—the International Finance Corporation—has adopted standards for 

HIA as part of an integrated process of environmental, health and social assessment. Some 

multinational corporations, including Chevron Oil, are also adopting internal standards for HIA.” 

 

“Several inherent features of HIAs present challenges for evaluating effectiveness. A major 

challenge, for example, is that the health consequences of many policies may not manifest for a 

long time—even decades or generations—making it difficult to determine whether predicted 

health effects are correct.” 

 

“Because programs far beyond the reach of the health sector can have powerful health effects, 

decision-makers in every sector must consider the health effects of all policies and programs, not 

only those with obvious direct links with health. Health effects have been linked with child care, 

education, housing, community planning, nutrition and agriculture, transportation, and policies 

affecting taxation, wages, and employment benefits, for example.” 

 

Discussion:  This measure can help identify the positive health impacts of innovative agriculture 

initiatives, such as have resulted so far from this feasibility study, in order to gain increased support.  It 

can also surface, and thus help avoid, some of the negative unintended consequences of past 

agricultural practices (and some current) and their health related impacts on nutrition, clean drinking 

water, fair labor practices, etc. 

 

4.  Ecosystem Modeling is a representation of an ecological system used to gain a deeper 
understanding of the system.  We looked at two perspectives:  population dynamics and movement. 
 
Population Dynamics can be viewed from the perspective of consumption driving the primary 
relationship between the multitudes of species populating the web of life.  Consumption dependence 
offers a logical approach based upon the mechanism of mass-energy flow necessary to all life processes. 
This can be mathematically represented as a non-linear function of prey population, consuming 
population, and the environment in which these species live.55   Richard Bentley built a difference-
equation model of this perspective, which resulted in observing two mathematically derived 
conclusions:  (1) ecosystem stability has to be achieved from a bottom up perspective.  The reason for 
this is that the top down perspective becomes unstable when the top predator passes a predation 
proficiency threshold and (2) the absence of predators can generate unstable dynamics as well.   
 
Species Movement in and out of an ecosystem can be most easily understood using a conceptual 
framework introduced by Nathan et al, which is based on the internal state (why move?), motion (how 
to move?), and navigation (when and where to move?) capacities of the individual and the external 
factors affecting movement.56 57  See Exhibit 16. 
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 Bentley BP. 2006. Consumption driven population dynamics (CDPD).  Ecological Modeling 192, 1-24. 
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 Nathan R, Getz WM, Revilla E, Holyoak M, Kadmon R, Saltz D, S, Smouse PE. 2008.  A movement ecology 

paradigm for unifying organismal movement research.  PNAS December 9, vol. 105, no. 49 19052-19059. 
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Exhibit 16 

 
 

 

5.  Food Geography is a conceptual framework for “place” related assessment; evaluating the social 

and ecological system implications at multiple scales: local, regional, national and global.  This focuses 

on three questions: 

1. “Where the crop is produced and the relevant social relations in that community;  

2. What crop is appropriate for a given eco-region and consumer market; and  

3. How agro-ecological and community sustainability can best be achieved.”58  

 

The determination of the most sustainable ecological and social outcomes includes evaluating: 59 

 biodiversity, 

 production methods such as till versus no-till that impact carbon sequestration, fertilizers 

that impact emissions, and conventional and organic farming practices’ leverage on 

strengthening local food sheds, 

                                                           
58

 Duram L, Oberholtzer, L, 2010. A geographic approach to place and natural resource use in local food systems.  

Renewable Agriculture and Food Systems, review article. p7. 
59

 Duram L, Oberholtzer, L, 2010. A geographic approach to place and natural resource use in local food systems.  

Renewable Agriculture and Food Systems, review article. 
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 ‘Ecology of Scale’ suggesting that a minimum size food business is required to support the 

energy-saving investment for efficient transportation systems and farming practices to 

achieve a good ecological quality of food, 

 socioeconomic conditions and impacts, 

 ‘ecological appetite’ of natural resource use in agricultural production, processing, and 

distribution – requiring farmer’s ecological knowledge, 

 seasonality, 

 social and ecological dimensions of local food relative to personal networks and community 

resilience and interdependence, 

 linkages between urban issues and rural land use, 

 potential impacts of climate change patterns in temperature and precipitation on a broad 

range of food shed decisions (see USDA SAP4.3  report focusing on the next 25 to 50 years 

which finds that climate change is already affecting U.S. water resources, agriculture, land 

resources, and biodiversity, and will continue to do so.60 The report includes predictions for 

Northeast impacts.). 61 

 

Discussion:  Rochester is currently supplied by a global food shed, supported by global resources, and 

as we continue to eat fresh fruits and vegetables in the winter, drink coffee, rely on foreign oil for 

fertilizers and pesticides, and use cheap immigrant labor this situation will remain.  The food geography 

approach is useful in raising many of the issues that need to be considered in optimizing our local 

resiliency and adaptation from the perspective of our current participation in the local, regional, 

national, and global food shed and to also move simultaneously toward a more local orientation, if that 

is what Rochestarians choose.   

 

Developing a global food shed strategy and optimizing local and urban agriculture’s role as a part of that 

requires diversity of participation.  Generally, that diversity is thought of as participation from within the 

local growing and consuming area.  However, for broader assessment processes, such as food 

geography, it may be helpful to enlist the collaboration of multinationals and retailers operating and 

purchasing on a global basis.  They already have much of the needed information to help develop the 

most appropriate and sustainable food shed strategy on a product by product basis.  For example:  What 

are the underlying drivers that make local apple production uncompetitive on a global basis?  Like New 

Zealand, is it energy use and cost? Is it labor? Does climate matter? Because China and Argentina may 

be less strict with pesticide use, and apples are hard to grow without them, is that an issue? Is it a 

combination of these types of issues?     

 

It may also be useful to include an economist if a region wants to participate in world trade, and a region 

must decide what products it does export and import to achieve a sustainable economic trade balance.  

 

                                                           
60

 http://www.usda.gov/oce/climate_change/sap_2007_FinalReport.htm 
61

 http://www.globalchange.gov/publications/reports/scientific-assessments/us-impacts/regional-climate-change-

impacts/northeast 

http://www.usda.gov/oce/climate_change/sap_2007_FinalReport.htm
http://www.globalchange.gov/publications/reports/scientific-assessments/us-impacts/regional-climate-change-impacts/northeast
http://www.globalchange.gov/publications/reports/scientific-assessments/us-impacts/regional-climate-change-impacts/northeast
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6. Regional Focus is the result of formation of a regional geopolitical entity (virtual or actual, single or 

multiple) to aggregate inter-local interests (producer, consumer, and other stakeholders) into the critical 

mass necessary to influence (through politics, local knowledge and analytics, market power, etc.) the 

food system on a regional basis, which is otherwise predominately national and global in nature.   This 

regional-personalization influence assesses the food system from two perspectives:  what is and as a 

desired vision. 

 

From the perspective of ‘what is’ the various assessment methods discussed in this section can be 

integrated to gain a qualitative and quantitative system perspective.  A deep quantitative analysis may 

not be practical or necessary and can be developed piecemeal as needed to clarify and drive ‘desired 

visions.’ 

 

As desired visions we offer two perspectives:  

 

(1) The Leopold Center for Sustainable Agriculture of Iowa State University (a research and education 

center with statewide programs to develop sustainable agricultural practices that are both profitable 

and conserve natural resources) offers a functioning perspective: 

 

“A regional food system supports long-term connections between farmers and consumers while 

meeting the economic, social, health, and environmental needs of the communities within that 

region. Producers and markets are linked via infrastructures that are efficient, promote 

environmental health, provide competitive advantage to producers, processors and retailers, 

encourage identification with the region’s culture, history, and ecology, and equitably share 

risks and rewards among all partners in the system.”
62

 

 

(2) The Northeast Sustainable Agriculture Working Group offers a more detailed set of goals, which are 

abbreviated below:63 

 

(1) Produces a volume and variety of foods to meet as many of the dietary needs and  

preferences of the population as possible (~ definition of self-reliance). 

(2) Does not seek or claim self-sufficiency (wherein all food needs are met within the  

geographic bounds).  This is not the 100-mile diet, a “buy local campaign” or locavore  

orthodoxy. 

(3) Emphasizes differentiated products. Commodity-based food systems are strong on  

volume, “cheapness” and certain efficiencies of scale, and function best at national and  

                                                           
62  Palan KM (2005). Examining Awareness of and Support of Regional Food Systems in Iowa: Establishing a 

baseline of consumer knowledge about regional food systems and communication preferences. 

http://www.leopold.iastate.edu/research/marketing_files/regionalfood_rfswg.pdf 
63

 Ruhf K, Clancy K (2010). It Takes a Region…Exploring a Regional Food Systems Approach.   www.nefood.org 

http://api.ning.com/files/7hD2ixX*sgFIRP2q*2Il100sJiUh2NPf56GlUeHruNV1nd5sp6WDeNvHd3EXGeJKoxvoB9KFP

Um1RXgZjKueaeg-JlISDAWz/NESAWGRegionalFoodSystemFINALSept2010.pdf 

http://www.leopold.iastate.edu/research/marketing_files/regionalfood_rfswg.pdf
http://api.ning.com/files/7hD2ixX*sgFIRP2q*2Il100sJiUh2NPf56GlUeHruNV1nd5sp6WDeNvHd3EXGeJKoxvoB9KFPUm1RXgZjKueaeg-JlISDAWz/NESAWGRegionalFoodSystemFINALSept2010.pdf
http://api.ning.com/files/7hD2ixX*sgFIRP2q*2Il100sJiUh2NPf56GlUeHruNV1nd5sp6WDeNvHd3EXGeJKoxvoB9KFPUm1RXgZjKueaeg-JlISDAWz/NESAWGRegionalFoodSystemFINALSept2010.pdf
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global levels. But they tend to sacrifice quality, environmental stewardship, and equity to  

farmers and other workers. Regional food systems emphasize higher quality products  

(differentiated by place and/or other attributes) and more equity for producers and other  

workers in the chain than do commodity systems. However, this does not mean that there  

is no commodity production nor that commodity producers are not land stewards.   

Regional food systems have a wide variety of scales and market outlets to meet food  

demands, and farm types.  

(4) Is “beyond local”.  Local food systems are strong on relationships and identity, but most  

will be limited in volume, availability, product range and affordability. Direct marketing  

works best at very local levels. Local food will rarely achieve the volume and range to  

securely and affordably feed a population. A regional food system provides more volume  

and range of product and more market options than local. It relies less on relationship and  

identity than local, but embeds information useful to consumers about the product in the  

label. 

(5) Has attributes of both commodity and local systems.  It is an alternative framework to the  

polarized “local-global” dichotomy in that it includes both but proposes neither as “the  

solution.” 

(6) Connects with both local and national/global levels. It includes commodity production,  

and national and global trade, at least in the short term, as a necessary option for some  

producers and some products, and to the extent necessary to provide consumers with a desired 

and available range and volume of products.  It provides significant volumes of a broad 

spectrum of “good” foods through many institutional and retail outlets. 

(7) Is not just about geography. It’s about scale, markets and values. Optimal/appropriate  

scale is a cornerstone of a regionalist approach, from farm equipment to processing  

facilities to retail space. Market systems should deliver an appropriate range of food  

broadly and affordably, in which all participants in the food chain are treated equitably.  

Our vision of a regional food system is about equity, choice, control and stewardship.  

(8) Works to provide more affordable good food options to the mass market of  

consumers/eaters. Regional scale and significant volume of products into  

mainstream markets may work to reduce both cost to supply chain players and  

price to consumers.  

(9) Encourages decentralization where appropriate. Decentralization can pertain to political,  

administrative, fiscal, market and physical dimensions. A regional approach can foster  

democratization of decision-making, citizen engagement, and community control over  

resources, including those that relate to food.  In the present conventional food system  

food processors/manufacturers and distributors operate out of a small number of locations  

-- relying on cheap fuel supplies and being closer to production sites to rationalize long  

transport routes to markets. This increases the risk of food shortages in the case of natural  

disasters, energy shortages, and political acts (strikes, sabotage, etc). It also is the reason  

for the significant loss of processing capacity in many states.  Regionalism argues that  

physical decentralization of supply chains may be the optimal framework for security  

against these phenomena.  
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This interest in decentralization applies not only to food. In one writer’s opinion, “First,  

we need to encourage distributed and decentralized production of vital goods like energy  

and food” (Dixon-Thomas, 2005). Emergency food plans could (and should) expand  

beyond what is required at the county level to multi-county and across state lines, but it  

would not make sense to have a single, concentrated plan to address emergencies.  

Decentralized market structures such as regionally focused supply chains and regional  

processing facilities may have advantages, for example regarding transportation energy  

use. However, decentralizing is not always efficient, nor does it assure that adequate resources 

and capacity are available to act. 

 

While the boundaries of a food region can be fluidly defined (geography, culture, etc.), there are four 

critical dimensions:64 

1. Food needs and supply, 

2. Natural resource sustainability, 

3. Economic development; and  

4. Diversity. 

 

Nationally there are several regional food system initiatives.  There are two encompassing Rochester: 

1. "Enhancing Northeastern Food Security with Regional Food Systems" project, which was funded 

in April for five years by the Agriculture and Food Research Initiative, administered through the 

U.S. Department of Agriculture's National Institute of Food and Agriculture. This covers a twelve 

state region and the District of Columbia, coincident with boundaries of the Northeast region 

used by USDA. [Maine, Vermont, New Hampshire, Massachusetts, Connecticut, Rhode Island, 

New York, New Jersey, Pennsylvania, Maryland, Delaware and West Virginia, and the District of 

Columbia]  This is a $5 million project to determine whether greater reliance on regionally 

produced foods could improve food access and affordability for disadvantaged communities, as 

well as strengthen economies and benefit farmers and others in the food supply chain.  The 

team includes researchers from 12 institutions in the Northeast, including Cornell, and is led by 

Pennsylvania State University. 

 

2. The Northeast Sustainable Agriculture Working Group (NESAWG) is a network of member 

groups in the twelve Northeast states working together to promote a more sustainable and 

secure farm and food system for our region. Founded in 1992, NESAWG focuses on public policy 

at the state, region and federal levels, food system development, and public education. Visit 

www.nesawg.org. 

 

Discussion:  This regional-personalization offers the opportunity to assess a meaningful partition and to 

influence an otherwise national and globally dominated food system. At this level it can potentially 

address the balance between (a) population, (b) regional food shed carrying capacity and security, and 

(c) identify those locally produced products that can be differentiated in quality, value and economic 
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 Ibid. p 11. 
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viability, while rationalizing the mix of products sourced internal and external to the region. This can 

help avoid being seduced into the ‘local trap’ *the assumption that local is inherently good+ identified by 

Born and Purcell an example of which was Idaho potatoes presented in the food miles section.65  

However, regional is not inherently good either, it just has a scale with a better chance of more 

realistically addressing food security concerns.  Scale is not the determinant of ecologically sound and 

socially just outcomes, food systems are contextual:  they depend on the actors and agendas that are 

empowered by the particular social relations in a given food system.  What goals are achieved will 

depend on the agenda of those who are empowered by the scalar strategy.         

 

7.  Sustainability Assessment is an assessment of system sustainability that captures stakeholder 

situation-specific experience and experts’ knowledge and analyzes the interaction between 

sociopolitical, ecological, and technological systems as a single combined system constrained by the 

laws of thermodynamics (possibly complexity).  It is a three stage assessment process, which is both 

sequential and iterative and framed to facilitate “better” versus “right or wrong” short term decisions in 

a recursive learning process to better understand and improve long term sustainability and wellbeing.   

 

A critical component is its use of analytics visualization linked to a multi-criteria analytics engine to assist 

decision-makers and stakeholders to interactively explore the following:  

1. How a system functions, its uncertainties and risks, the sustainability of its activities, and its 

impact on stakeholder wellbeing,  

2. Changes in system sustainability and stakeholders’ wellbeing that would result from 

implementing each option under consideration, and  

3. Impact of stakeholder preferences on system outcomes, a decision-matrix ranking the option 

outcomes and associated uncertainties according to stakeholders’ preferences, based on 

balancing multiple criteria of the value system.    

 

Since this is a universal holistic approach, boundary selection is unconstrained by methodology and is 

shaped by the situation requirements and “the truth that we know now” and expanded as more 

information becomes available.  The qualitative modeling is a practical approach to capture the 

influence relationships and considerations of ‘place’ of production and consumption raised by Food 

Geography’s conceptual framework.  The quantitative portion of the model can absorb the outputs from 

the various forms of LCA derived food mile, energy, resources, and environmental impacts, calculated 

using existing tools, as well as, incorporating the not-traditionally measured food geography and socially 

oriented metrics (as they become available).  This is a real-time concurrent planning, decision-making, 

and recursive learning approach that also identifies where future investment in knowledge-creation can 

most effectively reduce uncertainty and risk and enhance the quality of future options and decision-

making. 
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 Born B, Purcell M. (2006).  Avoiding the Local Trap:  Scale and Food Systems in Planning Research.  Journal of 

Planning Education and Research 26: 195. 

http://faculty.washington.edu/bborn/Avoiding%20the%20Local%20Trap.pdf 
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Discussion:  The sustainability assessment approach was used (1) in this feasibility study for the City of 

Rochester, (2) for the Rochester Roots/Rochester City School District project (referenced within this 

study), and (3) by the Department of Defense for decision-making to create the lowest possible energy 

consuming bases (Tylock et al, 2011).    

 

The inclusion of uncertainty has three primary decision-making benefits:   

 Reduced conflict when discussing alternatives because it allows the bracketing-off of fear while 

focusing on ways to reduce uncertainty (and risk) that can potentially benefit all solutions and 

stakeholders,  

 Reduced cost and time associated with doing extensive detailed technical analysis, such as for 

example specific LCAs by crop, by where possible, substituting estimated probability 

distributions of expected outcomes from domain experts (combining organic and conventional 

expertise) using their best judgment, to arrive at potentially the same quality of answer (Tylock 

et al 2011), and  

 Elicited stakeholder values by using decision-criteria and preference weightings that are selected 

based on values (individually, comparatively, or collectively arrived at) rather than being 

determined by technologists’ desires or the cost effectiveness of sophisticated analytical 

capabilities.  

 

The use of a graphical decision-making approach to visualize system influences, dependencies, and 

uncertainty and share sustainability analysis and implications is a simplification that can enable a 

societal reasoning process with participation by all stakeholders, regardless of technical background.  (It 

can also enable inclusion in direct decision-making and management roles for those having lower formal 

education levels, but relevant experience and wisdom).  This simplification can apply to both the natural 

complexity and interdependencies of natural systems that organic farmers deal with and the 

constructed complexities of conventional farming and global food systems.    

 

8.  Evolvability Analysis is the assessment of a complex biological or technological system’s ability to 

evolve.  Since food system solutions are grounded in both these systems, understanding the 

mechanisms that determine their evolvability can provide insight into food system evolvability and 

decision-making criteria.  While we could find no evidence of where this type of analysis had been done 

for the food system, we recognized that it could potentially offer an overarching long-term, even 

transgenerational, perspective.  This can be used to assess ‘better’ outcomes related to all levels of food 

system improvement initiatives:  (a) commercial  and private and farmers, including supplemental urban 

farmers, (b) conventional and organic farming system technologies (includes all supply chain participants 

for each), (c) urban agriculture and local food shed interest groups, (d) governments and NGOs, 

companies and industries, citizens and not-for-profits pursuing development initiatives at local, regional, 

national, and global levels, and (e) those interested in the impacts of food system evolvability on the 

evolvability of wellbeing for human populations; discrete and global.   
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Evolvability has been observed in nature since Darwin, and as early as the 1960s, researchers, scientists 

and engineers in the fields of complex biological systems and complex technical systems (medical, drug, 

genetic engineering, and software systems design) have pursued understanding and applying it to 

advance their system research and long-term product and system outcomes (including artificial 

intelligence and neural programming).  Only recently, however, have investigative tools, research 

experience, and empirical observations come together to begin understanding some of the principles, 

concepts, and mechanisms of complex biological and technology system evolvability well enough to 

begin to be used as a viable approach to system development, sustainability assessment, and 

evolvability analysis.   

 

Today, developers of complex computer systems are looking to researchers of complex biological 

systems for insight and opportunities to learn from nature’s solutions to evolvability (biomimicry).  

Reciprocally, researchers and genetic engineers addressing complex biological systems are looking for 

advances in computer science to assist them in discovering biological evolvability principles, concepts, 

and mechanisms.  Evolvability analysis is logically included within the integrated Sustainability 

Assessment discussed previously; however, we were unable to find any published information on 

directly assessing the causal relationships underlying food system evolvability.  This led us to pursue two 

learning initiatives to fill the gap:  (1) research literature and (2) opportunities to gather stakeholder and 

expert knowledge and experience.  

   

(1) Research was done to find what has been published on complex biological and technological 

systems’ evolvability, complex adaptations, and the evolution of evolvability,66 and look for the 

underlying governing principles, concepts, and mechanisms that these complex evolvable systems use 

(same goal in systems biology research).67  While this field of inquiry is relatively new, we found several 

characteristics and design components of evolvable systems that are useful to consider when 

developing urban agriculture and its relationship to overall food shed development. We were also 

surprised to discover three things: 

a. Systems biology, which is a relatively new field still being defined, is redefining the paradigm 

of how we think about genetics from a deterministic process to a far more complex and 

layered process of expression, 

b. Epigenetics can play a significant role in a organism’s gene expression as it relates to its 

environment and lifetime organism functionality.  It may even be heritable without changing 

DNA sequencing, and 

c. Metastable populations (fragile, easily fall into instability) are observed to naturally 

approach their own evolution differently from those populations that are stable, and this 

may influence the appropriateness of some urban food system strategies and tactics. 
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 Wagner, GP, Altenberg, L. Complex Adaptations and the evolution of Evolvability. International Journal of 

Organic Evolution, Vol 5, June 
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A useful definition of evolution is: “the improvements in an organism or system’s functionality that are 

created through the process of natural selection (observed by Darwin) and are heritable.”  An 

organism’s functionality (called its phenotype) is the expression of its genetic code (called its genotype) 

through its cellular processes interacting with the environment.  It is the fitness of this functionality that 

is selected for in the Darwinian process.  

 

The term evolvability “is an organism’s capacity to generate heritable phenotypic variation,” and the 

capacity of a lineage (successive generations) to evolve is its “evolutionary adaptability.”68  Translated 

into food system terms this means the ability of a food system to meet human sustenance and 

nutritional needs and to have the capacity to adapt to changing circumstances without losing its 

functionality.  Unlike the previous seven assessment methods that look at the current state of the 

system, assessing evolvability requires evaluating the system’s ability to transition to a new “state,” 

ostensibly higher, in the future, while maintaining functionality.  The term ‘state’ in a food system 

context refers to all the characteristics that define how that system is operating (Ex., percent of people it 

is able to feed, cost and price levels, impacts on environment, sustainability, etc.).   

 

Our research found that as evolutionary systems are being investigated more holistically, from the 

newly evolving field of ‘systems biology’, they are recognized as being much more interrelated, complex, 

and multi-layered than the old paradigm of DNA being their single determinant of inheritance.  

Sophisticated computer models of organisms are one of the tools being used to gain this deeper 

understanding.  One of the leaders in early organism modeling, Denis Noble, who built the first 

operating computer model of the human heart valve, discovered, through the discipline of that model’s 

development process, that many interrelating systems affect genetic expression and evolution.  Here is 

how this work was characterized in 2007 by The Economist: 

  

“… the output of a stupendously complex computer model of a heart, developed over more 

than 40 years. This model is an example of “systems biology”, an approach that represents a 

significant shift both in the way biologists think about their field and in how they go about 

investigating it. 

 

A central tenet of most scientific endeavor is the notion of reductionism—the idea that things 

can best be understood by reducing them to their smallest components. This turns out to be 

immensely useful in physics and chemistry, because the smallest components coming from a 

particle accelerator or a test tube behave individually in predictable ways.  In biology, though, 

the idea has its limits. The Human Genome Project, for example, was a triumph of reductionism. 

But merely listing genes does not explain how they collaborate to build and run an organism. 

Nor do isolated cells or biological molecules give full insight into the causes and development of 

diseases that ravage whole organs or organisms. A complete understanding of biological 

processes means putting the bits back together again—and that is what systems biologists are 
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trying to do, by using the results of a zillion analytical experiments to build software models that 

behave like parts of living organisms. 

 

The pharmaceutical industry stands to gain much from this approach. Around 40% of the 

compounds that drug companies test cause arrhythmia, a disturbance to the normal heart rate… 

Dr Noble is now part of a consortium involving four drug firms—Roche, Novartis, 

GlaxoSmithKline and AstraZeneca—that is trying to unravel how new drugs may affect the heart. 

Virtual drugs are introduced into the model and researchers monitor the changes they cause 

just as if the medicines were being applied to a real heart. The production of some proteins 

increases while others are throttled back; these changes affect the flow of blood and electrical 

activity. The drugs can then be tweaked in order to boost the beneficial effects and reduce the 

harmful ones. 

 

… Systems biology thus speeds up the drug-testing process. Malcolm Young is the head of a firm 

called e-Therapeutics, which is based in Newcastle upon Tyne. Using databases of tens of 

thousands of interactions between the components of a cell, his company claims to have 

developed the world's fastest drug-profiling system. In contrast to the two years it takes to 

assess the effects of a new compound using conventional research methods, Dr Young's 

approach takes an average of just two weeks. Moreover, the company has been looking at drugs 

known to have damaging side effects and has found that its method would have predicted 

them. 

 

Testing for reactions in this way could also offer a more rigorous route to assessing alternative 

therapies, such as herbs and clinical nutrition (which seeks to control disease through the use of 

particular foodstuffs). These remedies are often dismissed as unscientific because they have a 

multitude of effects on the body that are hard to quantify. Studying multiple effects, however, is 

precisely what models like the virtual heart are able to do. 

 

Nor need such models be confined to people. In biological terms, mice are better understood 

than men, and a team in the Netherlands is using a computer model of mouse physiology to 

investigate the effects of a high-fat diet, by monitoring the concentration of various components 

of the blood. The team, from a firm called SU BioMedicine, which is based in Zeist, found that 

the active ingredients of a particular concoction of Chinese herbal medicines have the same 

effect on blood composition as the anti-obesity drug Rimonabant. The hope is that systems-

biology studies like these will eventually trace out the pathways the herbs are affecting. 

 

Such models may also help to pin down the causes of diseases that arise from the interplay of 

genetic and environmental factors. Andrew Ahn of Harvard Medical School cites the example of 

diabetes, for which the standard clinical test is a measure of the level of glucose in the blood. 

But that is a single snapshot in time. Dr Ahn suggests that the way toward a fuller understanding 
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of diabetes is to track glucose levels against other factors such as diet, sleeping habits and 

psychological health. He proposes to employ a systems-biology model to do so.”69 

 

This holistic systems-biology approach and its models are evolving rapidly.  Applying this new paradigm 

to urban agriculture and food shed issues can offer a deeper understanding for more sustainable 

solutions.  Please go to the following online video for a further introduction to systems biology:   

http://videolectures.net/eccs07_noble_psb/ 

 

Evolvability Mechanisms:  Two of the recurring themes that favorably affect the natural selection 

process are (1) the number of variations available to select from (more is better) and (2) the robustness 

of the organism’s processes to maintain core functionality in the face of perturbations, mutations, or 

while it moves to new states (greater robustness is generally better).  These perturbations may be 

situations, such as shifting to accommodate climate, political, economic, or other changes or 

perturbations that could upset its functioning.  This is what differentiates the quality of robustness, 

which is a concept and property, from stability or homeostasis, which is the property of coordinated 

processes that maintains the state of an organism’s systems (which can be considered as particular 

instances of robustness).70 It is important to note that while functionality needs to be maintained during 

transition, stability may not be, and some species gain robustness by increasing instability in a part of its 

system, such as the HIV-1 virus.71  “Robustness is an inherent property of evolving, complex dynamic 

systems – various mechanisms incurring robustness of organisms actually facilitate evolution, and 

evolution favors robust traits.”72   

 

Robustness and variability also create a dynamic tension, since greater robustness can also suppress 

variability by resisting change or suppressing mutations, a defense mechanism against the majority of 

mutations being deleterious.  Evolvability mechanisms support one or both of these characteristics. See 

Exhibit 17 for a listing of some of the evolvability mechanisms we have identified so far (this work is 

continuing), which is followed by descriptions of each.  The point of looking at these biological 

mechanisms in relationship to urban agriculture and food shed development is not to try to become a 

biologist or learn how to manage the biology of the food system.  Rather, it is to notice how through 

the millennium nature has refined managing the processes of evolution at a system level.   This offers 

an example and model of how the overall development of the food shed or city urban agriculture might 

be managed to optimize system level sustainability and evolvability.  Each mechanism is relatively easy 

to understand and conceptualize as a discrete component of the management process and system 

functioning.  Evolvability analysis is the process of comparing proposed system solutions with the level 

of appropriate inclusiveness of these observed processes.
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Exhibit 17 
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Mechanisms
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Evolvability
• Protocol-based architecture
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• System control
• Information
• Learning
• Fitness step vs Neutrality
• Modularity
• Tradeoffs
• Failsafe 
• Robustness
• Errors
• Canalism
• Capacitance
• Phenotype Variability/Variation

Evolvability
Robustness & Heritable Variations

Evolutionary Dynamic Tension
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Comparing Urban Agriculture Approaches to Complexity and Uncertainty 

Urban agriculture can help address concerns of increasing food system failures, complexity, uncertainty 

and risk from five perspectives. See Exhibit 18. 

  

1) simplify connections to agriculture for building understanding and youth academics,  

2) improve sustainability of static equilibrium-centric agriculture,  

3) participate in balance and dynamic equilibrium agriculture,  

4) vote for opening multiple system pathways toward increased food system sustainability, and  

5) empower youth to drive a multi-city urban food system commons 

        

 

Exhibit 18 

 

 
 

1. Simplifying connections to understanding:  Urban agriculture reduces system complexity by making 

more direct  1) connections of residents to nature in order to gain more complete information from the 

natural environment, 2) experience of academic concepts for youth through agriculture-based learning, 

3) linkage to our food and its source, 4) understanding of agricultural processes and appreciation for 

local farmers, potentially leading to a desire for a more local and balanced food shed, and 5) knowledge 

of the food system for urban citizens to make more informed decisions.  

 

2. Improving static equilibrium-centric designs:  Urban agriculture can be used to improve current 

conventional farming systems by bringing system sustainability issues into close proximity within the 

Food System 
Sustainability

UA’s Potential Contribution to a Sustainable Food System

Simplify

Improve

Participate

Vote

Empower
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public arena to further research and drive more balanced solutions.  Conventional food systems have 

pursued economic equilibrium-centric objectives as the assumed best control mechanism to achieve 

system sustainability and food security.  However, this single metric has failed because it does not deal 

with agri-food systems embeddedness in complex ecological, sociopolitical and technological systems 

and processes, or its vulnerability to disruptions such as social unrest, wars, disease, and climate change.   

The conventional capital intensive investment approach combined with private scientific research has 

focused on scalable returns.  Out of necessity, this requires predictability; hence its attempts to 

externalize natural uncertainty and risk through (1) monocrop systems, with controlled inputs 

(fertilizers) and (2) chemical protection (pesticides, fungicides, and herbicides).  In parallel, 

infrastructure, political systems, patents, and trade barriers arose to further reduce uncertainty and risk 

for investors and to protect the economic predictability and returns needed for continuing investment.   

 

This offered short term success for several reasons, including: 

(a) fossil fuel energy has been relatively cheap so that organizations could maintain an 

ecosystem imbalance through low cost fertilizer and irrigation (b) laws and practice protected 

essential low cost immigrant labor while promoting aspects of social injustice (a situation which 

is changing, albeit slowly),  

(c) cleaning air, water and soil of manmade waste contaminants through wetlands and waste 

processing plants has been assumed to be limitless by natural environmental services (but we 

now know they are not, with almost 100% of U.S. farmland having some level of residual toxicity 

(which will ultimately need to be mitigated or remediated), and  

(d) subsidies and tariff barriers have distorted the cost/market balance.  These assumptions 

have been shown invalid, highlighted by the recently released OXFAM report.73 This report 

indicated that economic stability was achieved at a price level that excluded 20% of the world 

population (including 14.6% of the U.S. population) from meeting basic food needs.       

  

3. Participate in balanced and dynamic equilibrium agriculture:  Where a sufficient urban farming area 

of approximately two acres can be accessed, urban agriculture can be implemented following a 

participatory CSA rural model. Some organic CSA farms, such as Peacework Organic Farm, address food 

shed sustainability using an agro-ecosystem approach, striving for system balance and dynamic 

equilibrium, and substituting knowledge and labor for external inputs.   Balance is maintained by 

creating a quasi-closed system between the producer farming with nature and the consumer supporting 

the farmer.  Feedback loop immediacy is encouraged within and between both relationships through 

emphasis on ecological awareness and human communication at all levels.  This reflects a source of 

sustainability insight, biomimicry (learning from observing nature’s solutions to sustainability)74. In some 

biological systems it can be seen as, “the structure of the network, which involves both positive and 

negative feedback, that is responsible for making sustainable commitment”.  As an example,” in 

                                                           
73

 http://www.oxfamamerica.org/publications/growing-a-better-future 
74

 For a good review of many of the scientific advances that have come, and are being worked, through biomimicry 

see:  http://ase.tufts.edu/bdl/ and http://www.sandiegozoo.org/conservation/biomimicry/resources/ 

 

http://www.oxfamamerica.org/publications/growing-a-better-future
http://ase.tufts.edu/bdl/
http://www.sandiegozoo.org/conservation/biomimicry/resources/
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Escherichia coli it is its intercellular feedback that ensures perfect adaptation”.75  At Peacework Organic 

Farm the sustainable commitment feedback is enabled by maintaining transparency of operations, 

including farmer’s wages, and a close production-consumption linkage with an almost partnership 

relationship with their customers.  The latter share the risks, including of (a) production volume 

uncertainty (fixed price independent of season and seasonal fluctuating quantity of produce),  

(b) business model uncertainty (customers who are economically better off may demonstrate the 

conversion of social capital into economic capital by periodically supplementing capital shortfalls with 

capital infusions with the only return on investment expectation being maintenance of a healthy food 

source), and (c) customer economic circumstances (with a sliding scale so that better off customers pay 

more than less advantaged).    

 

4. Vote in support of pursuing sustainable pathways toward increased system sustainability:  In order 

to gain a broader system perspective and stimulate thinking outside-of-the-box relative to urban 

agriculture, research was done to understand the experience of those dealing with food shed 

development, agriculture related jobs (large and small), and poverty issues in developing areas of the 

globe:  Africa, Asia-Pacific, and Latin America.  What we observed was that the food system is facing  

significant challenges and pressures that are only expected to increase:  

 Increasing population, with 20% food insecurity on a global basis, 14.6% of the U.S. population 

experiencing food insecurity during the year 200876 (and increasing), and approximately 27,000 

(82%) of RCSD children during the months of July and August (when they are without the school 

lunch program77),  

 Increasing economic disparity exacerbating the impacts of food system cost/market issues, which 

combined with the population increase is resulting in institutionalized food insecurity,  

 Declining ecosystem diversity as the desire to reduce economic uncertainty and increased yields 

through tightly controlled monocropping has resulted in a major reduction in diversity of the 

ecosystem, with four varieties of once rare plants (maize, barley, rice, wheat), now representing 

over 40% of global agriculture78,  

 Increasing impacts of climate change in some parts of the world, including the U.S., that are putting 

more pressure on the food system, and 

 Increasing recognition of the offsetting negative impacts of the Green Revolution’s positive gains in 

food system volume and cost reductions.  

 

Urban agriculture can begin to broaden urban voters’ knowledge of these issues and use the power of 

their voting density to nudge politicians toward more sustainable solutions.    [Note: In the past, without 

regard to the negative impact on local food sources, society, and overall food security, politicians have 

                                                           
75

 Kitano H. 2004.  Biological Robustness.  Nature Reviews, Genetics Volume 5, November 2004, p 826 

http://www.cogs.susx.ac.uk/users/ctf20/dphil_2005/CSNs/Minimal%20Genome/kitanoRobustness.pdf 
76

 http://www.foodlinkny.org/pdfs/HIA_Local_Report.pdf 
77

 Per Tom Ferraro interview with Bob Smith on WXXI in 2009 
78

 Tilman, D. (1999) ‘Global Environmental Impacts of Agricultural Expansion: The Need for Sustainable and 

Efficient Practices’, Proceedings of the National Academy of Sciences, 96.11: 5995-6000. p5995 

http://www.cogs.susx.ac.uk/users/ctf20/dphil_2005/CSNs/Minimal%20Genome/kitanoRobustness.pdf
http://www.foodlinkny.org/pdfs/HIA_Local_Report.pdf
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frequently favored urban voters through policies of low priced and increased food variety through global 

food sources.]  These will a) require a broader definition of the problems and issues and their sources,  

b) recognize a greater spectrum of existing knowledge and experience and development of innovative 

technologies, and c) involve decisions to pursue multiple pathways toward more sustainable solutions 

rather than narrow singular answers.  See addendum to this section for more background on the 

outcomes from this part of our research. 

 

5.  Empower youth to drive a multi-city urban food system commons.  Eighty-two percent of 

Rochester City School District children face food insecurity some time during the year (as a minimum 

during summer) and represent the single largest population segment affected by the failure of 

Rochester’s current urban food system.  The Rochester adult population could rally behind their youth’s 

education and development and empower them as change agents (consistent with an RCSD stated goal).  

Using an urban agriculture focus, RCSD youth could drive a local initiative, potentially leading to a five-

city, seven-year initiative, to coalesce food system experience and expertise to help solve this food 

security problem. This also offers the potential as a major economic development opportunity for the 

city of Rochester and wider region (Rochester, Toronto, Buffalo, Syracuse, Ithaca).  This is consistent 

with several of the outcomes so far of this study, including: 

(1) Strategy to combine schools, recreation centers, and vacant land into critical masses of 

community engagement, 

(2) Tactic of improving youth academics while empowering youth as neighborhood change 

agents through the urban agriculture-based education model, 

(3) Development of a New Urban Food System model being initiated on RCSD facilities,   

(4) Commitment by Cornell University to locate its first urban ‘high tunnel’ research facility on 

RCSD grounds in order to engage grade K-6 students to do urban food system research, and 

(5) Recognition that the other four cities that would be part of this regional initiative have 

complementary initiatives underway that collectively represent a diversity that is not matched 

by other areas of the country.  

 

Discussion:  All five of the above initiatives are mutually reinforcing and can be pursued in parallel by 

various organizations, while cumulatively having a reinforcing impact on food security, youth academics, 

economic development, and a general improvement in wellbeing.  Based on voters needing to 

understand these issues, urban agriculture could potentially be considered a mandate for societal self-

interest in order for urban populations to become more knowledgeable and better connected to their 

food shed’s development.  Urban agriculture education and experience is needed to build sufficiently 

knowledgeable citizens within these increasingly dense voting blocks to enhance collective wisdom for 

food system policy priorities; urban population’s knowledge of how to relate to rapid change and its 

potential local and global consequences is important.  An outcome of the recent RCSD study was the 

initiation of a pilot summer social studies enrichment program for youth to explore the history of 

civilizations and cities in relationship to their food systems; thereby, not only increasing academic 

achievement, but building a generation of decision-makers that think holistically about the development 

of communities and their food systems.  
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Addendum 

 

Three of the most useful insights from this portion of our global research were:   

 

 “Framing” of sustainability problems can imply defining boundaries and making value judgments 

before starting a solution seeking process.  For example, “Do I include environmental and social 

justice issues in my analysis?”  This can significantly bias what solutions are considered and 

encourages status quo and normative elements (frequently demonstrated by public governmental, 

international developmental, and NGO lead activities) that favors extension of current solution 

parameters of existing known practices and problem definitions.  This is reminiscent of Einstein’s 

observation that “No problem can be solved from the same level of consciousness that created it.”  

These can prejudice against more creative and sustainable solutions, because boundary frames are 

influenced by  

o Using historical data that made assumptions as what was important to collect and 

entrenches certain pathways by making them appear more ‘knowable’ or ‘scientifically 

robust’79 

o Incorporating infrastructure that defines paths of least resistance,  

o Existing political systems that define structure and mechanisms of change and offer a 

limited vision of what is possible, and  

o Responding to power structures that define degrees of freedom and appraisal criteria.   

 

Interestingly, one of the four top priorities of OXFAM for improving global future food security is to 

increase the attention to small farmers, which is what was also suggested by a number of our team 

participants.  The process used in our feasibility study (and with Rochester City School District) 

attempts to avoid the initial problem framing issues entirely by intentionally focusing on identifying 

and modeling the system of influences responsible for how the current system works. This 

emphasizes a holistic system perspective and identification of those influences that restrict 

improving sustainability and wellbeing for stakeholders, and makes much less constraint on 

boundaries or value judgments (other than those imposed by the time availability, diversity, and 

willingness of stakeholders to identify influences and the implied value systems). 

 

 Integrating “science of the parts” is required to fully support a system perspective and provide 

system solutions.  This requires building interactional expertise and applying the science of 

integration that is characterized by interdisciplinarity and synthesis, by cross-sectoral and cross-

scale research and analysis.  While the predominant domain-specific scientific approach is a 

necessary component of evolving solutions it is limiting by being a path that:  

 

“is an analysis of specific biophysical processes that affect survival, growth, and distribution 

of target variables as if they were independent of each other and could be systematically 

                                                           
79

 Stirling, A., Leach, M., Mehta, L., Scoones, I., Smith, A., Stagl, S. and Thompson, J. (2007) Empowering Designs: towards more 
progressive appraisal of sustainability, STEPS Working Paper 3, Brighton: STEPS Centre. p30. 
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controlled one at a time.  It emerged from a tradition of experimental science, where a 

narrow enough focus is chosen to pose specific questions and empirical hypothesis, collect 

data and design critical tests for the rejection of falsified hypothesis.  The goal is to narrow 

the uncertainty to the point where acceptance of an argument among scientific peers is 

essentially unanimous.   Thus, it is conservative and narrowly focused, and it achieves this by 

being fragmentary and incomplete.  It provides individual building blocks of an edifice, but 

not the architectural design.” 80  

 

 “Solution paths to sustainability” may be a more realistic approach to pursuing increased system 

sustainability, rather than thinking in terms of a single “solution or set of solutions,” which implies 

knowing ideal endpoints and that there is a single “right” route and constellation of supporting 

strategies to get there.  This approach:   

o Acknowledges our ignorance relative to sustainability and therefore the limits involving 

incomplete knowability and partial predictability, and it emphasizes the importance of 

recursive learning for concurrently refining the route while in route and way points 

along the way;    

o Recognizes the need to take a system perspective in order to (a) address the 

interconnected complexity, diversity, and dynamic uncertainty and (b) identify the 

causal relationships influencing the system’s behavior.  While these may at times appear 

simple, when finally understood are always multiple and can exhibit nonlinearity, 

instability, and non-equilibrium states in the process of transitioning between stable 

states;  

o Uses these system attributes as a source of adaptation rather than trying to contain or 

reduce them [example of the latter is the Green Revolution, which while praised for 

development of its high yielding seeds (HY) and increasing food production faster than 

population growth since the 50s, is also criticized for using an uncertainty reducing 

strategy -that isolated (1) soil variability with fertilizers, 2) weather variability with 

irrigation, and (3) monocrop vulnerability with pesticides, herbicides, and fungicides].   

o Shifts toward sustainability, potentially achieved by allowing multiple paths and 

technological trajectories to increased sustainability, recognizing that different 

possibilities exist for different people in different places, with multiple situation-specific 

starting points that follow paths of recursive learning and making one decision at a time. 

 

Issues to consider  

 Implications of shifting the food-system supply-stream of seeds 

o From heirloom seeds that could be, and frequently were, reproduced season after 

season by the farmer,  

o To hybrid seeds that were (or are) higher yielding (yields that sometimes come at the 

expense of produce nutrition content and environmental degradation), and that were 

                                                           
80

 Thompson, J, Scoones, I. 2009. Addressing the dynamics of agri-food systems: an emerging agenda for social 

science research.  Environmental Science and Policy. 12, 386-397, p387 



 

90 

 

(or are) developed using public money and considered global public goods, but could 

not be reproduced by the farmer and are normally produced by private industry,  

o To “seed/chemical systems” that are (a) developed using private finance, (b) patent 

protected, which forbids the farmer from reproducing them, and (c) dominated by a few 

companies.  Related to this is the Green Revolution81 that since the 1950s has allowed 

food production to outpace population growth, but frequently not increased food for 

the poor nor the lot of many poor farm workers or farmers.  With this revolution came 

high-yielding “packages” of seeds and chemicals that were easy for distributors to sell, 

but their scale dependency favored wealthier farmers, and required irrigation and 

inexpensive nitrogen fertilizer, and    

o To now, what may be called the Gene Revolution, which is potentially replacing the 

Green Revolution with its breakthroughs of molecular biology and recombinant DNA as 

relatively expensive packages that risk amplifying inequities further;82  

 Politics of food are significant and will become more complex due to  

o food being more tradable than other commerce sectors,  

o new geopolitics as China, India, and Brazil are playing a more significant role,   

o poverty continuing to increase on a global scale [Raising the question of how is 

sustainable development being framed and to whose benefit?]. 

 Rising energy prices are driving massive investments in biofuels, which compete with food and 

contribute to price volatility and food insecurity; and turn our “food shed” into a “fuel shed”. 

 Normative focus on food system aggregate and averages relative to changes (i.e. average 

percent volume increase, average price reduction) that does not address the distributional 

impacts (i.e. volume price for specific economic population sectors that make the statistics look 

good overall, while at the same time excluding major segments such as the poor) and lack of 

improved nutrition and food security for those in poverty. 

 

Solution elements to consider 

 Responding to local conditions and resources with knowledge-based innovations that are done 

in ways that build farmers’ human and social capital; 

 Understanding farmers’ options and opportunities in relation to processes interacting across 

scales from the very local urban to global; 

 Linking analysis of household food and livelihood systems with those of global environmental 

change; 

                                                           
81

 The term Green Revolution was first used in 1968 by William Gaud, the former Administrator of the U.S. Agency 

for International Development.   For an interesting summary of this and its relationships to the Rockefeller and 

Ford Foundations and the cold war see pg 20 of Thompson, J., Millstone, E., Scoones, I., Ely, A., Marshall, F., Shah, 

E. and Stagl, S. (2007) Agri-food System Dynamics: pathways to sustainability in an era of uncertainty, STEPS 

Working Paper 4, Brighton: STEPS Centre 
82

 Tilman, D. (1999) ‘Global Environmental Impacts of Agricultural Expansion: The Need for Sustainable and 

Efficient Practices’, Proceedings of the National Academy of Sciences, 96.11: 5995-6000. P 5995 
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 Developing management and governance systems that (a) recognize and differentiate emergent 

positive and negative feedback loops, (b) facilitate adapting to continuous change and surprises 

in system behavior (as an integrated result of interacting ecosystems, sociopolitical systems, and 

technological systems), and (c) reduce information asymmetries that disadvantage small and 

poor farmers; 

 Anticipating the implications of the majority of the global population expected to be living in 

urban areas within twelve years; 

 Creating research and innovation systems that respond to the needs of highly differentiated 

farming communities of “place”.  Noting that generalized models and universal policy 

prescriptions do not help in the search for pathways to increased sustainability, particularly in a 

period of rapid change and uncertainty.83 

 

 

 

 

 

 

  

                                                           
83

 Thompson, J., Millstone, E., Scoones, I., Ely, A., Marshall, F., Shah, E. and Stagl, S. (2007) Agri-food System 
Dynamics: pathways to sustainability in an era of uncertainty, STEPS Working Paper 4, Brighton: STEPS Centre 
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Comparing Urban with Rural Agriculture Opportunities 

While, for the foreseeable future, rural conventional farming will continue to be the mainstay of our 

food system, and to a much lesser degree organic and IPM farming, urban agriculture offers two unique 

opportunities.  First, for the poor, since neither conventional nor organic farming systems currently offer 

a viable food security solution through traditional distribution channels, it is an opportunity for them to 

take matters more into their own hands.  Intensive organic farming in an urban setting can offer over 10 

times the production per square foot as conventional rural farming and be a viable supplemental 

approach to nutrition and possibly augmented income. 

 

Second, urban agriculture is a microcosm of the larger food system, and forces the visibility of and 

exposure to the broader system issues within these dense population centers.  Practicing agriculture in 

an urban environment offers the opportunity to engage the public in a living laboratory that forces the 

societal needs and issues that require balancing to be brought into close relationship.  These include:   

(1) residents that live in poverty in food deserts, desperately need food to live, and are driven 

toward energy-dense foods that are nutritionally empty and drive the larger issues of obesity; 

(2) schools that by law are prohibited from using toxic pesticides and use organic practices to 

teach life cycles and systems thinking as they pursue garden-based education experiences to 

enhance their student outcomes;  

(3) environmental toxicity that is pervasive and leaves no outdoor growing technology non-toxic 

and risk-free and raises the need to protect our young children, who are the ones most 

vulnerable to all of these system issues; and  

(4) land use decisions that require weighing commercial, residential, and agriculture objectives 

in an uncertain environment.  This comes down to negotiating competing value systems and 

fears and their criteria, in a public setting.  This is similar to the integrated decision-making 

needs of society-at-large, including local counties, states, and the nation. 

 

This project demonstrated a decision-making system to help address consideration number (4), which is 

included in our recommendations.   We suggest that it could also be used to address the issues 

represented by (1) through (3).  This might be less contentious and more productively addressed by 

shifting the debate away from which agriculture approach is better, because they all have benefits and 

are trying to improve sustainability, and instead address the uncertainty and risks.  These are present, in 

some form, with all agricultural and food system approaches.   Done well, focusing on system 

uncertainty and risk can bracket off the fears that drive much of the emotion, and thereby facilitate 

collaboration to determine how, as a society, we reduce sustainability uncertainty and risk in our food 

system, regardless of growing methods.      

 

Advancing the Sustainability Dialogue 

While most participants of organic and conventional farm systems are trying to improve sustainability 

and health impacts, there is still little collaboration. In an attempt to advance that dialogue, Exhibit 15 

diagrams some of the differences in the approaches to uncertainty and risk between organic and 

conventional practices.  Since it is impossible for any simplified view to accurately or fairly represent a 
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complex system, this is intended only as a stimulus and potential starting point for those interested in 

modeling and reducing systemic uncertainty and risk associated with both approaches.  This could be a 

benefit for both system and urban agriculture could play a significant role.  
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Exhibit 15 

 

Comparative Systemic Approaches 
Modeling Sustainability, Uncertainty, and Risk*

Soil
Focus on

soil health & 
water retention

Richer soil

Plant Variety
Focus on:

Robustness
Taste

Diversity
Nutrition
No GMOs

Lower health risk

Processed Produce
Higher % of Diet 

Higher Temp. Proc.
Energy denser

Fresh Produce
Local Bias, Fresher

Eat 4-48 hrs after picked
Fruits Vine Ripened
Travel  56 mi. avg.
More Sustainable
Nutrient denser

Impacts**

Less food security 
and access for 

poor

More Nutrient 
dense diet

Less
Sustainability risk, 
uncertainty, and  
thermodynamic 

impact

Plant Variety
Focus On:

Yield
Size

Uniformity
Travelability
Patentability
Allow GMOs

Higher health risk

Primary
Nutrition & Pest 
Control Systems

Fertilizers
Pesticides
Herbicides

Natural Pesticides
Higher Toxin Risk

Fresh Produce
Distant Bias, Less Fresh

Eat  1-3 Wks after picked
Fruits Picked Unripe
Travel  1,500 mi. avg.

Less Sustainable
Energy denser

Health System: Focused on prevention

Health  System: Focused on remediation & mitigation

Soil
Soil health is 

externalized & 
favor irrigation
Depleted soil

Organic*

Labor intensive polyculture;
Diverse horizontal supply chain

Primary
Nutrition & Pest 
Control Systems

Compost
Cover Crops

Crop Rotation
Companion Plants

Habitat
Lower Toxin Risk

Conventional*

Capital intensive monoculture;
Concentrated vertical supply chain

Processed Produce
Lower % of Diet

Lower Temp. Proc.
Nutrient denser 

Supplemental
Fertilizers

Natural Pesticides
Pesticides
Herbicides

Societal Directives
Sustainability, Nutrition,

Local, & Fair

Societal Directives
Reduce world hunger,

Volume, Cost

Smaller farms, higher production & revenue/sq. ft.
Lower subsidies, ROI, and externalized costs

Larger farms, lower production &  revenue/sq. ft.
Higher  subsidies, ROI, and externalized costs

Impacts**

More food security 
and access for 

poor

More Energy 
dense diet

More
Sustainability risk, 
uncertainty, and 
thermodynamic 

impact

* Beginning draft for starting discussions.  ** Current status; both organic and conventional farmers are working to improve sustainability impacts.

Common Issues:  
nutrient quality, 

bioavailability, and 
toxic residues.

Greater system nutrition 
density & less supplemental 

nutrition required

Greater system energy 
density & more supplemental 

nutrition required
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Soil:  Where Nutrition Potential Begins  

 

.... if I wanted to have a happy garden, I must ally myself with my soil; study and help it to the utmost, 

untiringly. .... Always, the soil must come first.  -  Marion Cran, If I Were Beginning Again 

 

What is Soil? 

Soil is the result of interaction among three partners: the abiotic components of the soil, living 

organisms and environmental components (temperature, water, air). Each of these brings different 

assets to the partnership, and each makes a unique value contribution to the whole. The synthesis of all 

contributions - soil - is greater than the sum of its parts. Soil must be understood and managed from this 

holistic perspective. 

 

The primary abiotic component of soil is rock which, as it becomes reduced to smaller particles, 

contributes the secondary components: sand, silt, clay and mineral nutrients. The combination of 

particle size, shape and arrangement affects the soil's compactability, air supply and water holding 

capacity.  

 

Living organisms make the following contributions to the soil partnership: conversion of carbon and 

nitrogen gas into solid compounds, modification of inherent soil fertility through biological 

transmutation, conversion of mineral soil nutrients into organic forms, creation of multi-level food 

production and storage systems, and creation of habitat through structural improvement of the soil.  

Environmental components of soil include air, water and temperature. The environmental components 

literally become incorporated into living organisms, and into the soil ecosystem. They are not just 

'factors' or 'influences', they contribute essential building blocks and energy to fuel the processes. They 

are vital and active participants.  
 

Sandy Loam Clay Loam Compost 
 

Both sandy and clay soils, common to the Rochester area, benefit from the addition of compost. 

   

http://en.wikipedia.org/wiki/Biological_transmutation
http://en.wikipedia.org/wiki/Biological_transmutation
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Soil is an ecosystem created through the proportionate availability and interaction of all three soil 

partners. Soil is the habitat living organisms have synergistically created for themselves. Our job is to 

support them, not to put them out of work.  

   

Managing the soil is very important. Insects are most attracted to plants that are unhealthy or have 

received unbalanced nutrients.  For example, fertilizing with excessive nitrogen makes plants more 

attractive to aphids. To keep your garden healthy, give it organic matter and humus.  

 

Soil Research 

We began the food production research by questioning Cornell University plant and soil scientists, 

COMFOOD list serve84, The Alternative Farming Systems Information Center at the National Agricultural 

Library85, and other sited internet sources.  We wanted to know how to create healthy soil conditions on 

blighted urban land that in return produces nutrient-dense food crops.  

 

We posed the following questions: 

 

 How soil nutrients were originally decided and which ones should we test for? 

 What soil conditions create the most nutrient-dense produce? 

 What labs provide the testing and what is the cost?  

 How do we build healthy urban soil using organic methods?  

 What are the best practices for achieving the most nutrient-dense produce? 

 Is there research to show nutrient differences between produce grown from heirloom seed in 

organic soil vs. Genetically Modified seed in conventionally fertilized soil vs. hydroponics, for 

example? 

 Are there nutrient differences between produce harvested before it’s ripe vs. when ripened on 

the plant? 

 Is local produce more nutritious than produce transported from across the nation or abroad? 

 How do you test for nutrient density of produce and what lab equipment is needed for doing 

so? 

 What toxins should we test for in urban soils, and what is the cost and source for having the 

testing done through a lab? 

 Can students in a K-12 learning environment test for nutrient density? 

 What lab equipment do we need for testing in a K-12 learning environment? 

 

The answer to these questions and production of food through UA/CG was approached from four 

perspectives: 

   

                                                           
84

 COMFOOD  is an email listserve created to link individuals and organizations involved with or interested in 

community food security (CFS). http://www.foodsecurity.org/list.html 
85

 USDA National Agricultural Library. http://afsic.nal.usda.gov/nal_display/index.php?info_center=2&tax_level=1 

 

http://www.foodsecurity.org/list.html
http://afsic.nal.usda.gov/nal_display/index.php?info_center=2&tax_level=1
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1. Soil Health 

2. Soil Contamination 

3. Growing Technologies 

4. Costs Models 

 

Soil Health 

 

“There is no spot of ground, however arid, bare or ugly, that cannot be tamed into such a state 

as may give an impression of beauty and delight.” -  Gertrude Jekyll 

 

Soil, plants, and human beings are, and form, a complex and interdependent living systems.  Human 

beings are dependent on the soil to produce plants for their physical and mental wellbeing and plants 

are dependent on healthy nutrient-dense soil for their physical wellbeing.  

 

While there are many modern technologies such as hydroponics, aeroponics, and aquaculture that use 

manmade environments that grow food crops, this food production section will focus largely on food 

crops grown in urban soils.  Other growing technology descriptions can be found in the glossary. 

 

Growing food in urban environments requires a high level of knowledge and skills in order to grow 

nutrient-dense produce free of harmful pathogens and toxins.  Farmers and gardeners alike understand 

that healthy soil conditions are the first key to the success of any garden. Healthy soils require a balance 

of chemical, physical, textural, and biological factors including good percolation, bulk density, aggregate 

stability, and balanced pH.  In addition, seventeen elements have been determined to be essential to 

plant growth and reproduction.  Agricultural science considers an element essential if in the absence of 

one or more of these elements, plant growth and reproduction are significantly hindered.  See Table 3 

for soil analysis services through Cornell University.  In the case of large monocrops, these are tailored 

to specific varieties.  For the urban farmer, who grows diverse crops it is a compromise range, which can 

be refined based on the range of varieties and through experience can learn what works best for their 

situation.   
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Cornell Nutrient Analysis Laboratory provides comprehensive soil analysis for nutrients and heavy 

metals.  Choose the highlighted tests on the following page to get a comprehensive test appropriate for 

most urban gardens. http://cnal.cals.cornell.edu 

 

http://cnal.cals.cornell.edu/
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Soil Contamination 

A nation that destroys its soils destroys itself.   

-   Franklin D. Roosevelt 

 

Soils normally contain low background levels of heavy metals. Excessive levels of heavy metals can be 

hazardous to man, animals and plants. Heavy metals regulated by the EPA are arsenic (As), cadmium 

(Cd), copper (Cu), lead (Pb), nickel (Ni), selenium (Se), and Zinc (Zn). In starting a garden or farm, you 

should test the soil, regardless of the source, for nutrients and contaminants. To make testing more 

affordable, it is helpful to research the history of what toxic materials were used on the site in the past. 

Information about typical sources of heavy metals and safe soil levels are provided in Table 4 below: 

 

Table 4: Common Sources of Contamination86 

 

General Source  Specific Contaminant  

Paint (‹ 1978)  lead  

High Traffic Areas  lead, zinc, PAHs  

Treated Lumber  arsenic, chromium, copper  

Burning Wastes  PAHs, dioxins  

Manure  copper, zinc  

Coal Ash  molybdenum, sulfur, selenium  

Sewage Sludge  cadmium, copper, zinc, lead, PBTs  

Petroleum Spills  PAHs, benzene, toluene, xylene  

Commercial/Industrial Site Use  
PAHs, petroleum products, solvents, TCE, lead, 

other heavy metals  

Pesticides  

lead, arsenic, mercury (historical use), 

organophosphates, chlordane and other 

chlorinated pesticides  

 

Common Toxins Found in Urban and Rural Soils 

Arsenic (As) Component in manufacture of bronze materials, fireworks, ammunition, laser materials, 

glass, semiconductor materials, wood preservatives, copper and lead alloys, agricultural chemicals, and 

insecticides (most of which are obsolete) commonly used in the orchard industry.  A word of caution for 

individuals and municipalities who purchase “fresh” topsoil/clean fill for community gardens: purchased 

topsoil often comes from former farmland and orchards that have been dug for basements of new 

                                                           
86

 Urban Agriculture and Soil Contamination: An Introduction to Urban Gardening 

http://cepm.louisville.edu/Pubs_WPapers/practiceguides/PG25.pdf 

 

http://cepm.louisville.edu/Pubs_WPapers/practiceguides/PG25.pdf
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homes. Topsoil, especially from an old orchard, may contain high levels of arsenic and other insecticides.  

Soil testing should be done on all soil prior to starting a garden project.  

 

Barium (Ba) is a lustrous, machinable metal which exists in nature only in ores containing mixtures of 

elements.  It is used in making a wide variety of electronic components, in metal alloys, bleaches, dyes, 

fireworks, ceramics and glass.  In particular, it is used in well drilling operations where it is directly 

released into the ground.  Some people who drink water containing barium well in excess of the 

maximum contaminant level (MCL) for many years could experience an increase in their blood pressure. 

 

Cadmium (Cd) Component in manufacture of solder, electrical supplies, batteries, barriers to control 

nuclear fission, anticorrosive coatings for metals, bearing alloys, amalgam in dentistry and worm 

treatments for swine and poultry.  Regular consumption of plants containing 3.0 ppm Cd can poison 

man and animals.  It interferes with enzymes and other proteins.  In livestock, it accumulates in the 

kidneys, spleen and liver.  In humans, Cd interferes with the metabolism of calcium and phosphorus, 

causing a painful bone disease. 

 

Chromium (Cr) is a metallic element, is found in rocks, soil, plants, and animals.  Chromium is also used 

in steel making, metal plating, leather tanning, paints, dyes and wood preservatives.  The most common 

forms of chromium in the environment are trivalent (chromium-3), hexavalent (chromium-6) and the 

metal form, chromium-0.  Chromium-3 occurs naturally in many vegetables, fruits, meats, grains and 

yeast.  Chromium-6 and -0 are generally produced by industrial processes.  Major sources of chromium-

6 in drinking water are discharges from steel and pulp mills, and erosion of natural deposits of 

chromium-3.  At many locations, chromium compounds have been released to the environment via 

leakage, poor storage, or improper disposal practices.  Chromium compounds are very persistent in 

water as sediments.   

 

Lead (Pb) See a detailed discussion of lead below.   

 

Mercury (Hg) Mercury is an element in the earth's crust. Humans cannot create or destroy mercury. 

Pure mercury is a liquid metal, sometimes referred to as quicksilver that volatizes readily. It has 

traditionally been used to make products like thermometers, switches, and some light bulbs. 

Mercury exposure at high levels can harm the brain, heart, kidneys, lungs, and immune system of people 

of all ages.  Research shows that most people's fish consumption does not cause a health concern. 

However, it has been demonstrated that high levels of methylmercury in the bloodstream of unborn 

babies and young children may harm the developing nervous system, making the child less able to think 

and learn. 

 

Nickel (Ni) Component in manufacture of stainless steel, other corrosion-resistant alloys, coins, nickel 

steel for armor plates, burglarproof vaults, vegetable oils, ceramics and greenish glass, Al-Ni-Co magnets 

and Ni-Cd batteries.  Plants containing more than 100 ppm Ni develop symptoms of toxicity.  Toxicity in 

grasses or other monocots closely resembles iron deficiency. 
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Organochlorine (OC) was a chemical used as insecticides banned many years ago (Examples include 

DDT, aldrin, dieldrin, heptachlor, chlordane and toxaphene).  These are ubiquitous in soils and will 

remain so for decades.  They may be more prevalent in rural the urban soils and should definitely be 

tested for, including when bringing in soil for raised beds. 

 

Selenium (Se) Essential nutrient in animal nutrition; component of dandruff shampoos and fungal 

infection treatments; used in manufacture of ruby-colored glasses and enamels, photoelectric cells, 

resistors, photographic emulsions, stainless steel, pigments, rubber, metal alloys, textiles, petroleum 

and medical therapeutic agents.  Se in small amounts benefits crop production and is essential to animal 

nutrition. Deficiency causes muscular dystrophy in livestock, known as “white muscle disease,” and loss 

of hair. 

 

Zinc (Zn) & Copper (Cu) 

Cu—Component in metal alloys, electrical wiring, some water pipes, preservatives for wood, leather 

and fabrics; and some agricultural fungicides.  Zn— Widely used in industry to make dye, paint, rubber, 

wood preservatives and ointments. Cu and Zn are essential plant micronutrients.  However, at high 

levels, they may be toxic to plants and earthworms. 

 

Table 5: Recommended Limits (ppm) for Metals in Urban Vegetable Garden Soils87 

 

Element 
Garden 

Threshold a 

Residential 

SCO b 

Intervention 

Needed c 
Issue 

Test 

Costd 

Arsenic 10 16 50 Human toxicity $10 

Barium ---- 350 2000 Human toxicity  

Cadmium 3 2.5 12 Human toxicity $10 

Chromium 
25 (hexavalent) 

600 (trivalent) 

22 (hexavalent) 

36 (trivalent) 
380 Human toxicity $10 

Copper 130 270 190 Plant toxicity $10 

Mercury 1.0 ------- 10 Human toxicity $30 

Nickel 70 140 210 Plant toxicity  

Lead 500 400 530 Human toxicity $15 

Zinc 300 2200 720 Plant toxicity  

a. Adapted from UK guidelines for urban garden soils.  

b. Developed the NYS Dept. of Health.  

c. From Netherlands environmental quality standards. 

d. Paradigm Environmental Services Inc., Rochester, NY  

 

                                                           
87

 Murray B. McBride, Professor of Soil Science, Director of the Cornell, Waste Management Institute 
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Lead (Pb) Component in manufacture of older paints, older plumbing hardware, ammunition, solder, 

metals, storage batteries, sound and vibration absorbers, lead gasoline, obsolete insecticides (lead 

arsenate), lead crystal and flint glass.  Pb can cause health problems, particularly in children.  It 

accumulates in the body and can build to toxic levels under continuous exposure. Concerns about Pb 

poisoning resulted in the elimination of Pb from gasoline, paint and plumbing lines.  

 

Soil Lead Levels Lead is naturally present in all soils, generally in the range of 5-40 parts lead per 

million parts soil (ppm).  Pollution, however, can increase soil lead levels to several thousand mg/kg.  

The major cause of soil contamination by lead in populated areas is the weathering, chipping, scraping, 

sanding, and sand blasting of structures bearing lead-based paint. 

 

In the past, the uses of tetraethyl lead as an anti-knock ingredient in gasoline and lead arsenate as an 

insecticide in fruit orchards were important causes of soil contamination by lead.  Automotive lead 

emissions have effectively ceased with the phasing out of leaded fuels.  With the development of more 

effective pesticides and Integrated Pest Management (IPM), lead arsenate is no longer in use. 88 

Unfortunately, lead persists is soil many hundreds of years, so the past use of these products continues 

to present problems in some areas. 

 

Soil lead becomes a health risk when directly ingested or breathed as dust.  Garden produce, which has 

accumulated lead in its tissue or has soil particles adhering to it, can also be a hazard if eaten.  Lead 

poisoning is a particular concern for young children (under 6) because their play habits tend to maximize 

exposure and their bodies’ rapidly developing systems are very sensitive to the effects of lead. 

 

Total lead levels higher than 1000 ppm are legally hazardous. Contact your state’s Department of 

Environmental Protection regarding removal of contaminated soil materials.  Information derived from a 

variety of sources has resulted in classifying soil lead levels as follows: 

  

                                                           
88

 www.umass.edu/plsoils/soiltest/lead1.htm 

 

http://www.umass.edu/plsoils/soiltest/lead1.htm
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Table 6: Soil Lead Levels 

 

Lead 

Level 

Extracted Lead 

(ppm) 

Modified Morgan 

Estimated Total 

Lead (ppm) 

Acceptable 

Garden Project 
Suitable Garden Project 

Low Less than 43 Less than 200
89

 In-ground 

Safe for all vegetables:  leafy 

vegetables, lettuce, spinach, Swiss 

chard, beet leaves, cabbage, kale, 

collards, broccoli, cauliflower, 

beans, snow peas, carrots, 

potatoes, beets and turnips 

Medium 43 to 126 200 to 1000 

Raised bed with 

new clean fill,  

sheet mulch 

Safe for fruiting plants: tomatoes, 

eggplant, peppers, okra, squash, , 

cucumber, melons, peas, bulb, and 

tree fruits 

Plus corn and onions 

High 126 to 480 1000 to 3000 Building - Only No fruits or vegetables allowed 

Very 

High 

Greater than 480 Greater than 

3000 

Brownfield – 

Remediation 

Needed  

No fruits or vegetables allowed 

Lead Testing:  

PARADIGM ENVIRONMENTAL SERVICES INC 

179 Lake Avenue, Rochester NY 14608, Mr. Bruce Hoogesteger, (585) 647 -2530  

 

Practices to Reduce Lead and Heavy Metal Risk 

 

To dig in one's own earth, with one's own spade, does life hold anything better? 

- Beverly Nichols 

Educate 

 Learn all you can about safe gardening practices. (See links to references and resources included in 

this document) 

 Attend educational workshops.  

 

Plan Ahead 

 Acquire records from City Hall that explain the history of the parcel.  

 Survey the property to determine the potential toxin hazards, extent of the contamination, and 

location of high-risk areas. 

                                                           
89

 Because of the possibility of bare soil exposure to children through hand to mouth activity, soils with lead levels 

exceeding 100 ppm should not be exposed and pregnant women should avoid soil contact. 
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Test Soil 

 Conduct nutrient and contaminant testing through a reputable source indicated at the end of this 

section III. 

 Carefully follow instructions for collecting soil samples. 

 Analyze contaminant concentration in soil samples. 

 

Design Garden 

 Locate gardens away from old painted structures and heavily travelled roads. 

 Remove obvious contaminants such as scrap metal, barrels, plastic containers, construction 

materials, and trash. 

 Be mindful of sun and water source. 

 

Build Raised Beds if Toxins are Detected  

 

 Use geotextiles, woven and non-woven (not an impermeable membrane: water needs to drain, soil 

needs to breath) that should be placed on soils prior to placing raised beds.  

 Construct raised beds from hardwoods such as cedar, redwood, larch, and hickory. Pine also 

acceptable and more reasonably priced, but will not last as long as hardwoods. Pressure treated 

wood should never be used for growing food due to toxic preservatives.  

 Build beds a minimum of 12” in height. 

 Fill raised beds with clean fill that has also been tested for contaminants. 

 Use mulch, cover crops, straw, or a weed tarp in garden beds to reduce the potential for aerial soil 

dust deposition or soil splash up on crops.  

 Annually retest the garden soil to monitor for re-contamination and nutrients. 

 Where container or raised bed gardening is not possible, fruiting crops could be grown. 

 Mulch pathways with weed mat, straw, or woods chips to reduce soil dust, which could contain 

contaminants. 

 

Raise pH 

 Maintain soil pH levels in the range of 6.5-7.3. Lead is relatively unavailable to plants when the soil 

pH is within this range. If needed, add lime according to soil test recommendation.  Lead is also less 

available when soil phosphorus tests high.  

 

Add Compost  

 Add well-composted organic matter from plant and livestock waste, especially since Rochester 

region has sandy soils, which easily drain water and nutrients.  

 Add organic matter to balance pH and aid in water absorption and retention. 

 Adding one-third by volume organic matter will significantly reduce lead availability.  
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Please Note 

 Do not use plants grown in contaminated soils for compost.  These should be thrown into the 

garbage. 

 Compost from outside sources should also be analyzed as it can contain soluble salts. 

 Avoid leaf mulch obtained along highways or city streets as it may contain higher than normal lead 

levels and other contaminants from automobiles. 

 Discard old and outer leaves before eating leafy vegetables. Peel root crops if there is danger of 

lead. 

 Wash all produce with potable water. 
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Growing Technology 

“Man — despite his artistic pretensions, his sophistication, and his many accomplishments — owes his 

existence to a six inch layer of topsoil and the fact that it rains.”   - Unknown 

 

Up until the last fifty years food was most commonly grown outdoors in the soil and plants naturally 

adapted to their environments which allowed them to become resilient, adaptable, and genetically 

diverse. 

 

In the 20 and 21st century organic farmers, commercial farmers, manufacturers and plant scientists have 

used a wide variety of growing technologies, using both natural and manmade production aids.  Modern 

growers have a multitude of growing options for growing food and fiber.  

Creating Nutrient-dense Produce 

 

The body repeats the landscape. They are the source of each other and create each other. 
-   Meridel Le Sueur 

 
“The nutritive content of food grown under different conditions is an incredibly complicated one. 

Research criteria and parameters to do valid research of this type are extremely difficult to create and 

are demanding and expensive to implement.  Plants are very sensitive to countless elements in their 

production environment, and each element affects the crop.  In order to obtain credible research data, 

each element or variable must be accounted for, analyzed, controlled and weighed.  Variables may be 

anything from pre-existing soil conditions, heat, rainfall, to time and method of harvest.  Additionally, 

crop varieties can vary greatly in nutritive content regardless of its method of production.” 90 

     

Most commonly, nutrient density is defined as a ratio of nutrient content (in grams) to the total energy 

content (in kilocalories or joules).  nutrient-dense food is the opposite of energy-dense food (also called 

"empty calorie" food).  According to the Dietary Guidelines for Americans 2005, nutrient-dense foods 

are those foods that provide substantial amounts of vitamins and minerals and relatively few calories. 

Fruit, vegetables, eggs, meat, and cheese are considered nutrient-dense food, while products containing 

added sugars, fats, refined grains, and alcohol are not. 

 

Second, nutrient density is defined as a ratio of food energy from carbohydrate, protein or fat to the 

total food energy.  To calculate nutrient density (in percent), divide the number of calories or joules 

from one particular nutrient by the total number of calories or joules in the given food and then multiply 

this by 100. 

 

                                                           
90

 Katie Winkleblack, Alternative Farming Systems Information Center, USDA National Agricultural Library, 

katie.winkleblack@ars.usda.gov 
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Third, nutrient density is understood as the ratio of the nutrient composition of a given food to the 

nutrient requirements of the human body.  Therefore, a nutrient-dense food is the food that delivers a 

complete nutritional package. 

 

Steve Reiners, at the New York State Agricultural Experimental Station, Cornell University says this about 

nutrient density: 

 

In general:      

 When soil is depleted; nutrient density and quality diminishes. 

 Organic growers are concerned with soil, managing disease, and the slow release of nutrients. 

 Conventional growers are now looking at soil health. 

 There’s nutrient benefit in skin of fruit which contain tannins and polyphenols. 

 Sunlight and soil determine nutrients. 

 Vine ripened produce has more nutrients. 

 Nutrient density in produce begins to decrease once it has been harvested.91 

 The longer the time between harvest and consumption the greater the reduction in nutrients. 

 Organic produce, though sometimes smaller, contains less water. Dry weight and thicker skins 

contribute to higher nutrient density. 

 The old heirlooms generally have more dry matter, so they are more nutrient dense. 

 Largest difference is that organic produce may have more phytochemicals (chemicals that plants 

produce for their own protection; antioxidants). 

 Insect attack leads to more stress causing plants to produce more of certain nutrients. Within 

limits, stress leads to more nutrients. 

   

Dr. Donald Davis, research associate at the Biochemical Institute at the University of Texas, Austin has 

done research on this topic and found an overall decline in some nutrients over the last fifty years in a 

variety of vegetables. Find his research at:  http://www.jacn.org/cgi/reprint/23/6/669 

 

Table 7 provides an example of the influences leading to nutrient loss due to multiple factors of seed 

choice, nutrient quality, light, fertilizers, water, processing, temperature, and storage. 

 

                                                           
91 http://www.extension.org/pages/How_Long_Do_Fruits_and_Vegetables_Retain_Their_Nutrients 

Nutritional Quality of Organic Versus Conventional Fruits, Vegetables, and Grains. Virginia Worthington, M.S., 

Sc.D., C.N.S. http://www.ioia.net/images/pdf/orgvalue.pdf 

 

 

http://www.jacn.org/cgi/reprint/23/6/669
http://www.extension.org/pages/How_Long_Do_Fruits_and_Vegetables_Retain_Their_Nutrients
http://www.ioia.net/images/pdf/orgvalue.pdf
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Table 7: Nutrient Density Relations 
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Organic Farming 

 

You can bury a lot of troubles digging in the dirt. -Author Unknown 

 

Unlike conventional farmers, who often use regulated pesticides and herbicides requiring licensing, in an 

urban setting the “farmer” or “gardener” is likely to be an unlicensed adult, young adult, or child who 

does not have adequate knowledge to use and apply complex chemicals to control weeds or insects.   

 

It is our recommendation that urban gardeners and farmers follow sustainable and organic practices to 

ensure the health and safety of all citizens and not compound any existing contamination and soil 

depletion issues. 

 

Organic Farming is the form of agriculture that relies on crop rotation, green manures, compost, 

biological pest control, hand and mechanical cultivation to maintain soil productivity and control pests, 

excluding or strictly limiting the use of synthetic fertilizers and synthetic pesticides, plant growth 

regulators, livestock feed additives, and genetically modified organisms.  

 

Organic agricultural methods are internationally regulated and legally enforced by many nations, based 

in large part on the standards set by the International Federation of Organic Agriculture Movements 

(IFOAM), an international umbrella organization for organic organizations established in 1972. IFOAM 

defines the overarching goal of organic farming as follows: 

 

"Organic agriculture is a production system that sustains the health of soils, ecosystems and people. 

It relies on ecological processes, biodiversity and cycles adapted to local conditions, rather than the 

use of inputs with adverse effects. Organic agriculture combines tradition, innovation and science to 

benefit the shared environment and promote fair relationships and a good quality of life for all 

involved." —International Federation of Organic Agriculture Movements 
 

Our recommendation that urban agriculture be organic, in addition to being safer in a densely populated 

urban environment, is also consistent with a growing trend according to “The World of Organic 

Agriculture Statistics and Emerging Trends 2009”, thus enhancing its potential as a viable business 

opportunity. 
 

 “Since 1990, the market for organic products has grown at a rapid pace, reaching $46 billion in 

2007. 

 32.2 million hectares of agricultural land are managed organically by more than 1.2 million 

producers, including smallholders (2007).  

 In addition to the agricultural land, there are 0.4 million hectares of certified organic 

aquaculture. 

http://en.wikipedia.org/wiki/Agriculture
http://en.wikipedia.org/wiki/Crop_rotation
http://en.wikipedia.org/wiki/Green_manure
http://en.wikipedia.org/wiki/Compost
http://en.wikipedia.org/wiki/Biological_pest_control
http://en.wikipedia.org/wiki/Cultivation
http://en.wikipedia.org/wiki/Pest_(organism)
http://en.wikipedia.org/wiki/Fertilizers
http://en.wikipedia.org/wiki/Pesticide
http://en.wikipedia.org/wiki/Plant_growth_regulator
http://en.wikipedia.org/wiki/Plant_growth_regulator
http://en.wikipedia.org/wiki/Genetically_modified_organism
http://en.wikipedia.org/wiki/International_Federation_of_Organic_Agriculture_Movements
http://en.wikipedia.org/wiki/International_Federation_of_Organic_Agriculture_Movements
http://en.wikipedia.org/wiki/Umbrella_organization
http://en.wikipedia.org/wiki/International_Federation_of_Organic_Agriculture_Movements
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 Consumer demand for organic products is concentrated in North America and Europe; according 

to Organic Monitor these two regions comprise 97 percent of global revenues.”92 
 

In the United States “Consumer Research” released in 2008 by The Natural Marketing Institute (NMI) 

revealed that U.S. consumers are increasingly incorporating organic into their lifestyles.  Total household 

penetration across six product categories had risen from 57 percent in 2006 to 59 percent in 2007. The 

research also showed that the number of core users, has increased from 16 percent in 2006 to 18 

percent in 2007. Other findings published by The Hartman Group in 2008 showed over two-thirds (69 

percent) of U.S. adult consumers buy organic products at least occasionally. Furthermore, about 28 

percent of organic consumers (about 19 percent of adults) are weekly organic users.  Organic categories 

that continue to be of high interest to consumers are dairy, fruit, vegetables, prepared foods, meats, 

breads and juices, according to the report. 
 

“The main reasons cited by U.S. consumers for buying organic products have included taste, 

environmental responsibility, freshness, social responsibility, and a belief that organic products are 

better for their children.  Consumers have also said they do so: 
 

 To avoid products that rely on pesticides or other chemicals 

 To avoid products that rely on antibiotics or growth hormones 

 For nutritional needs 

 To support the environment 

 To avoid genetically modified products 

 Due to health reasons other than allergies 

 To support sustainable agriculture 

 

Shoppers buying organic meat have cited better health and treatment of the animal, better nutritional 

value, better taste, positive long-term health effects, and freshness.” 

 

Locally, several major shifts occurred in Rochester and around our region from 2010-2011 to align with 

the growing demand for nutrient-dense organic food: 

 

 New York State awarded a 4.9 million US Dollar grant to help establish the Center for Organic 

and Sustainable Agriculture at Alfred State College.  The new facility houses New York’s first on-

campus organic dairy herd. The college also developed New York’s first degree program in 

organic agriculture. 

 

                                                           
92

 The World of Organic Agriculture: Statistics and Emerging Trends 2009, http://www.organic-

world.net/fileadmin/documents/yearbook/2009/world-of-organic-agriculture-2009-small-2009-02-15.pdf 

Data source: United States Department of Agriculture (USDA), Economic Research Service, Washington DC, 20036-

5831 USA. Download of data sets for organic production at www.ers.usda.gov/Data/Organic/; Download of 

detailed data at www.ers.usda.gov/Data/Organic/index.htm#tables. The data refer to 2005. 

http://www.organic-world.net/fileadmin/documents/yearbook/2009/world-of-organic-agriculture-2009-small-2009-02-15.pdf
http://www.organic-world.net/fileadmin/documents/yearbook/2009/world-of-organic-agriculture-2009-small-2009-02-15.pdf
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 The Northeast Organic Farming Association of New York State moved its offices to Rochester, 

New York and is housed within Monroe County’s Cornell Cooperative Extension. 

 

 In 2010 Rochester Roots partnered with The Gandhi Institute and the City of Rochester to 

provide a Growing Together: How to Community Garden Conference attracting 130 citizens 

from the region. They also contracted with the Rochester City School District to provide garden-

based education, professional development workshops, and a research project to design a 

Learning, Research, and Agriculture Demonstration Center for RCSD. 

 

 Rochester Roots awarded $250,000 grant from New York State Department of Agriculture and 

Markets funded through the Genesee Valley Regional Market Authority.  

 

 The Rochester Public Market was awarded a $2 million grant from New York State Department 

of Agriculture and Markets to establish an indoor market shed and demonstration kitchen. 

 

 Monroe Community College established the Grow Monroe program at Monroe Community 

College under the direction of Robert King. 

 

 Freshwise Farm deconstructed a portion of their hydroponic growing facility and is establishing 

an in-ground sustainable agriculture project in its place. 

 

Creating Healthy Soil 

The transformation of nutrient depleted soil into fertile soil takes time.  Since food production has a 

direct and integrated relationship to our natural ecosystem, it requires that the gardener know the 

history and use of the land, use observation skills, resourcefulness, and some basic knowledge to ensure 

soil is nutrient-dense in order to grow produce that is nutrient-dense.  Both composting and sheet 

mulching are techniques widely used by urban gardeners to create nutrient-dense soil while reducing 

the risk of toxin uptake by plants. 
 

 

Compost is the biological decomposition of organic matter, both plant and animal materials through 

aerobic action into a rich black soil. The process of composting is simple and practiced by individuals in 

their home yards, farmers on their land, and industrially by industries and cities. 

 

Compost soil is very rich soil and used for many purposes. A few of the places that it is used are in 

gardens, landscaping, horticulture, and agriculture. The compost soil itself is beneficial for the land in 

many ways, including as a soil conditioner, a fertilizer to add vital humus or humic acids, and as a natural 

pesticide for soil. In ecosystems, compost soil is useful for erosion control, land and stream reclamation, 

wetland construction, and as landfill cover. 

 

http://en.wikipedia.org/wiki/Soil
http://en.wikipedia.org/wiki/Composting
http://en.wikipedia.org/wiki/Gardens
http://en.wikipedia.org/wiki/Landscaping
http://en.wikipedia.org/wiki/Horticulture
http://en.wikipedia.org/wiki/Agriculture
http://en.wikipedia.org/wiki/Soil_conditioner
http://en.wikipedia.org/wiki/Fertilizer
http://en.wikipedia.org/wiki/Humus
http://en.wikipedia.org/wiki/Humic_acids
http://en.wikipedia.org/wiki/Pesticide
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           Single Compost Bin            Two Bin Compost System                            Vermicompost Bin 

 

Sheet mulching is a garden and landscaping method that allows new soil to be created on site and is a 

form of no-dig or no-till gardening. Planting is done directly into the layered materials once they have 

begun to decompose. The ideal time to create a no dig garden is in the fall when fresh fallen leaves are 

in abundance. The mound will start to decompose over the winter and be ready for spring planting of 

fruits and vegetables. 

 

The effect reduces maintenance, increases water retention, prevents erosion, recycles nature's free 

materials and improves soil at a minimal cost. It also makes it possible to create garden areas without 

hard digging first where environmental or physical restrictions apply. The process involves covering the 

grass, soil, weeds, and open ground with layers of material known as the "barrier” and "mulch" layers. 

 

 

 
 

 

 

   

Sheet Mulching Layering Example 
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http://thegardenhound.com/Home/tabid/36/ctl/Details/mid/414/ItemId/11/Default.aspx 

 

“Lasagna Gardening” or “Sheet Mulching” is an inexpensive way to build healthy 

nutrient dense soil using renewable resources without disturbing the topsoil. 

 

http://thegardenhound.com/Home/tabid/36/ctl/Details/mid/414/ItemId/11/Default.aspx
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Ecosystem Resources  

There are five key, and FREE, naturally occurring resources that are readily available from our urban 

environment and can benefit in the development of a healthy ecosystem that in turn supports plant 

growth: water, minerals, biology, light, and temperature. Learning to make use of these resources for 

conservation purposes will help keep startup and ongoing costs to a minimum.  These resources are 

available in many forms as illustrated by Table 8, Ecosystem Models.  

 

The three left columns represent naturally occurring ecosystem forms. These can be supplemented in 

the ways shown on the right hand series of columns. The more substitution required the less sustainable 

the system. 
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Table 8: Ecosystem Models 
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Examples: 

 Many urban gardeners are concerned about having an adequate water supply.  Through using 

compost and mulching techniques natural rainwater can be conserved in the soil instead of lost 

through evaporation. 

 Fall leaves can be collected and composted in a simple bin or pile and overwintered. The result 

being leaf mold which when integrated into the soil acts like a sponge helping to retain water in 

the soil. The leaves are then more fully digested by worms and other composting critters to 

create nutrient-dense soil conditions. 

 Food and plant waste from the gardens can be composted and integrated into the garden as 

organic matter.  

 By avoiding harmful pesticides and herbicides that are costly and harm the environment, adults, 

and children, a gardener can encourage beneficial insects to fulfill their role to decompose 

organic matter and release minerals from the soil.  

 By integrating organic matter into the soil and using companion planting techniques that attract 

beneficial insects, a garden will become a welcome refuge for wildlife. 

 

Many gardeners seek ways to lengthen the growing season by using supplemental technologies such as 

cold frames, row covers, and greenhouses.  Others with land limitations bring gardening closer to or into 

their home through planting in containers on porches, near windows, under grow lights, and even on 

rooftops.  

 

Growing Models, Revenue/Costs, and City Impact 

 

You cannot plough a field by turning it over in your mind. 

-   Anonymous 

 

In order to assist those not familiar with gardening and or farming we developed several prototypical 

growing models based on a combination of size, cost, and availability.  From this high level quantitative 

overview people can determine a logical entry point for participation in our food system.  In situations 

where soil conditions cannot be improved due to toxicity, alternative technologies are available. 
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Table 9 

 
 

 

 

 

 

 

 

 

 

 

Type Size Activity

1 Individual 2 Sq. Ft. Container Yard, deck, patio, window sill

2 Individual
50 Sq. Ft. Raised Bed – 5’ x 

10’
Patio, yard, right of way

1,000 Sq. Ft. Hoop house

4 Community Garden 4,000 Sq. Ft. Parcel Divided into 10’ x 10’ Community Garden Plots

Self-employment opportunity: includes potential for 

bees, chickens, small live stock. 

Farm stand, farm market sales

School Garden 30,000 Sq. Ft. Garden-based learning, entrepreneurial, 

+ Youth 

Entrepreneur
+ Greenhouse farm market sales

4.5 Acre Farm sales, bulk orders, 

(supports 140 

shareholders)
special orders, dairy, livestock

Greenhouse, hoop house, 

over-wintering, seed saving. 

Sales: farm, market, supermarket

1,000 Sq. Ft. Greenhouse

Year-round growing, 

However, limited varieties

Year-round growing

However, limited varieties

Rooftop Garden with Year-round growing

Greenhouse Roof However, limited varieties

Sustainable 

Intelligence
250,000 Sq. Ft. or Year-round growing, seed bank

Food Center(s) 25,000 Sq. Ft. modules
multiple growing methods, educational, 

entrepreneurial, 

of Excellence winter storage

11

Community 

Supported 

Agriculture (CSA)

Commercial Farm 16 Acre

12

Individual
15,000 Sq. Ft. Market 

Garden

8

Carlisle-type

9

10

In
d

o
o

r 
/ 

B
u

il
d

in
gs

Youth Entrepreneur Plant sales, niche market

$1 Million Sales 3 Acre Hydroponic Facility

$1 Million Sales 1/2 Acre Aeroponic Facility 

Twelve Growing Models                           43,560 Sq. Ft. = 1 Acre

3

5

6

7

O
u

td
o

o
r 

/ 
Lo

ts

Youth Entrepreneur Plant sales, niche market



 

119 

 

 

Table 10 

 

  
Planter 

4,356 sq 
ft. 

1.5 
acre* 

4.5 acre* 
16.0 

acre* 
Single story 

Aeroponics** 

Revenue   800 24,284 46,460 250,000 67,051 

Revenue/acre   8,000 16,189 10,324 15,625 2,498,496 

Per .1 acre city lot   800 1,619 1,032 1,563 249,850 

Profit     12,255 21,543 99,850 41,642 

Investment 60 2,000 6,650 35,400   242,666 

*Henderson E., VanEn R., 2007. Sharing the Harvest. Chelsea Green Publishing Company, 
White River Junction, VT., 

**Harwood, Ed. 2011, AeroFarms 

 

Conclusion 

Muir’s observation, quoted in the beginning of this section, “When one tugs at a single thing in nature, 

he finds it attached to the rest of the world,” reflects the complexity and interrelatedness between 

urban agriculture production and methods and human wellbeing that we found in our study.  While 

many unknowns remain, experts agree that the potential health benefits to those citizens growing their 

own supplemental fruits and vegetables far outweighs the risks, which can be reasonably managed by 

the average gardener.  For increased health benefits, we recommend orientation toward organic 

practices that produce more food per square foot and are safer in dense urban settings, especially 

where young children are present.   

 

For the City supporting these efforts, there is the unique opportunity to (1) capitalize on the urban 

setting to increase food system knowledge, food security, and health for its citizens and (2) help manage 

the risks by supporting soil testing of city lots, soil imported from local area sources, and possibly 

compost as well.    

 

Additional Resources 

The Food Project http://thefoodproject.org/soil-testing-and-remediation  
 
Children, Gardens, and Lead, by Linda M. Ameroso and Charles P. Mazza (originally prepared for the Urban 

Horticulture Program in New York City) 

 

Comments on Metal Pollutant Standards in the New York State Department of Environmental Conservation 

Proposed Brownfield regulations Soil Clean Up Objectives, Murray McBride, Professor, Dept. of Crop and Soil 

Sciences, Cornell University mbm7@cornell.edu 

 

Contaminated Soil in Gardens: How to avoid the harmful effects 

http://www.euro.who.int/__data/assets/pdf_file/0009/119187/E64737.pdf 

http://thefoodproject.org/soil-testing-and-remediation
mailto:mbm7@cornell.edu
http://www.euro.who.int/__data/assets/pdf_file/0009/119187/E64737.pdf
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Cornell Soil Health Assessment Training Manual:http://soilhealth.cals.cornell.edu 

 

Cornell Waste Management website: http://cwmi.css.cornell.edu     

 

Gardening on Lead- and Arsenic-Contaminated Soils: http://cru.cahe.wsu.edu/CEPublications/eb1884/eb1884.pdf 

 

Guide to Soil Testing and Interpreting Results: http://cwmi.css.cornell.edu/guidetosoil.pdf 

HortScience 21(4): 993-995 1986, Reducing Lead Uptake in Lettuce, N.L. Bassuk  

 

Interpreting Soil Heavy Metals: http://al-labs-eastern.com/forms/Heavy%20Metal% 20Interpretation.pdf 

 

Minnesota Department of Health Children's Environmental Health Chemicals of Special Concern to Children's 

Health, Washington State University: http://www.health.state.mn.us/divs/eh/children/chemicals.html#ars 

 

Plant Nutrient Needs, NC State University: http://www.ces.ncsu.edu/cumberland/fertpage/plantnutri.html 

 

Soil Contaminants & Best Practices for Healthy Gardens: http://cwmi.css.cornell.edu/Soil_Contaminants.pdf 

 

Sources and Impacts of Contaminants in Soils: http://cwmi.css.cornell.edu/sourcesandimpacts.pdf 

 

University of Massachusetts: http://www.umass.edu/plsoils/soiltest/lead1.htm 

 

Urban gardens: Lead exposure, recontamination mechanisms, and implications for remediation design: 
http://thefoodproject.org/sites/default/files/Clark_et_al_2008.pdf 
 

Urban Soils and Backyard Gardens: Potential Contaminants and Remediation Techniques: 

http://www.cityfarmer.org/urbansoils.html 

 

Educational Resources 

Exploration of Runoff and Infiltration: Student Experiments with a Homemade Rainmaker 

http://csip.cornell.edu/Curriculum_Resources/CSIP/Moebius/Moebius.html 

 

Nature and Properties of Soil - $200 (Brady and Weil) 

 

 “Soil! Get the Inside Scoop” 

 

Soil Science Society of America resources: https://www.soils.org/lessons 

 

  

http://soilhealth.cals.cornell.edu/
http://cwmi.css.cornell.edu/
http://cru.cahe.wsu.edu/CEPublications/eb1884/eb1884.pdf
http://cwmi.css.cornell.edu/guidetosoil.pdf
http://al-labs-eastern.com/forms/Heavy%20Metal%25%2020Interpretation.pdf
http://www.health.state.mn.us/divs/eh/children/chemicals.html#ars
http://www.ces.ncsu.edu/cumberland/fertpage/plantnutri.html
http://cwmi.css.cornell.edu/Soil_Contaminants.pdf
http://cwmi.css.cornell.edu/sourcesandimpacts.pdf
http://www.umass.edu/plsoils/soiltest/lead1.htm
http://thefoodproject.org/sites/default/files/Clark_et_al_2008.pdf
http://www.cityfarmer.org/urbansoils.html
http://csip.cornell.edu/Curriculum_Resources/CSIP/Moebius/Moebius.html
https://www.soils.org/lessons
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Section IV:  Supporting a Sustainable Community Food System 
 

Overview 

Based on the various research activities described in this report and Rochester’s specific experience, the 

team developed recommendations for policy and zoning.  The policies are presented from three 

perspectives:  (1) summary, (2) goals, for those individuals and leaders independently pursuing these 

activities, and (3) general recommendations as a guide for those actually writing city policies.  Zoning 

recommendations are specific, are being worked directly with city planning, and are proceeding with 

reviews and modifications on a course for a vote by City Council.  These Zoning recommendations fall 

into three categories:  (1) low intensity to allow limited urban agriculture city wide, (2) high intensity 

areas, to allow more intensive urban agriculture in overlay districts to be established in certain 

proscribed geographic areas (see proposal in Section V for applying this as an overlay to the Upper Falls 

neighborhood), and (3) definitions.   

Policy Recommendations 

Policies Summary 

Just as a carefully tended garden brings new life to a bare patch of soil, urban agriculture programs are 

revitalizing cities struggling with modern challenges. Across the country and beyond, cities are 

transforming blighted neighborhoods into thriving and productive community gardens and urban farms.  

This document explores the potential of urban agriculture to bring concrete and substantial benefits to 

the City of Rochester and recommends policy to implement such a program. 

 

What is urban agriculture? 

Urban agriculture is a growing movement to bring the production, processing, and marketing of food 

into cities, closer to population centers and communities that often suffer from food insecurity through 

limited access to healthy food.  Implementing an urban agriculture program in Rochester offers tangible 

evidence of the City’s commitment to green initiatives, as outlined in the Climate and Environment 

Protection Resolution unanimously approved by City Council on August 11, 2009.  Rochester’s Project 

Green discusses the potential of community gardening and urban agriculture to revive neighborhoods 

and unite residents.  Establishing policy to support urban agriculture in Rochester builds on the 

foundation of popular existing programs, including the City’s community garden program, Rochester 

Roots, neighborhood farmers’ markets such as the South Wedge Farmers Market and the Westside 

Farmers Market, Rochester Public Market, and the food and agriculture related educational offerings of 

Monroe Community College and Cornell Cooperative Extension.  Supporting the food shed surrounding 

the City enhances food security for Rochester and the region, assuring access to sufficient healthy food 

and freedom from hunger and malnutrition for all residents. 

 

Urban agriculture is an umbrella term encompassing a wide variety of activities; typical projects include 

the following: 
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 community gardens that allow residents to grow their own fruits and vegetables, or sell surplus 

as a means of earning income; 

 urban farms for agricultural production on a larger scale, usually as business ventures or run by 

not-for-profits with social service goals; 

 farmers’ markets and other neighborhood market opportunities to distribute local food 

production; 

 food processing enterprises, such as facilities to make local jam, salsa, juices, dairy products, or 

baked goods; and 

 vegetation and wastewater recycling facilities, turning waste into food-safe compost for 

agricultural use. 

 

Other projects may include orchards, apiaries, growing nursery stock, compost facilities, aquaculture, 

and raising livestock such as chickens.   Vegetables and fruit may be grown in greenhouses, hoop 

houses, raised beds, containers, hydroponic facilities, schoolyards, and rooftops. 

Benefits of urban agriculture 

The benefits of urban agriculture to a city can be enormous, offering remedies to a wide range of issues 

and challenges.  The recent tremendous growth in urban agriculture is a response to the rising concerns 

about the industrialization and centralization of our nation’s food supply.  Food is commonly grown at 

great distance from consumers, using conventional methods of agriculture that require extensive 

applications of pesticides and fertilizers. Many foods are heavily processed, resulting in unhealthy 

products that contribute to obesity and diabetes, among other diseases.  Urban and low-income 

populations frequently experience food insecurity – insufficient access to food, particularly healthy food, 

resulting in hunger, malnutrition, and disease. Food that is available in low-income neighborhoods is 

often of low quality with little nutritive value.   Growing awareness of these issues has led to a 

resurgence in the demand for sustainably grown local food.  The growth in urban agriculture is a direct 

result and key component of this movement, bringing fresh vegetable and fruit production directly to 

populations that have the greatest need for access to healthy food.  By providing convenient access to 

healthy food, through community gardens and neighborhood markets, these initiatives could check the 

destructive trends of disease and hunger rampant in low-income neighborhoods today. 

 

A thriving urban agriculture program restores health not only to residents of the community, but to the 

City as a whole.  Community gardens and urban farms transform blighted neighborhoods into green 

oases, fostering residents’ pride.   Vacant or abandoned buildings are replaced with productive, 

community-building projects, raising property values as well as tax revenues.  Projects can be attached 

to existing or underutilized buildings and projects, minimizing costs and bringing new vitality to older 

neighborhoods.  Residents participate in growing their own food or find employment in agricultural 

ventures.  Educational opportunities offer residents information on the benefits of healthy eating and 

methods of growing food, and can lead to job or career training.  Economic development is stimulated 

through increased employment, revenue generation, and reduced strains on City services.  Children, at-

risk youth, veterans, the disabled, seniors, immigrants and other groups find meaningful community 
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engagement and productive work, leading to reduced crime, violence, and other social ills.  The City’s 

ecosystem is preserved, green space created, and environmental degradation replaced with clean air, 

soil, and water.  Perhaps most important of all, vibrant public places are created, increasing a 

neighborhood’s quality of life and sense of community, empowering residents, and strengthening 

positive perceptions of the City by residents and outside observers alike.   Perceptions of a revitalized 

City attract investment and business development; these perceptions have the potential to reverse 

urban flight as people choose to live in lively, attractive neighborhoods. 

 

Urban agriculture in other cities 

Many cities are discovering the reinvigorating benefits of urban agriculture.  In Detroit, a city ravaged by 

blight and abandonment, 80 city acres have been turned into gardens and farms, through partnerships 

created by the Garden Resources Program Collaboration; 120 tons of food were grown in Detroit 

community gardens and farms in 2007.  The Greensgrow Philadelphia Project www.greensgrow.org/ 

has established a successful urban agriculture program that farms on an entire city block in Philadelphia, 

providing food to hundreds of families, as well as a distribution center to link regional farmers to urban 

consumers; sales for 2009 were estimated to be $700,000.  In Buffalo, the Massachusetts Avenue 

Project  http://www.mass-ave.org/ includes an urban farm, youth development project, farm-to-school 

initiative, market, and educational programs.  Food policy councils in dozens of cities including 

Cleveland, Toronto, and Portland, Oregon are bringing together stakeholders and coordinating efforts 

among community organizations, government agencies, and private enterprise to establish policy and 

support the establishment of projects to promote local food systems, including urban agriculture 

projects.  In a revision of its Comprehensive Plan, Madison, Wisconsin called on the city to support and 

protect agricultural operations in the city and to implement planning measures to support community 

gardens, small-scale farms, farmers’ markets, and food policy councils.  Madison’s Troy Gardens 

http://www.troygardens.org/is a 26-acre site in the city that includes community gardens and an urban 

farm and enjoys permanent protection under Madison’s land use policy.  

 

Rochester and urban agriculture 

Rochester has the opportunity to build an infrastructure to support a strong, local food supply that 

increases food security for City residents.  Using tools available through land use planning and public 

policy, the City government can revitalize neighborhoods struggling under the burden of poverty and 

economic decline.  The vacant and abandoned properties left in the wake of a shrinking population 

provide the City an opportunity to re-invent itself, with decay transformed into new life.  Critical to the 

success of such a project is creating partnerships among the many, varied groups with a stake in the 

City’s future.  This includes government agencies, community organizations, private enterprise and 

investment, and of greatest importance, City residents.  Several existing organizations currently working 

in these areas are ideal partners for these projects, including Cornell Cooperative Extension, Foodlink, 

NeighborWorks® Rochester, PathStone, Rochester Landscape Technicians Program, Rochester Roots, 

Rochester Regional Community Design Center, SWAN’s Grow Green, and local universities.  Because 

http://www.greensgrow.org/
http://www.mass-ave.org/
http://www.troygardens.org/
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building local, healthy food system infrastructure is a topic of intense national interest, funding 

opportunities are currently available for which Rochester could make a compelling claim. 

 

The process 

A large number of stakeholders were brought together in public influence modeling sessions to discuss 

the potential of an urban agriculture program in the City of Rochester.  From those sessions, seven 

major categories of benefits, or values, were identified.  This document discusses those seven values, 

explores specific anticipated outcomes relating to each of the seven values, and recommends policies to 

implement and support an urban agriculture program for Rochester.  If implemented, these 

recommendations are intended to guide City leaders, community groups, residents, and entrepreneurs 

to develop initiatives to establish a thriving program.  To predict actual impacts from implemented 

policies, measurements have been applied, where possible, to outcomes.  Following are the seven 

values: 

 

 Sense of Community:  Participants in urban agriculture feel an increased sense of community 

and stewardship over their neighborhoods.  Social justice is enhanced. 

 Financial:  Urban agriculture strengthens the local economy in a wide variety of ways, including 

positive impacts on residents’ food costs, government costs, increase in property values and 

resulting increase in tax revenues. 

 Employment:  Urban agriculture offers diverse employment opportunities for adults, youth, at-

risk populations, and entrepreneurs. 

 Education:  Education is a vital part of urban agriculture, as participants learn food production 

and preparation, healthy eating habits, and improved job and life skills, leading to higher 

graduation rates. 

 Health:  Increased access to healthy foods, sustainably produced, improves the health of urban 

populations suffering from diabetes, obesity, and other diet-related diseases.   

 Ecosystem:  Local food, sustainably-grown, results in a greatly reduced carbon footprint, a 

cleaner environment, and a more integrated local food shed.  Recycling and compost programs 

turn waste into valuable resources. 

 Public Safety:  Improved food security and economic stability lead to reduced crime, safer 

neighborhoods, and productive, cooperative activity.  Residents are protected from risks 

inherent in the modern food system. 

 

To consider the implications of implementing the recommended policies, the following pages include an 

interactive model to test options by predicting outcomes.  Diagrams are included that map the 

outcomes identified during the influence modeling sessions, show relationships among the factors, 

including cause and effect relationships, and quantify the anticipated costs and benefits as much as 

possible.   Appropriate growing technologies that could be implemented are described, as well as their 

impact on the program’s sustainability.  Among the goals outlined are those of establishing an outdoor 

garden within walking distance of every City resident within five years and an indoor facility within ten 

years – achievable goals that would personally enrich every resident in the City.   
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Rochester is a City proud of its history and committed to creatively shaping a thriving City in the future.  

The challenges Rochester faces, shared by many cities, actually provide seeds for a vibrant rebirth.   

Project Green’s slogan, “From Blight to Bright,” aptly characterizes these opportunities and this vision of 

Rochester’s future. 

 

Statement of Urban Agriculture Values and Recommendations for a Rochester Urban 

Agriculture Program 

Urban agriculture brings value to cities in a wide range of benefits.  Seven categories of value are 

identified that Rochester is expected to experience from a thriving urban agriculture initiative.  These 

values are:  I. sense of community, II. financial, III. employment, IV. education, V. health, VI. ecosystem, 

and VII. public safety.  Following is a discussion of each of the seven values.  Following as well are 65 

policy recommendations to establish an urban agriculture program in the City of Rochester.  The 

recommendations are organized according to the seven values which urban agriculture brings to a 

community. 

 

I. Sense of Community 

Community participation in planning for urban agriculture is essential to its long-term success, allowing 

a community’s needs and values to be reflected in the project and ensuring that leadership and 

ownership of the project remain in the community.  A project that is planned, built, and maintained 

within a neighborhood or community attracts residents and fosters stewardship.  Gardening, by its 

nature, attracts a wide range of groups -- children and youth, seniors, and families; working together in a 

shared endeavor cuts across racial, ethnic, and socio-economic lines.   Opportunities emerge for 

relationships to develop across these boundaries, building trust and removing barriers that often lead to 

misunderstanding and conflict.  Immigrant groups, often marginalized, build gardens to preserve 

traditions and culinary heritage and provide their own culturally appropriate food needs at low cost.  

Faith organizations and other community groups establish gardens to further their missions, feed their 

members, and foster a greater sense of belonging. 

 

Community gardens are built to accommodate the special needs of the handicapped, building raised 

beds, for example, to allow access from a wheelchair, thus offering individuals an opportunity for 

employment, therapy, or enjoyment.  Urban agriculture offers veterans a vehicle for productive work, 

revenue, and therapy; the LA Vets Garden is a 15-acre urban farm where veterans grow and sell plants, 

fruits, vegetables, and flowers in a horticultural therapy program.   Farmers’ markets, food fairs, and 

harvest festivals bring people together, building community and a shared sense of accomplishment and 

pride in the community’s endeavors.  The benefits of urban agriculture also include opportunities for 

recreation and leisure activities, improved mental health and sense of wellbeing, plus the beautification 

and greening of urban landscapes. 

 

Promoting food justice and economic justice strengthens the social fabric.  Increasing access to fresh, 

healthy foods where such access has been limited benefits all, especially the most vulnerable, and 
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strengthens the greater community.  The sense of belonging that develops lays the foundation for a 

thriving City for future generations. 

 

Goals of policy to promote an increased sense of community include: 

 Work with community leaders and organizations to help them establish successful urban 

agriculture projects, including community gardens. 

 Support social service agencies to tailor urban agriculture programs to the needs of the 

populations requiring services. 

 Work with community groups to secure sites for projects; through land use and zoning policy, 

remove barriers to groups obtaining land. 

 Provide protections to preserve green projects to assure their long-term benefit and availability 

to the community. 

 Sense of Community Recommendations 

1. Recognize the significant role of food in the local economy and in the health and wellbeing of 

residents and neighborhoods; commit to food security for all City residents and building the 

infrastructure of a strong local food system in the Comprehensive Plan and through other 

planning and economic development tools. 

 

2. Support and participate in the establishment of a Food Policy Council/ Regional Food-shed 

coordinating regional efforts to promote a local food system and recommend and oversee 

methods to implement food planning strategies.  Such a Council includes stakeholders from a 

wide range of food-related interest groups and considers the complex web of interactions 

connected to the food supply, including health, education, economic and business development, 

ecological considerations, public safety, and community-building.  The Council integrates the 

efforts of government, community organizations, not-for-profit agencies, and private investors. 

 

3. Allocate staff support within City departments coordinating the City’s efforts overseeing and 

implementing policy relating to food and urban agriculture and working with the Food Policy 

Council.  This would include staffing to oversee issues relating to land use, business 

development, employment, inspections, etc. 93  

 

4. Protect through law and the permit process established community gardens, farms, markets, 

and other facilities; allow residents to reap the long-term benefits of their labors to beautify and 

increase the value of their neighborhoods, free from the risk of loss through development. 

 

                                                           
93

 See Portland’s Bureau of Planning and Sustainability, which focuses on “policy and programs that support local, 

sustainable agriculture, economic development in the region and access to healthy, culturally appropriate food for 

all residents.”  www.portlandonline.com 
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II.   Financial  

The challenges facing the City of Rochester resulting from economic decline, shrinking population, and 

urban decay, although daunting, actually offer the potential of regeneration and economic growth.   A 

thriving urban agriculture program restores economic vitality to blighted urban areas by turning 

abandoned and vacant properties into gardens, farms, and other production sites; it also creates food 

processing and marketing opportunities.  Forward-thinking communities nationwide are taking steps to 

revitalize local food economies, as an alternative to the increasing industrialization and decentralization 

of the modern food system.  Urban agriculture enterprises range from small scale community gardens to 

larger commercial for-profit businesses. In addition to gardens and farms, urban agriculture ventures 

include expanded market and distribution opportunities, such as farmers’ markets and community 

supported agriculture programs (CSAs), and processing facilities for value-added products such as jams 

and salsas.  Increased demand for local product enhances the potential of urban agriculture to 

contribute to local economic growth.   

 

Potential economic benefits from the implementation of such programs in Rochester include: 

 Reduction of food costs to local residents.  It is estimated that by sourcing produce from a 

community garden, a family can save from $500 to $1,200 per year (see 

www.foodsecurity.org/FarmingCitytoFringe.pdf); 

 Income generation to residents involved in urban agriculture projects; 

 Increase in entrepreneurial activity, especially for City residents who might otherwise lack 

business opportunities; 

 Food dollars remain in the local economy as a stimulus to further economic growth; a recent 

study in the state of Georgia estimated that revenue from urban agriculture in the state 

exceeded $14 billion (see http://apps.caes.uga.edu/urbanag/pubs/drought_impact.pdf); 

 Property values increase as blighted properties are transformed, resulting in higher tax 

revenues.  A study of 636 New York City community gardens found property values positively 

affected by proximity to the gardens, with a net tax benefit over 20 years estimated to be $1 

million per garden  (see Vicki Been and Ioan Voicu, “The Effect of Community Gardens on 

Nearby Property Values,” 2005); 

 A thriving urban agriculture program energizes the local economy and changes local perceptions 

that the City’s fortunes are in decline.  It stimulates the entire region through economic growth, 

job creation, and income generation for City residents. 

Financial Recommendations 

A.   Planning & Zoning Policy: 

 

1. Establish procedures to identify and inventory City-owned lots suitable for agriculture, remove 

vacant structures and convert lots, and make lots available to neighbors, community groups, 
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and others interested in using City land for agriculture.  Determine interim use vs. long-term 

use.  Permanency of use is linked to nature of agreement between the user and the City.94 

 

2. Make readily available a database of properties with characteristics relevant to agricultural use 

(size, location, water availability, soil testing information, etc.). 

 

3. Update City code and zoning ordinances to permit and protect agricultural use in the City, 

including (but not limited to) community gardens, urban farms, greenhouses, hoop houses, 

farmers’ markets, vegetable stands, small-scale food processing facilities, orchards, plant 

nurseries, and compost production facilities.95 

 

4. Allow permanent structures for agricultural use and establish appropriate code and a 

permitting system to facilitate their construction, including height/size limitations, setback 

requirements, etc.  This would be applicable to greenhouses, hoop houses, storage and 

processing facilities, sheds, fences, compost facilities, and markets. 

 

5. Create one or more Agriculture Overlay Zones, perhaps within an Industrial/Commercial Zone 

or Open Space Zone, to attract agricultural enterprise and allow consolidation of resources 

available to participants.  Such designation would help build an integrated food system, in 

which all facets of small-scale food production (production, processing, preservation, and 

distribution) are brought together to provide economies of scale and promote long-term 

economic sustainability. 

 

6. Permit temporary farm stands at privately-owned garden and farm sites to allow participants 

to sell produce, generate revenue, and increase availability of fresh food in neighborhoods.96 

 

7. Encourage through zoning and tax, business, and loan incentives the establishment of new 

grocery stores, restaurants, and other venues that offer healthy food options, especially in 

neighborhoods underserved by conventional markets.  

 

B.  Economic development: 

                                                           
94

 City can allow land subject to development constraints to be used for urban agriculture, with the understanding 

that the use is temporary.  Structures understood to be temporary may be placed in the public way.   Temporary 

projects should be planned accordingly, i.e., no fruit trees requiring several years’ growth to maturity. 
95

 The type of structure determines the City department from which a permit must be obtained. 
96

 Individuals may not engage in profit-making ventures on City-owned land.  Roadside marketing can take place on 

privately-owned land with appropriate permits.  City-sponsored programs can engage in profit-making activities.  

Restrictions on roadside marketing may exist in some residential areas. 
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Recognize the economic significance of the food sector and support local plans to increase food 

production, processing, and marketing through a variety of means including private investment, small 

businesses, and grassroots organizing. 

1. Establish zoning, land use, economic development, and taxation policies to encourage urban 

agriculture, including policies to protect and preserve urban gardens, farms, and markets for the 

long-term benefit of the community. 

2. Include urban agriculture and community gardening in comprehensive plans and remove 

institutional and practical barriers to their implementation. 

3. Encourage government agencies, schools, hospitals, correctional facilities, not-for-profit 

organizations, churches, groceries, and restaurants to source local product whenever possible; 

change bidding codes to give preference to local vendors. 

III.   Employment 

Local circumstances and the state of the economy as a whole have dealt Rochester’s unemployed 

residents a particularly heavy blow.  Large numbers of the urban poor, including youth, have few or no 

opportunities for employment, a situation which aggravates many urban ills including crime, alcohol and 

drug abuse, violence, hunger and malnutrition, and social dislocation.  An urban agriculture program, 

supported by public policy and private investment, offers jobs, internships, and entrepreneurial 

opportunities where few currently exist; these include expanded opportunities for groups that have 

traditionally experienced limited prospects in these communities, such as minorities, immigrants, youth, 

and women.  Jobs are created on urban farms, in farmers’ markets and other distribution operations, in 

training programs, and in food processing facilities.  Small-scale gardens and farms offer opportunities 

for entrepreneurial ventures or the chance for gardeners to earn extra income by selling surplus 

produce. 

 

Increased employment alleviates poverty, increases social stability, reduces hunger, and strengthens 

families; pressure on social service providers is eased.  At-risk youth gain job skills to enhance long-term 

employment opportunities.  Increased wages lead to increased spending power, further stimulating the 

local economy and leading to other business growth through a multiplier effect. 

 

Goals of policy to support and promote improved employment would include: 

 Identify and eliminate barriers to minority participation and ownership in all facets of the food 

production system. 

 Work with other government agencies and community organizations to stimulate job creation 

and workforce development in urban agriculture ventures.  This could include groups working 

with veterans, individuals returning to society from incarceration, and groups helping others 

who experience difficulties finding employment. 

 Offer incentives for economic development in the local food sector that leads to job creation. 

 Support job training programs in urban agriculture, including programs to train youth; such 

programs can be offered through City programs, local schools, universities, non-profits, or on-

the-job training.  Internships also offer job training and work experience. 
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 Establish loan programs to reduce obstacles to the success of urban agriculture projects, thus 

assisting with start-up costs, insurance, tools and materials, etc. 

Employment Recommendations 

1. Encourage participation of City residents in the local food system at all levels of production, 

processing, and distribution.  Extensively advertise and promote opportunities available to 

residents; offer training and education to increase employability; offer incentives to employers 

to hire City residents. 

 

2. Through the City’s Department of Recreation and Youth Services, develop an urban agriculture 

jobs program to promote youth development and training and to assist young people in locating 

jobs in this arena. 

 

3. Encourage entrepreneurial food growing and processing ventures through training, tax and 

other incentives, and small business loans. 

 

4. Through the City’s Department of Business and Neighborhood Development, work with social 

service agencies, job training programs, and community organizations to offer training and job 

placement in urban agriculture programs. 

 

5. Create a program to encourage new farmers to participate in urban agriculture by providing 

resources for farming, possibly including access to land, training, and mentoring with 

experienced farmers.  Collaborate with county, state, private agricultural agencies and 

nonprofits on farmer outreach programs. 

 

6. Promote and support the establishment of food processing facilities, to include an eco-industrial 

park to allow sharing of resources and cooperative activity for such ventures as small-scale 

production of jams, salsas, baked goods, and other products made from ingredients produced 

by local farmers. 

 

7. Develop guidelines for the construction and renovation of City-owned buildings to include 

licensed kitchen facilities adequate for small-scale food processing, education and training 

efforts, and other community use to enhance food security. 

 

8. Make urban food processing facilities available to local rural farmers, thus supporting regional 

farmers and increasing availability of food products to urban residents. 

 

9. Permit farm stands at privately-owned garden and farm sites to allow participants to sell 

produce, generate revenue, and increase availability of fresh food in neighborhoods. 

 

10. Request an inventory of kitchen facilities owned by the City and its agencies and establish policy 

for the use of the kitchens by community groups. 
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11. Expand distribution of product from regional farms to support the role of rural and regional 

farmers as vital players in a strengthened local food shed; encourage regional rural farmers to 

participate in the urban distribution system.  

 

IV.   Education  

Education is a major component in urban agriculture; a thriving urban agriculture program in Rochester 

offers a wide range of educational benefits to residents, increasing opportunities for individuals, 

improving health, and alleviating many of the social ills that accompany a lack of education.   A local 

food production system provides information about selecting healthy foods, the health consequences of 

what we eat, and how to understand food labels and ingredients.  Urban consumers learn how food is 

grown and why buying local food is important.  Opportunities arise for consumers to learn how to 

prepare healthy foods that are culturally important in their community.  Because children often 

participate in community gardens, their life-long eating habits are shaped by their early experience with 

growing fresh food and healthy eating.  This provides them with tools to resist the marketing messages 

urging them to eat unhealthy, heavily-processed foods. 

 

City schools participate in urban agriculture by establishing school gardens to allow children and 

teachers to plant, tend, harvest, and prepare fresh, healthy food.  Rochester Roots provides a garden-

based learning model that follows NY State guidelines and can be adopted by all District schools.  

Schools and other public institutions also participate in promoting healthy eating by offering classes and 

workshops to educate the community about growing, preparing, and eating healthy food.  Schools, 

churches, hospitals, shelters, daycare centers, and social service agencies powerfully affect a 

community’s health and eating habits by serving fresh, healthy food sourced from local growers; farm-

to-school partnerships link farms to school lunch programs and improve the quality of institutional food 

offered to children.  Well-nourished children, actively participating in a garden, are more likely to 

succeed in school, enjoy a sense of accomplishment, and develop life skills such as working together and 

making healthy choices. 

 

A thriving urban agriculture program offers educational opportunities leading to jobs and career 

development.   Training programs and classes offered through schools, colleges, universities, extensions, 

nonprofit organizations, and Parks and Recreation programs prepare residents for jobs on farms, in 

greenhouses, in food processing fields, and in food marketing and distribution.  On-the-job training and 

internships offer additional learning opportunities.  Mentoring relationships between experienced 

gardeners and young apprentice’s open doors for constructive lifelong work. 

 

Goals of policy to support and promote the educational benefits of an urban agriculture program 

include: 

 Support organized educational programs offering instruction to the community on methods and 

benefits of growing, preparing, and eating healthy, fresh, local food. 
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 Partner with RCSD to establish school gardens and integrate growing and preparing healthy food 

into the curriculum. 

 Support training, mentoring, and internship programs for community members interested in 

jobs in community gardening and urban agriculture, including food processing. 

Education Recommendations 

1. Establish a City-sponsored urban farm to demonstrate organic gardening techniques, provide 

food to local food pantries, offer youth training opportunities, and inspire residents. 

 

2. Establish model or demonstration gardens at various City properties, such as container gardens 

at City Hall, to inspire and educate residents. 

 

3. Work with Rochester City School District to: 

 

a. encourage the building of a garden, greenhouse or other growing facility at every school 

in Rochester.  With RCSD, consult with Rochester Roots or other educational entities to 

establish specific steps to facilitate the process for schools; coordinate sharing of 

resources and efforts among schools; 

b. source fresh food for cafeterias from school gardens and local growers and providers as 

feasible; 

c. in its menu planning for school-year and summer meals,  replace foods high in sugar, fat, 

salt, and unhealthy additives with fresh, nutritious meals, beverages, and snacks such as 

fruits, vegetables, nuts, 100% juices, and water;  

d. develop food curricula for grades K-12 that includes education on growing and 

producing, preparing, and eating healthy foods, as well as recycling and composting;97 

e. add education and job training in agricultural and food processing fields. 

 

4. Incorporate food and gardening into the curriculum of programs offered by the Department of 

Recreation and Youth Services; use the Department’s summer meals program as a vehicle to 

support local agriculture projects and to involve children in food production and preparation. 

 

5. Encourage adult education programs, vocational training programs, and colleges to add 

education and job training in agricultural and food processing fields and to promote agriculture 

as a viable and rewarding career path.  Encourage internships and apprenticeships to promote 

on-the-job training. 

 

6. Create a mentoring program that allows residents to work and train with experienced farmers 

and gardeners to learn farming methods and gain work skills. 

                                                           
97

 This could be done through an expansion of the Rochester Roots program  www.rochesterroots.org.   

See also “Project Food, Land & People,” www.foodlandpeople.org. 

 

http://www.rochesterroots.org/
http://www.foodlandpeople.org/
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7. Encourage universities and scientists to participate in and conduct research into programs 

implemented through the City’s urban agriculture program to collect data on the effects of 

urban agriculture on public health, economic and business revitalization, community wellbeing, 

public safety, etc. 

 

V.   Health  

An unhealthy food system leads to unhealthy individuals and communities.  Our food system has 

become industrialized and centralized in the hands of a small number of large corporations.  Food 

travels long distances (average 1,500 miles), at great cost to the environment, to the nutritive value of 

the food, and to food quality.  Food is grown using unsustainable methods, with extensive use of 

mineral fertilizers and pesticides, then overly processed, often with additional additives.  The resulting 

products, heavily marketed in poor urban areas, contribute to obesity, diabetes, and many other 

diseases afflicting society, especially the poor.  Awareness of this degradation of our food supply has led 

to the movement to revive local food systems and to support sustainable growing practices that 

produce healthful food.   The huge growth of urban agriculture is an important part of this movement, 

especially vital because it brings local, sustainably-grown and healthful food to communities with the 

greatest need. 

 

Hunger, malnutrition, and food insecurity are pervasive in low-income neighborhoods in Rochester.  

Children and the elderly are particularly vulnerable to the poor health consequences of inadequate 

nutrition.  Obesity, hypertension, heart disease, and diabetes are rampant and often untreated.   Access 

to healthy food is limited in low-income areas; convenience stores and fast-food restaurants may be the 

only sources of food in a neighborhood, offering few or no fresh fruits and vegetables and other healthy 

fare. 

 

By bringing food production into the city, a new urban agriculture infrastructure offers a powerful 

antidote to the health problems facing many city residents.  Community gardens allow residents to grow 

their own fresh and delicious fruits and vegetables.   Participating in growing their own food helps 

consumers overcome cultural resistance to eating unfamiliar foods.  Gardening also offers physical 

activity for gardeners contributing to improved health.  Urban farms grow food that can be marketed 

directly in urban neighborhoods through farmers’ markets, farm stands, small grocery and ethnic stores; 

convenient access increases consumption.  Education programs on the benefits of healthy eating and 

healthy food preparation contribute to greater wellbeing and reduced malnutrition and disease, with a 

decline in health care costs. 

 

Goals of policy to promote better health include: 

 Support the establishment of farmers’ markets, farm stands, and grocery stores to provide 

convenient access to healthful, locally-grown foods. 

 Promote transportation connections between neighborhoods through transit, pedestrian, and 

bicycle travel to improve access to gardens and markets. 
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 Support and participate in the efforts of schools and community groups to educate consumers 

on the risks of unhealthy eating, the benefits of eating well, and methods of food preparation 

and preservation. 

 Promote marketing of healthy foods, especially to children, and support the accessibility of 

healthy food choices in schools, community centers, and other public institutions. 

Health Recommendations 

1. Conduct a Community Food Assessment to determine the extent of food insecurity and identify 

neighborhoods where access to healthy foods needs to be improved. 

 

2. Establish means to achieve the goal of establishing an outdoor urban agriculture facility within 

walking distance of every City resident within five years and an indoor facility within ten years. 

 

3. Investigate and eliminate cultural barriers to participation in the food system and to improving 

eating habits; promote the production of culturally-appropriate, healthy foods. 

 

4. Within the City, encourage widespread participation in community gardens and urban 

agriculture to promote healthy eating, greater access to fruits and vegetables, community 

health, and increased physical activity. 

 

5. Support and participate in the efforts of schools, community groups, faith-based institutions, 

and social service organizations to educate consumers on the risks of unhealthy eating, the 

benefits of eating well, and methods of food preparation and preservation.  Work with families 

and individuals to help them learn and practice healthy habits. 

 

6. Provide and promote opportunities for shared meal preparation, cooking demonstrations, and 

healthy food preparation workshops at licensed community kitchens made available for such 

programs. 

 

7. Encourage and protect establishment of permanent neighborhood farmers’ markets and other 

distribution outlets to increase convenient access for residents to locally grown food. 

 

8. Encourage creative marketing strategies for wider distribution of foods produced on urban 

farms, such as CSAs, a market basket program, and mobile farmers’ markets. 

 

9. Foster partnerships with community and non-profit organizations that promote health to 

encourage existing neighborhood grocery stores, convenience stores, ethnic food markets, and 

other food stores to improve the quality of foods available and offer local fresh fruits and 

vegetables as well as other healthy foods.  Explore possible business incentives to stores that 

offer healthy food choices. 
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10. Identify organic growing practices as a benchmark for measurement of other technologies; offer 

training to gardeners in organic and sustainable growing practices.  Oppose distribution of 

genetically modified foods that research indicates are harmful. 

 

11. Encourage public organizations, large employers, hospitals, government agencies, faith 

organizations, correctional facilities, markets, and restaurants to source local, organic, healthy 

food whenever possible. 

 

12. Promote transportation connections between neighborhoods through transit, pedestrian, and 

bicycle travel to improve access to gardens, markets, and groceries. 

 

13. Advocate for increased availability of state-issued food benefits to eligible residents; encourage 

eligible residents to use benefits at farmers’ markets and other outlets offering healthy, fresh 

produce; educate residents about the importance of society’s commitment to meeting the basic 

needs of citizens who are ill-served by the marketplace. 

VI.  Ecosystem  

The wellbeing of a city cannot be separated from the wellbeing of its environment.  A re-invigorated 

local food system restores health to an ecosystem degraded by pollution, contamination, and threats 

from climate change.  Food production, distribution, and consumption now account for one-third of 

man-made greenhouse gas emissions.  A sustainable food system produces food close to the consumers 

it serves, using renewable resources and avoiding methods and materials that contaminate the 

environment and the food.  The global food supply is produced primarily through conventional 

agriculture, which grows food that requires transportation across large distances and the use of 

chemical pesticides and fertilizers.  The resulting cost in greenhouse gas emissions, water and air 

pollution, soil contamination, and compromised consumer and farm worker health creates a system that 

cannot continue indefinitely; it is unsustainable.   

 

The creation of an urban agriculture infrastructure in our region would bring food production close to 

local consumers.  Such a system, built on a less-industrialized, human scale thrives with fewer chemical 

inputs.   

 

Benefits to Rochester include: 

 Vacant, abandoned, or contaminated sites are reclaimed and transformed into productive and 

attractive green space. 

 Food security and local self-reliance increase, with less vulnerability to distant conditions over 

which the City has no control (energy prices, market conditions, transportation disruptions, 

distant weather conditions, etc.). 

 Food demands are met at lower energy cost and waste. 

 Urban agriculture includes building an infrastructure to turn waste into resources for further 

production.  Wastewater is transformed into irrigation, and food and plant waste is composted 

into natural fertilizer; waste becomes part of a natural, regenerative cycle. 
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 Food grown in a sustainable way is more nutritious and less toxic, benefiting consumers and 

farm workers.  Sustainable growing methods regenerate rather than contaminate the soil. 

 Increased green space in urban areas improves air quality, reduces polluted water run-off from 

paved areas, moderates temperatures thus reducing energy costs, restores biodiversity and 

healthy habitats, and reduces soil erosion. 

 Some contaminated sites may benefit from phytoremediation, the ability of plants to remove 

some toxins from contaminated soil. 

 

Goals of policy to support and promote the environmental benefits of an urban agriculture program 

include: 

 Support the transformation of urban sites into community gardens, urban farms, edible 

landscapes, and other urban agriculture facilities as a tool to restore green space and 

environmental health to the City. 

 Encourage through zoning and incentives the establishment of local and neighborhood markets, 

particularly those selling local produce, to reduce long-distance transport of food. 

 Establish waste treatment programs to convert some waste water and waste vegetation into 

resources for urban food production. 

 Support efforts to integrate sustainable principles and methods into urban agriculture projects 

to increase environmental health. 

 Foster partnerships with rural farmers to provide urban marketing opportunities for rural 

farmers, thus supporting a regional food infrastructure. 

 Encourage the strengthening of the local food shed to offer food security to the community, 

especially important given the potential uncertainties and disruptions in the food supply related 

to the prospect of climate change. 

Ecosystem Recommendations 

1. Recognize the role a vibrant local food production system plays in restoring a healthy ecosystem 

and in creating a more sustainable City, through reduced reliance on fossil fuel, increased green 

space, restoration of habitats, and increased soil, water and air purity. 

 

2. Support the use of sustainable farming practices in urban agricultural settings; assist farmers 

and gardeners in implementing sustainable methodologies; promote the distribution of 

sustainably-grown products. 

 

3. Support the establishment of waste treatment facilities to transform plant waste from gardens 

and farms and from leaf and brush pick-up into compost to be used in local gardens and farms. 

 

4. Facilitate distribution of food-safe compost to urban agricultural sites to enhance soil fertility at 

farm and garden projects; determine local feasibility of using compost production as a heat 

source for year-round greenhouse food production. 
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5. Support waste water and storm water re-use at agricultural sites through water treatment and 

rooftop and rain barrel collection systems.98 

 

6. Encourage installation of green roof technology on new City buildings and on roof replacements. 

 

7. Support research and installation where feasible of agricultural technologies such as aeroponics, 

hydroponics, aquaculture, etc. to support the goal of creating a local, year-round food supply to 

increase food security for residents. 

 

8. Adopt policy, licensing, and fee requirements to allow limited numbers of livestock in the City, 

such as chickens, goats, and sheep, to provide residents with food, wool, and other resources.   

Permit beekeeping in the City to facilitate pollination and for honey production. 

 

VII.  Public Safety 

A vibrant urban agriculture program increases public safety, as well as the perception among residents 

that neighborhoods are safer, more welcoming places.  Community gardens, urban farms, and farmers’ 

markets bring residents together in productive activities that benefit the neighborhood.  A sense of 

pride and accomplishment nurtures these projects, and cooperative effort creates healthy community 

gathering places, discouraging criminal and gang activity.  Community gardens and farms offer at-risk 

youth alternatives to gang membership and high-risk behaviors through opportunities for productive 

work, job and life skill training, and oversight by engaged adults.   Research shows such activities lead to 

decreased juvenile delinquency resulting from a sense of community, purpose, and empowerment.   

Research in Chicago showed that apartment complexes with vegetation experienced half the crime rate 

of similar complexes without vegetation. 

 

Employment opportunities available through an urban agriculture program offer increased income and 

greater food security to residents, resulting in reduced crime, violence, drug trafficking, alcohol and drug 

abuse, and homelessness.  Strengthened family and social ties emerge.  In 2008 the Rochester City Fire 

Department responded to 116 fires in vacant structures, up 36% from the prior year.  Elimination of 

vacant buildings results in fewer arson fires, reducing danger to residents and firefighters.  Pressure on 

over-burdened fire and police resources eases. 

 

Building the infrastructure to create a local food supply helps assure the long-term food security of the 

City and protects residents from threats to the food supply.  Risks inherent in the modern large-scale 

and industrialized food system include contamination by bacteria such as pathogenic e-coli and 

salmonella, contamination by toxins from growing or processing activities, disruption of transportation 

systems, and the threat of bioterrorism.  A healthy local food supply offers a measure of protection to 

City residents from these risks.  

                                                           
98

 Waste Management has thresholds for biomass; waste water collection and transport will trigger regulation 

once the thresholds are reached.   
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Goals of policy to promote increased public safety include: 

 Recognize the role urban agriculture plays in crime reduction and increased public safety; 

commit resources earmarked for crime prevention and safety to building an urban agriculture 

infrastructure. 

 Work with social service agencies and community groups to engage at-risk individuals and youth 

in urban agriculture projects; offer training, mentoring, internships, and apprenticeships. 

 Offer participation in urban agriculture for rehabilitation, therapy, or to meet community service 

requirements as appropriate. 

 Encourage the development of neighborhood groups and partner with stakeholders to build 

community gardens and related endeavors. 

Public Safety Recommendations 

1. Develop a food emergency plan to implement in the event of a disruption in the normal food 

distribution system because of weather, transportation disruptions, national emergency, etc. 

 

2. Work with the emergency food network, including the regional food bank, food pantries, soup 

kitchens, and social service providers, to assure that adequate food reserves (typically a three-

day minimum) are available to meet the needs of City residents in the case of emergency. 
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Zoning 

Background 

 

Existing Policies will generally remain in place 

• E.g. Raising chickens is currently allowed, requires Poulterer’s License 

Land use regulations (Zoning Code) will be modified to address urban agriculture 

• Must strike a balance between typical agricultural operations and protecting 

neighboring residential properties.   

Zoning Code changes will take a dual approach: 

• Address “low-intensity” urban agriculture in all existing residential districts 

• Address “high-intensity” urban agriculture and related uses (e.g. food processing, food-

oriented retail) through overlay districts applied to specific geographic areas 

 

Low Intensity Urban Agriculture High Intensity Urban Agriculture

Changes to Residential Districts New Urban Ag Overlay District

Comm. 

Comm. 
Ind.

Ind.

Downtown

Res. 
Res. 

Res. 

Res. 

 
 

Low Intensity Areas 

 

• These changes are intended to allow limited urban agriculture in residential zoning districts city 

wide. 

• Adds “urban garden” as a permitted use in residential districts 

• Modifies temporary use section to allow “urban garden stands” 



 

141 

 

• This would permit the sale of produce and related items produced on the site; would not allow sale 

of other goods 

• Creates specified requirements for urban gardens that address structures (sheds, garages, 

greenhouses, hoop houses) and outdoor storage of materials. 

 

High Intensity Areas 

 

• This establishes a new overlay district, modeled on the City’s existing overlay districts: 

 Overlay Airport (O-A) 

 Overlay Boutique (O-B) 

 Overlay Office (O-O) 

 Overlay Urban Agriculture (O-UA) 

• O-UA districts would be established in specific and contiguous geographic areas. 

• Keeps whatever underlying zoning (R-1, C-1, M-1) is in place 

• Adds flexibility to allow larger scale urban agriculture, including some livestock operations, food 

processing, food retail, restaurants, wineries, etc. 

• Certain operations (e.g. food processing) will be restricted by size.  Larger operations may require a 

special permit (granted by the City Planning Commission, requires a public hearing) or a variance 

(granted by the Zoning Board of Appeals, requires a public hearing) 

 

Recommended Zoning Code Changes 

Zoning recommendations fall into three categories:  (1) low intensity to allow limited urban agriculture 

city wide, (2) high intensity areas, to allow more intensive urban agriculture in overlay districts to be 

established in certain proscribed geographic areas (see proposal in Section V for applying this as an 

overlay to the Upper Falls neighborhood), and (3) definitions.  The current status of these 

recommendations are in Appendix v.  

 

Other Policy Issues 

Food Policy Council 

The topic of local Food Policy Councils (FPC) was researched by members, some of whom had 

experience in forming them, including Berkley, California’s, and attended New York State’s Council on 

Food Policy. Several observations were made.  

• No universal definition or goal   

• Many fail  

• Full-time leadership, long term commitment, funding, and political support enhance success 

chances 

• Diversity is needed 

• Narrow focus and early small success increases interest 
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A comprehensive source for background information on FPCs and summary of their issues and dynamics 

is Food Policy Councils:  Lessons Learned, 

http://www.foodfirst.org/files/pdf/Food%20Policy%20Councils%20Report%20small.pdf .   

 

Food Shed Management 

Successfully addressing the larger issue of food security and the food shed is even more difficult for local 

FPCs.  This could potentially be done at the state level; however, one of the issues becomes involvement 

of heads of agencies that have a natural bias to preservation of the agency versus improving the food 

shed.  For an understanding of NYS’s Council on Food policy see their 2010 report to Governor Paterson.  

http://www.nyscfp.org/docs/NYSCFP_Report_12_2010.pdf        

 

Another approach that may warrant consideration is that of having a foundation play an oversight role.  

This organization could address policies, governance, laws, and provide seed money to stimulate 

adaptive system change.  An example is Canada’s Friends of the Greenbelt Foundation that manages the 

largest greenbelt in the world, which was formed in 2005.   

Strategy for Improving Food Security 

A strategic overview for improving food security and the food shed was developed and is shown in 

Exhibits 15-17.  The intention being that multiple participants could independently manage their own 

activities within this frame work, while achieving a loosely integrated result that was greater than the 

parts.  This could also entice grantors’ support by showing a collaborative effort that would provide 

more leveraged results from their funding. 

 

  

http://www.foodfirst.org/files/pdf/Food%20Policy%20Councils%20Report%20small.pdf
http://www.nyscfp.org/docs/NYSCFP_Report_12_2010.pdf
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Exhibit 15 
Sustainable Community Food System 

 
Strategies for Increased Food Security 

The sustainable community food system focuses on strengthening Rochester’s food shed.  This 
encompasses individual, community, and commercial growers within a 30-50 mile radius. This strategy 
will develop these urban, suburban, and rural growers and their supporting communities into a model of 
an integrated and collaborative infrastructure for building food security.  This provides a guiding 
structure and framework within which neighborhood and city governance, not-for-profits, for-profits, 
communities and individuals can develop their own strategies, make decisions, and pursue funding 
options. 
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Exhibit 16 

 
(0) Funding: Develop high level funding umbrella objective into which public and private funding can be independently and jointly pursued. 

 

Food System - Online System Support 

(a) Influence Model:  Continue to develop and provide for decision-making and policy-making (Integrate sub-modules into system model). 

(b) Growing Models:  Continue to refine and provide for decision-making and policy-making. 

(c) Financial planning:  Provide interactive Profit and Loss, Cash Flow, and Balance Sheet summary accounting and records retention for 

food shed related activities run by individuals, community organizations, entrepreneurs, and businesses. 

(d) Technology planning:  Provide reference materials for understanding best growing practices and more sustainable practices.  

(e) Education -Agriculture:  Provide courses for (1) integrated classroom-based and farm-based teaching and (2) online self-teaching. 

(f) Education – Food Preparation:  Provide education for food ingredients selection and preparation. 

(g) Knowledge-Creation:  Provide online an integrated and coordinated school and community wide ability to do experimentation for 

advancing sustainable growing technologies.   

 

 

 

 

Activities to support vision 

Support Communities Producing Living Food for Health, Wellness, and Sustainability 
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Exhibit 17 

 
(h) Policy and Zoning Development:  Provide ability to continue evaluating policy and zoning to support an urban agriculture program and 

integrate input from a Policy Advisory Council. 
(i) Public Land Management:  Provide real-time administration process including background toxicity related history.  
(j) Job Creation:  Provide online job system including funding matches for youth jobs. 
(k)   Insurance policy and risk management:  Provide umbrella policy risk management guidance and conformance. 

  

 

Activities to support vision 

Support Communities Producing Living Food for Health, Wellness, and Sustainability 

Strategy VI Strategy VII Strategy VIII Strategy IX Strategy X 

Policy and Zoning 
Administration 

Public Land 
Management 

Job Creation Risk Management Implementation 

Manage Policy and Zoning 
Administration and Evolution 

(h) 

Lot Availability, Use 
History and Permit 
Administration  (i)  

Provide Support for Job Creation (j) 

Provide safe practices 
guidance and 

Umbrella Insurance 
Policy (k) 

High Level View & 
Organization Level Ability to 

Network  

     

Tactics Tactics Tactics Tactics Tactics 

a b c a b a b c d e a b a b 

External 
Food Policy 

Advisory 
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City 
Admin. 

City 
Council 
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Promote 
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Image 
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ts 
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Framework for 
individual 
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Local Food System Development 

As a follow on to this study, two not-for-profits participants have partnership initiatives underway to 

improve our local food system.  Rochester Roots is developing a new healthy urban food system model 

and Foodlink is developing a regional food shed working group. 

Planning and Decision-Making: A New Paradigm  

An alternative approach to City Comprehensive Planning emerged from this study that could potentially 

be adapted to assist with the above food shed management approach.  A working prototype for this 

virtual planning and decision-making system was developed and is described as project three in the 

section, “Emerging Opportunities”.  This information/decision-making system could facilitate 

communities and farmers independently managing their activities within an optimizing decision-criteria 

framework that represents a shared value system of food shed stakeholders that can evolve over time 

as knowledge increases and values change. 

 

Benefits of this approach include:  

 Focuses on process and learning versus organization and internal coherence 

 Provides a process to elicit and negotiate differences in stakeholder values and build social 

capital 

 Identifies interest of the public versus interest of the individual 

 Drives increased research and grant opportunities 

 Follows a decision-making process consistent with traditional economics practices as players 

make their own economics-driven decisions 

 Reduces wheel spinning as the decision-making dashboard provides the traction 

 Allows phenomenological approach to addressing uncertainty and risk by “bracketing off fear”  

 Evolves a feedback of results from previous decisions that are looped back into future decisions 

 Implements a fundamental principle of sustainability: diversity of decision-makers 

 Supports the new culture of young entrepreneurs and techies 

 

City of Rochester Support 

The City of Rochester could provide additional support by providing (1) an Urban Agriculture Brochure, 

Exhibit 18-19 (2) guidance on water options, and (3) guidance on the permitting process.  

Urban Agriculture Brochure 4-2-2011 Draft   
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Exhibit 18 

Draft Brochure:  Front Side 
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Exhibit 19 
Draft Brochure:  Backside 
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Water Options for Community Gardens    2-8-2011 Draft 

Michael Warren Thomas (585-428-8820), Horticulturist, 
City of Rochester Department of Recreation and Youth Services 
 
This overview is designed to provide background and a strategy for obtaining water access in 
Community Gardens.  It is expensive to install and maintain water service for Community 
Gardens, and the Water Bureau cannot guarantee service will be available.  Therefore in many 
cases alternate methods may be more sustainable in the long run.  Below are details on the 
costs of going ahead and some alternatives. 

Note:  The Water Bureau cannot install water service on private property (ie. vacant lot that is 
privately owned) even with the approval of the property owner.  It costs an average of $4,000 
to install water access on a vacant lot, and in some cases the water line may be too far away to 
make it feasible.  While the Water Bureau does not charge Community Gardens the $4,000 
installation cost, there are other fees that must be paid each year, or the water will not be 
turned on the following spring. 

The City Water Bureau needs a copy of your approved Garden Permit, and a contact person 
(name, address, phone number, email) who will be billed for the water usage and quarterly 
meter rental of $18 ($36 for the two quarters that water is usually turned on – May through 
Sept).  The $175 fee for the meter must be paid before the meter will be installed. A $50 fee to 
turn water service on in the spring is waived, because the Water Bureau turns it off in the fall to 
protect against freezing damage.  Residents and other City Departments must not turn the 
water on or off at the meter.  Please give the Water Bureau several weeks’ notice to turn on 
water.  To discuss water access, please make an appointment with John Salisbury, Manager of 
Water Distribution, 585-428-7565. 

If possible, the City Water Bureau uses the existing copper connection that used to go to the 
house, and connects a subsurface meter and 3 foot high pipe with a water spigot that can be 
locked with a padlock.  It is highly recommended that this water outlet be disguised with 
plantings or some kind of simple structure to hide it.  This water spigot could be damaged by a 
truck delivering compost or vandals unscrewing the entire piece above ground.  All repairs and 
maintenance are the responsibility of the Community Garden.   

I went through most of the 2009 water bills to Community Gardens and almost all of them were 
under $100, so although people want access to water, they don’t tend to use a lot of it.  It was a 
very wet spring, but August & September were extremely dry. 

Alternatives to the Water Bureau installing water access: 

1) Run a hose to a neighbor.  Perhaps offer the neighbor $50 to cover the cost of 15,000 
gallons of water ($2.91 per 1,000 gallons).  The Community Garden could provide the 
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neighbor with flowers or vegetables from their own gardens as a thank you.  Bring 5 gallon 
kitty litter jugs filled with water from the neighbors or your house.  It is a good workout! 

2) Use lots of compost and heavily mulch the garden.  The organic matter will hold 
tremendous amounts of water and the mulch insulates the ground from the burning 
summer sun and wind.  Fewer weeds are an added bonus. Plant densely, so that plants 
shade the ground and limit moisture loss. 

3) Plant seeds rather than seedlings.  Seeds that are directly sown in the soil may need 
virtually no water all summer long.  Their roots go in search of water on their own, and are 
less likely to become dependent on hand watering. 

4) Use rain collection systems, maybe on a neighbor’s garage downspout.  Rain barrels are 
becoming very popular in drier areas of the country, but are also growing in number in 
Rochester. 

5) Drip irrigation uses a tiny fraction of the amount of water wasted by sprinklers.  A simple 
stand alone drip irrigation system can have a single line attached to a 3 or 5 gallon pail that 
acts as a reservoir to deliver the water.  Look up details of the Malawi Project to see the 
potential for these simple systems.  
 

http://www.malawiproject.org/programs/agriculture/drip/ 
http://www.malawiproject.org/programs/agriculture/gardens/ 
http://www.malawiproject.org/programs/agriculture/mtalimanja/ 
 

      

 

 
 

http://www.malawiproject.org/programs/agriculture/drip/
http://www.malawiproject.org/programs/agriculture/gardens/
http://www.malawiproject.org/programs/agriculture/mtalimanja/
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Garden Permit Process 2-8-2011 Draft 

Michael Warren Thomas (585-703-9237) 
City of Rochester Department of Recreation and Youth Services 

 
The City of Rochester is actively pursuing a variety of green initiatives identified in Project Green, 

including urban agriculture and community gardens.  As in the past, Garden Permits are issued for one 

growing season and need to be obtained each spring.  The renewals will be mailed in February.  While 

vacant lots can be wonderful areas to garden, these spaces remain temporary while the City develops a 

system for determining which lots may remain gardens or urban green spaces in the long term. 

 

Up until 2009, virtually all Community Gardens were ornamental gardens, many of them on medians, 

tree lawns (between sidewalk & road), and other prominent areas where annuals and bulbs add lots of 

color.  Community Gardens can sign up with the Department of Recreation for free annuals in the spring 

and free bulbs & mums in the fall.  These are not unlimited numbers of free plants.  They are divided 

among over 100 neighborhood groups.  It is intended to supplement plants that the volunteers provide.  

No permit is required for these locations, but it is important to check with the City’s Horticulturist before 

moving ahead with planting a new space. 

 

With the launch of the allotment garden on Hamilton Street by SWPC in 2009, and another on Westfall 

Road in Brighton, Rochester has begun to grow edible gardens on vacant or unused public property.  

Both of these gardens utilize raised beds as one way to avoid the potential issue of soil contamination.  

It is our hope that more people will grow vegetables and fruit in the City, but soil testing, raised beds, 

and/or container gardens are important steps in reducing exposure to contaminated soil (lead is the 

primary concern). 

 

How to apply for a Garden Permit: 

Assemble a group of at least 4-5 people, and consider an on-going effort to attract new people.  If a 

garden is started by one or two people, and someone in the family becomes ill and the other person 

moves a year later, there won’t be enough people to maintain it. 

 

1) Look for a piece of land that is appropriate.  Please consider options for water before applying for a 

permit.  The attached sheet gives details on the options for water.  If it is a vacant lot 

a. Look up City of Rochester Tax Records at http://geo.cityofrochester.gov, to determine who 

owns the property.  If you do a property search by address and just put in the street, it will 

give you all the properties on the street.  Look for properties owned by the City of 

Rochester.  There are photos for most of them, which may help in determining an address. 

 

b. If it is owned by the City of Rochester, contact the Division of Real Estate to request a 

Garden Permit Application.  585-428-6391. Factors such as past commercial use, pending 

sales, imminent development, past revocations of permit, etc. are also reviewed as part of 

http://www.monroe.ny.us/
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the permit process.   There is no charge for a Garden Permit.  Please keep in mind that the 

entire lot must be maintained, not just the areas that have the gardens. 

 

c. If it is privately owned vacant lot, you should contact the owner and set up a written 

arrangement, allowing you to garden on that property for a specific period of time unless it 

is sold, maybe 1-2 years. 

 

2) Decide what kinds of things you want to grow.  Soil quality and contamination are serious issues.  Do 

not collect soil samples until reading the specific directions from the organization doing the testing.  

Cornell Cooperative Extension of Monroe County can do a pH ($5) test or a complete soil nutrient 

analysis ($16).  Tests for lead cost $20 per sample and are shipped to Cornell, with results in 2-3 

weeks.  (www.mycce.org/monroe)  Paradigm Environmental Services on Lake Avenue also tests for 

lead, $15 per sample with results in five business days.  Contact: Jane Daloia, Client Service 

Manager, 585-647-2530, (jdaloia@paradigmenv.com) 

 

Conclusion 

The city of Rochester can provide guidance to the community by reviewing these policy suggestions and 

adopting them as it feels appropriate.  The greatest short and long term impacts can come from (1) 

refining and implementing the two zoning suggestions that will facilitate urban agriculture expansion, 

(2) supporting soil safety (including testing for lead and persistent organochlorine’s in city soils and soils 

imported from surrounding areas), and (3) implementing a real-time decision-making process 

incorporating uncertainty along the lines initiated and demonstrated by the planning bureau.  DRYS 

implementation of the getting started guide to urban agriculture and guidance on water and permitting 

will be helpful to citizens on a daily basis.          

 

  

http://www.mycce.org/monroe
mailto:jdaloia@paradigmenv.com
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Section V:  Growing a Sustainable Community:  Opportunities 

and Recommendations 
 

Overview 

The initial engineering response to the “surprising answer to a simple question”, especially considering a 

cold climate with only an eight month growing season and mounting poverty, chronic diseases, hunger, 

and joblessness issues, was to propose building a “super” year-around indoor garden facility: a 250,000 

sq. ft. (5+ acres) Sustainable Food System Center of Excellence. This would develop food system 

technology and demonstrate a sustainable relationship between business, community, and youth 

development that would provide jobs and be economically self-supporting, encourage neighbors 

connecting with neighbors, feed hunger, improve health, and advance youth academics, enrichment, 

and entrepreneurism and empower them to drive a more sustainable future for themselves and 

Rochester. One of the initial goals of this study was, therefore, to create the functional design 

specification for this super solution; however, as the feasibility study unfolded it became clear that this 

was not what was “implied” in the “surprising answer” or needed, at least right now.  (The initial 

concept proposal can be seen in Appendix vi) 

 

As with all reductionist scientific solutions to complex sustainability problems, this centralized, large-

scale technical fix was inadequate – too limiting and only addressing the symptoms of a larger 

underlying “wicked” problem99 that needed to be understood first before we would be able to address 

the essence of “the implications” – how to reach for hope and sustainability. But what did emerge from 

this study’s almost eighteen month public collaboration among stakeholders and experts was the 

beginning of sustainability awareness100, which is far richer and more inclusive, is organic, evolutionary, 

and ecological in nature. By gathering collective-knowledge, experience, and expertise in pursuit of an 

understanding, Rochesterians now have the opportunity to demonstrate the result using urban 

agriculture and community gardening to transform “blight into bright” in one of the city’s most 

devastated neighborhoods. The Upper Falls project has the potential to create more jobs, economic 

development, sense-of-community, health, and support for our youth than the original engineer’s 

“super” solution. See target area below as Exhibit 20.  

 

 

 

 

 

 

 

 

                                                           
99

 Horst Rittel 1979 
100

 Sweet et al 2011a 
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Exhibit 20 

 
 

Similar initiatives in other parts of the U. S. are using urban agriculture to address rising poverty and 

health issues and the need to find new paths to rebuild devastated neighborhoods and support our 

youth. What is unique about our project is our realization of the additional leverage we can attain by 

combining urban agriculture with proximate schools, recreation centers, and vacant land to form critical 

masses of engagement for rebuilding communities and reconnecting with our youth and their schools. 

The broad base of jobs, economic development, and educational opportunities that could come from an 

UA /CG initiative grounded in critical masses of community use was shared with the community in our 

November 13, 2010 public presentation at City Hall. This is shown below in Exhibit 21 from that 

presentation. It should be noted that the jobs potential presented in that slide has increased 

significantly since then.  
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Exhibit 21 

 

Critical Mass of Community Use
Jobs = 113-242

Integrated Cluster
School, Park,

Recreation Center, 
Vacant Land, Senior 

Center, +? 

Education
Garden-Based Learning - K-12
Youth Entrepreneur
Apprentice        Rural Farmer
Adults

Jobs = 10-15

Resources
Soil
Seed
Water –hydrant, storage
Equipment
Funding

Jobs =  2-4

Production
Outdoor

Indoor – lg. / sm.
Greenhouse, Hoop

School Gardens
Community Garden
Urban Agriculture

Entrepreneur
Farm Apprentices

Jobs = 20 - 40

Waste Cycle
Waste to Energy

Compost, Mulches, Leaf Mold
Deconstruction to Raised Beds

Jobs  = 20-40

Food System Management
Strategy

Planning for Local Food Production
Land Preservation

Food Policy Council – Food Shed
Transition to Intensive Techniques

City, County: policies, permits
Jobs = 1-3

Distribution
Entire Food Shed

Storage
Produce, Products, Meals

Farmers Market
School Meals

Recreation Center Meals
Super Market, Bodega

Restaurant, Soup Kitchen
Fast Food Trucks

Jobs = 20-50

Processing
Community Kitchen / Incubator

Value-Added Production
Custom Meat Processing (aggregate)

Jobs = -10-20

Farm Park
(mentoring & marketing)

Jobs = 20-50
CSA

Jobs = 10 - 20

Pilot Project

UA /CG: City Oversight Committee Review – November 13, 2010

 
 

 

This study progressed simultaneously with the development of the city’s Project Green strategy, and as 

individual and collaborative initiatives from participants came forward that could be enhanced by and 

symbiotic with that strategy, they were encouraged. The city has now determined the initial four target 

areas that it wants to propose to City Council for Phase I of its demolition-greening strategy. Our 

recommendation is to use that opportunity to also support an UA/CG  pilot project that integrates the 

outcomes of this study as a transformation mechanism, some of which are already emerging in the 

center of one of those target areas, Upper Falls. The reason for showing the circles is that they represent 

a comfortable walking distance and show connections to schools and recreation centers – a beginning to 

the vision of every Rochesterian ultimately being within walking distance to a garden. See Exhibit 22  

 

 

 

 

 

 



 

156 

 

Exhibit 22 

 

 
 

 

Holistic Food System Model 

Now, reflecting back to our engineer’s “super solution” and its inadequacies in addressing the “answer’s 

implications” – hope and sustainability – we see that the opportunity has emerged to leap ahead, 

beyond a 250,000 sq. ft. learning center and demonstration of a sustainable relationship between 

business, community and youth development: to actually implement all of the center’s elements within 

the community and interconnected to the food shed and the globe.  Residents can begin to build and 

experience being connected to a holistic food system model. Please see Exhibit 23.       
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Exhibit 23 

 

 
 

Holistic food system model. Source: Combs et al., 1996.101 

 

In 2004 the U.N., World Bank, and World Health Organization initiated an International Assessment of 

Agricultural Knowledge, Science and Technology for Development (IAASTD) to determine the role of 

agricultural knowledge, science and technology (AKST) in reducing hunger and poverty, improving rural 
                                                           
101

 IAASTD Global Report 2009 
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livelihoods and facilitating environmentally, socially and economically sustainable development.  This 

was funded by the governments of Australia, Canada, Finland, France, Ireland, Sweden, Switzerland, US 

and UK, and the European Commission.  This four year comprehensive study found the same type of 

pervasive impact of agriculture that our model did with its seven indexes:  

 

“Agriculture is multifunctional and goes far beyond food production.  Other important functions 

for sustainable development include provision of nonfood products;  provision of ecological 

services and environmental protection; advancement of livelihoods; economic development; 

creation of employment opportunities; food safety and nutritional quality; social stability; 

maintenance of culture and tradition and identity. However, the promotion and achievement of 

multifunctionality is hindered by a lack of systematic quantitative and other data that allow a 

complete assessment of the impacts of wider functions.  Nevertheless, enhanced recognition of 

the wider functions of agriculture has prompted efforts towards developing integrated land use 

systems that deliver a diverse set of social, economic and environmental functions, and address 

the tradeoffs between them.”   

 

The integrated land use decision-making approach referenced above is what we recommend for use in 

(recommendation #3) support of the Upper Falls development project; an example of its use was in 

generating Exhibit #20.  In this case, three land use categories – agriculture, commercial and residential 

– were allocated based on four criteria: soil quality, building condition, proximity, and economic impact. 

This same system is capable of supporting the accumulation and analysis of “systematic quantitative and 

other data” to do evidence-based assessment related to the seven influence modeling identified 

outcomes, as well as other chosen impacts.  

 

Our recommendations position Rochester and its Upper Falls neighborhood to begin to experience this 

larger context and address it one step at a time.  It can potentially also be the beginning of Rochester’s 

transformation into a global common for urban and rural agriculture and community gardening102 – a 

center of excellence where the jobs and knowledge networks are – similar to other areas in the world 

that have developed a unique capability that causes people to come because of those capabilities:  

Northern Italy (design), Germany (mechanical design), Boston (biotech).  The Rochester area’s existing 

agriculture related natural resources, education systems, human capital, and market position make it 

uniquely qualified to pursue this objective. 

 

Recommendations 

Below are listed three interconnected core initiatives that we propose the City of Rochester Support – 

Education, Shared Economic Development, and Sustainability Decision-Making – and two important 

enabling zoning recommendations: (1) one high intensity Urban Agriculture Overlay District that 

encourages more intensive UA/CG development in the target area and (2) one low intensity city-wide 

Agriculture Residential Area Change that encourages the broader community to pursue individual 

                                                           
102

 Pisano GP and Shih WC, 2009.  Restoring American Competitiveness.  Harvard Business Review 
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garden-based entrepreneurial and personal health initiatives as a permitted use: (2) codifies practice 

that is already in place today.  

 

Education:  A collaboration of nine entities so far, including RCSD, City departments, Cornell University, 

NeighborWorks®Rochester, and Rochester Roots have initiated a plan for a new integrated education 

model (K-12 – apprentice farmer) that will educate 17,000 -20,000 Rochesterians annually within three 

years while increasing youth academics, enrichment, entrepreneurism, and leadership and empowering 

them as change agents.  This also includes current youth entrepreneurial product development with an 

incubator kitchen and low volume value-added product production.  The farmer-apprentice program will 

be linked to a food shed farm park.  It is planned for piloting in the Upper Falls neighborhood and is 

expected to create 81 jobs within the next three years.  See Exhibit 24.  Currently in planning and 

funding phase. 

 

Exhibit 24 

Rochester Collaborative Systemic Impacts
Financial, Employment, Education, Health, Ecosystem, Public Safety, Sense-of Community 

Rochestarian Contacts

2010 Phase I Phase II Phase III

Youth 480 1,000 2,400 4,000

Teachers 66 100 240 400

Community Members 154 250 500 700

Household Members 200 2,000 5,950 12,000

Total 900 3,350 9,090 17,100

Rochester Roots Jobs 2 10.5 18.5 26

Apprentice-Farmers 0 5 15 25

Distribution Center 0 4 8 10

Cumulative Jobs 2 19.5 46.5 81

Rochester Urban Agriculture Review - December 14, 2010
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Shared Economic Development:  In addition to the Education project we recommend three more 

economic development opportunities: New Urban Food System Model, New Urban Grocery Model, and 

Neighborhood Development Model.  

 

New Urban Food System Model:   Phase One of this is the education piece discussed above that evolves 

into supporting Phase Two, which brings fresh produce, CSA distribution, Nutritious Fast Food Truck and 

Cart Depot and commissary support, and a farmers’ market. This is currently being pursued by 

Rochester Roots with funding partners and additional implementation partners are being sought. Please 

see Exhibit 25.  
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Exhibit 25 
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New Urban Grocery Model:  This is Phase Three of the Urban Food System Model. 

 

Overview   

Many of Rochester’s poorest citizens (a) reside in neighborhoods with limited or no access to healthy 

nutritious food and lack the transportation mobility to readily purchase it outside the neighborhood, 

(i.e., food deserts), (b) lack the education needed to select and prepare healthy food, and (c) have no 

readily available mechanism to transition out of this situation or the associated habits developed over 

decades. We propose as a solution a new grocery neighborhood access model integrated with an 

existing food system education program (Phase one – Education above) that includes empowering youth 

as change agents.  

 

Residents will select from a grocer’s weekly list of culturally appropriate healthy market baskets. These 

will change weekly, include locally grown produce, and be delivered to the distribution center for 

pickup. This basket becomes the primary source of meal ingredients and meals, including: frozen and 

canned goods, bread, protein, fresh fruits, and vegetables. In this model, groceries would be paid for in 

advance, similar to a subscription CSA, and could include specially arranged WIC, SNAP, EBT, and Farm 

Market Nutrition Program vouchers.    

 

This program will be coordinated with an existing garden- and food preparation-based education 

program (Phase one above). This community and school program will provide knowledge to assist 

residents in embracing this change and empowering youth as supporting change agents and food 

system entrepreneurs (products and farming).  

 

Cost Analysis 

The initial cost analysis for this new urban grocery model has been reviewed with an industry expert and 

suggests that it would be more profitable and sustainable for large chain or discount stores to distribute 

food using this model than having either (a) urban, low income customers come to their existing store 

infrastructure or (b) building new stores in urban neighborhoods. The reason for this is that the 5-6% of 

the grocery selling price to cover the cost of retail floor space is eliminated, the shrinkage is estimated to 

be 4-8% less, and there are efficiencies from having only 2,000 SKUs versus 25,000-54,000 SKUs in a 

typical store; combined, these more than offset the incremental delivery costs of this model and result 

in a potential increase of profitability of 7-11%. It also reduces the temperature related cost issue of 

delivering combined room temperature and frozen foods by separating the two. See Exhibit 25.  

 

Neighborhood Development:  In addition to the economic development associated with the education 

and new food system model discussed above is the broader development of entire neighborhoods.  In 

April of 2010 a member of the Upper Falls community began to develop a plan for the development of 

their community.  This was encouraged by the UA/CG  study and has now evolved into a skeleton 

development plan using urban agriculture as the transformative element.  Realizing that they could not 

lead it, the individual requested that NeighborWorks® Rochester be asked if they would consider picking 

up the ball and facilitating a process by which it could become a reality.  This was officially requested by 

the city planning department and NeighborWorks® Rochester has already reviewed and suggested how 
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they might fulfill that role. “NeighborWorks® Rochester, using their Healthy Blocks approach, will be the 

facilitator to develop a process and participation for coming up with specific implementation plans and 

projects for the Upper Falls neighborhood.  As the only city-wide Neighborhood Preservation 

Organization (NPC), and as a NeighborWorks® America Certified Community Building and Organizing 

agency, they are uniquely positioned for this facilitation role.  They will be using Sustainable Intelligence, 

LLC’s influence modeling and decision-making services to help gain a deeper understanding of the 

educational, health, cultural and sense-of-community issues and business symbiosis opportunities that 

are fundamental to transforming this neighborhood.  Please see Appendix vii for a copy of the revised 

UPPER FALLS UA&CG IMPLEMENTATION PLAN 

 

Evolutionary Decision-Making:   

During this feasibility study, it became clear that in order for the city to take advantage of the full 

wellbeing potential of urban agriculture it needed a planning and decision-making approach that 

allowed for rapid selection and systemic change (both incremental and evolutionary).    We developed 

and demonstrated Evolutionary Possibilities™103; see the results in Exhibit 20.  In this example, 103 lots 

were evaluated in the Upper Falls target area and preferred usage dispositions made between 

agriculture, residential, or commercial.  This selection was based on four stakeholder assessment 

criteria:  1) Soil Quality, 2) Proximity to features that enhance its function, 3) Economic Impact, and 4) 

Building Condition (i. e., suitability for purpose or candidacy for demolition).  

 

This system frames a real-time decision-making process that can evolve as experience, conditions, and 

stakeholder values change.  It can be applied beyond urban agriculture in a general class of problems, 

(sometimes referred to as ‘wicked’) where system perspective and holistic decision-making are required 

to optimize short- and long-term well-being.  In this respect, it can become a cornerstone of an 

evolutionary comprehensive planning process.   Below are eight capabilities of this system. 

 

1. Incorporate uncertainty and risk 

2. Reduce unintended consequences 

3. Optimize interdependent stakeholder interests 

4. Produce a rationalized ranking of solution options 

5. Create evolvable solutions 

6. Simplify public engagement 

7. Simplify government employee training 

8. Establish comprehensive evolvability planning 

 

 

For more information please see Appendix ix, Sustainability, and ultimately Evolvability, Decision-

Making: A New Paradigm for Planning and Acting. 

 

                                                           
103

 Evolutionary Possibilities
TM

 is a trademark of Sustainable Intelligence, LLC 
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Zoning 

The best way that we believe the City can support and encourage Urban Agriculture and Community 

Gardening, other than financially and with infrastructure, is by implementing an appropriate version of 

our two zoning recommendations. 

 

General zoning amendment:  This proposal is for a city-wide amendment that is a relatively simple 

change that essentially recognizes current practices, and includes sales and backyard structures 

clarifications that we understand are not out of line.  A negative environmental review declaration is 

possible that would require the short form to be filled out before proceeding down the administrative 

approval path for a City Council vote. 

 

Overlay zoning district: This would create a special test case for using urban agriculture as a 

transformative vehicle for neighborhood economic and social development and improving youth 

education.  This could start in one of three ways: 

a. Focus on the identified 103 block area of Upper Falls 

b. Focus on the larger Upper Falls development project 

c. Focus on some other area of the city that is more appropriate 

Grant Opportunities 

There are an increasing number of grant opportunities addressing the food system and health related 

issues. 

 Annie's Homegrown  

 Captain Planet Foundation 

 Center for Disease Control  

 Farm Aid  

 Fiskars 

 Heifer International  

 HUD Neighborhood Stabilization Funding 

 National Gardening Association / Subaru Healthy Sprouts Awards 

 Presbyterian Hunger Foundation  

 Robert Wood Johnson Foundation  

 Small Planet Fund  

 NIFA Community Food Projects Competitive Grants Program 

 US Department of Health and Human Services  

 Wallace Center at Winrock International  

 WK Kellogg Foundation  

Conclusion 

This feasibility study developed a system perspective of urban agriculture and community gardening 

through a collaboration that modeled situation-specific experience of stakeholders and expert 
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knowledge.  Knowledge gaps were supplemented with independent research, which included 

investigating current science and uncertainty to understand the connections between values, risk, and 

future knowledge-creation needs that could improve further sustainability.  This resulted in identifying 

seven categories of beneficial outcomes, from which, we can confidently say that Urban Agriculture and 

Community Gardening offer a viable vehicle for economic development and transforming the quality of 

Rochester’s neighborhoods and future.   

 

To enhance the development of that future we have (1) developed a background knowledge base and 

an evaluative model to support decision-making, (2) recommended specific policy, zoning and other 

supportive actions that can be taken by the city, and (3) demonstrated a decision-making tool to 

facilitate Rochester’s optimization of land use as it transforms its vacant properties. 

 

Out of this process, two not-for-profits, Rochester Roots and Foodlink, have or are forming community 

collaborations, and others are potentially emerging, to help shape Rochester’s future.  While it is too 

early to predict their outcomes, both organizations will need substantial community support if they are 

to be successful.  
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Other Contributors 
We thank the many other individuals who contributed to, provided valuable input, or otherwise 
supported this project. 

 

ARCHITECTS  11 

Bergmann Associates  Andy Raus 

Bergmann Associates  Thomas Mitchell 

B & E Associates  Peter Vars 

BME Associates  Bruce Boncke 

BME Associates  Robert Cantwell 

EDR Engineering  Douglas Brackett 

EDR Engineering  Mary Adelaide Scipioni 

Larson Engineers  Bill Bastuck 

Larson Engineers  Ram Shrivastava, PE 

Mossien Associates Architects, PC   Daniel E. Mossien, RA, NCARB 

SWBR Architects   Steven Rebholz 

   

BUSINESSES  27 

Adair Law   Don Adair 

Aero Farm Systems   Ed Harwood 

Aramark   Leslie Fowler 

Ock Hee’s Gallery & Bloomfield Gardens  Ock Hee Hale 

Bruce Allen Insurance  Bruce Allen 

Canandaigua National Bank  Steve Martin 

Carlisle  Dan Cannan 

Carlisle  Zack Williams 

Eltrex  Matt Augustine, PhD  

Energy Concepts  Bill Murray 

Epiphergy  Graham Fennie 

Essence Institute  Don DeMecurio 

Headwater Foods   Chris Hartman  

Hickey Freeman  Kevin Benedict 

Hydroponic Consultant  Liz Sanders 

Idea Vine  John Lam 

Landmark Group  Kelly Shea 

Peter Parts  Steve Crane 

Rochester Green Living  Peter Turkow 

Small World Bakery  Luke Stodola 

Stop & Shop  Mark Weatherbee 

Wegmans Food Market  Linda Lovejoy 

Wegmans Food Market  Mary Ellen Burris 

Xerox  Patricia Calkins 

YouRock Academy  Melody Cofield, PhD 
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YumRunners  Carl Wolf 

YumRunners  Jill Stolt 

   

FAITH COMMUNITY  20 

Assembly of God Food Pantry  Grant Wolf 

Catholic Family Center  Marvin Mich 

Greater Rochester Community of Churches  16 Board Members 

                                            Peace Center for Youth and Families Advancement  Brother Ron Jurgeson 

                                            Peace Center for Youth and Families Advancement  Sister Marcia Allen 

   

FARMERS  12 

Honey Hill Farm  Fred Forsberg 

Mason Farms  Doug Mason 

Mud Creek Farm  Erin Bullock 

Organic Farmer  Karl North 

Rochester Public Market  Frank Cotropia  

Rochester Public Market  Sam Casella 

Seven Bridges Farm  Barrita Shanks 

   

GOVERNMENT  56 

Assemblyman Joe Morelle's Office  Dave Seeley 

City of Rochester  Andrew Turner, PhD 

City of Rochester  Brett Garwood 

City of Rochester  Carol Wheeler 

City of Rochester  Chris  Delaney 

City of Rochester  Doug Benson 

City of Rochester  Jim Farr 

City of Rochester  Joe Biondolillo 

City of Rochester  Karen Altman 

City of Rochester  Kathy McManus 

City of Rochester  Kathy Sheetz 

City of Rochester  Luis Burgos 

City of Rochester  Mark Gregor 

City of Rochester  Matt McCarthy 

City of Rochester  Richard Hammon 

City of Rochester  Pam Notar 

City of Rochester   Paul Scuderi 

City of Rochester   Peter Saxe 

City of Rochester  Theodora Finn 

David F. Gantt's Office  JaMone Turner, Esq. 

Genesee Valley Regional Market Authority   Bill Mulligan  

Green Team  Jerdine Johnson 

Legal Assistance of Western New York  Sue Segelman 
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Macedon Town Manager  Bill Hammond 

Monroe County Department of Planning   Rochelle Bell 

Monroe County Department of Health  Anne Kern 

Monroe County Sheriff's Department  James Spampinato, Lt.  

Monroe County Sheriff's Department  Patrick O'Flynn 

New York State Department of Agriculture and Markets  Christina M. Grace 

New York State Department of Agriculture and Markets  Phil Giltner 

New York State Department of Agriculture and Markets  Robert A. Lewis 

New York State Department of Agriculture and Markets  Robert Haggerty 

New York State Department of Agriculture and Markets  William Ketzer 

New York State Food Policy Council  20 council members 

USDA Alternative Farming Systems Information Center   Katie Winkleblack 

Wayne County Board of Supervisors   Keith Kubasik 

   

NOT FOR PROFITS  45 

Art Peace  Kristin Rapp 

Center for Community Health  Kathy Lewis 

Center for Environmental Information  George Thomas 

Center for Governmental Research   Jamie Saunders 

Center for Sustainable Living  Alison Clarke 

Center for the Development for Social Finance  Rupert Ayton 

Charles Settlement House  Kayla Jenkins 

Coalition of Northeast Associations  Delaine Cook-Green  

Friends of St. Bridgot’s  Gerry Clark 

Community Place  Dr. Leonard Brock 

Community Place  Sue Davin 

Delphi  Counselor 

Finger Lakes Health System Agency  Rachel Pickering 

Finger Lakes Health System Agency  Wade Norwood 

Foodlink  Jeanette Batiste 

Foodlink  Jack Montague 

Foodlink  Julia Tedesco 

Foodlink  Rachel Staver 

Foodlink  Tom Ferraro 

Gandhi Institute  Kit Miller 

Genesee Land Trust  Gay Mills 

Greater Rochester Health Foundation  Deb Tschappat 

Greater Rochester Health Foundation  Gail Newton 

Group 14621  Eugenio Cotto, Jr. 

Hillside   Clinician 

Hillside   2 Social Workers 

Hillside Work-Scholarship Connection  Christin Kunz 

NeighborWorks®, Rochester  Eric VanDusen  
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NeighborWorks®, Rochester  Kim Brumber  

Northeast Neighborhood Alliance Community Land Corp.  Valerie Johnson 

Northeast Organic Farming Association - NY  Kate Mendenhall 

Northeast Organic Farming Association - NY  Kristina Keefe-Perry 

PathStone Corporation  Albert Hartsig 

PathStone Corporation  Pamela Reese-Smith 

PLEX Neighborhood  David Knoll 

PLEX Neighborhood  David Skinner 

Rochester Area Community Foundation  Edward Doherty 

Rochester Contemporary Art Center  Bleu Cease 

Rochester Regional Community Design Center  Roger Brown 

Rochester Roots  Sue Mihalyi 

Sierra Club  Bob Siegel 

Sierra Club  Deb Muratore 

South Wedge Planning Committee  Robert Boyd 

SWAN Neighborhood Association  Mike Moss 

   

EDUCATIONAL INSTITUTIONS  135 

Alfred State University   Brian Baker 

Clara Barton School #2  6 Parents 

Clara Barton School #2  18 Faculty 

Clara Barton School #2  6 Staff 

Clara Barton School #2  Social Worker 

Clara Barton School #2  Psychologist 

Clara Barton School #2  James Palermo, Principal 

Cornell Cooperative Extension  Jane Amstey 

Cornell University  Anu Rangarajan 

Cornell University  Bianca Moebius-Clune  

Cornell University  Greg Peck  

Cornell University  Jonathan Russell-Aneli 

Cornell University  Marcia Eames-Sheavly 

Cornell University  Miguel Gomez, PhD  

Cornell University  Murray McBride 

Cornell University  Nina L. Bassuk 

Monroe Community College, Agriculture and Life Sciences Department  Robert King 

Nazareth College  Social Worker Intern 

New York State Agriculture Experiment Station, Cornell University  Elizabeth Keller 

New York State Agriculture Experiment Station, Cornell University  Gary Harman 

New York State Agriculture Experiment Station, Cornell University  Steve Reiners 

New York State Agriculture Experiment Station, Cornell University  Olga Padilla-Zakour 

Ontario County Cornell Cooperative Extension  Jim Ochterski 

RIT Golisano Institute for Sustainability & Arizona State University  Tom Seager 

Rochester City School District  35 RCSD Teachers Professional Development 
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Rochester City School District  Carolyn Burns 

Rochester City School District  Jerome Underwood 

Rochester City School District  Kevin Klein 

Rochester City School District  Kim Dyce 

Rochester City School District  Michael Chan 

Rochester City School District  Superintendent Jean-Claude Brizard 

Rochester Institute of Technology  Ann Howard 

Rochester Institute of Technology  Jon Schull 

Ryerson University, Toronto  Cecilia Rocha 

St. John Fisher College  Ruth Harris, PhD 

University at Buffalo  Samina Raja, PhD 

University of Rochester  Amber Rinderknect 

University of Rochester  Kathy Lewis 

University of Rochester  Katrina Smith-Korfmacher, PhD 

University of Rochester  Michael Jacob 

University of Rochester  Nancy Chin 

University of Rochester  Patricia Stewart 

University of Rochester  Rick Botello 

University of Rochester   Valerie George 

University of Rochester   Yulia Dzhashiashvili 

   

STUDENTS & PARENTS  175 

Clara Barton School #2  169 Students 

Clara Barton School #2  6 Parents 

   

INDIVIDUALS  187 

Charle Moore  John Walsh 

Christin Boggs  Joseph Becker 

Dan Columbo  Lori Latner 

Dave Feasey  Mark Kindig 

David McNamarah  Mary Wilmot 

Gary Pudup  Meg Columbo 

Greg Russell  Patricia Wygant 

Jack Wheeler  Patty Love 

Jennifer Sertl  Ray Niedziela 

Jerry DeLuccio  Sally Pezzulo 

Jim Blake  Rick Columbo 

John O'Brien  120 Growing Together Conference Attendees 

  44 - 14621 Modeling Session Attendees 
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Cover of 1943 Victory Garden Pamphlet 
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Appendix i:  Description of influence modeling process 

 

Influence Modeling 

Influence modeling is a collaborative process among stakeholders for developing a compact 

graphical and mathematical representation of a decision situation that models a problem or 

process qualitatively and quantitatively.  It starts with creating a shared understanding from a 

system-level perspective by collectively mapping the dependencies of the situation and exploring 

the underlying processes and secondary or hidden influences and outcomes. The deeper this 

process progresses, the more objective the questions become, resulting in a more objective 

evaluation and shared awareness. The relationships developed are then quantified 

probabilistically, to aid decision-making.  These metrics and models also facilitate the post 

implementation assessment and inform subsequent iterative strategies of problem reformulation 

for further adaptation and resiliency.   

 

When addressing wicked problems, influence models allow stakeholders from multiple 

perspectives to more clearly represent and communicate the qualitative components of their 

understanding of open interacting systems.  This facilitates better anticipation and collaboration 

and as a result, reduces the potential for unintended consequences, which may otherwise ripple 

through a network of systems.  It is through building these models that participants are also able 

to improve their focus on goals formulation and through the increased granularity more 

accurately and precisely define the desired outcomes (e.g., wellbeing, job creation, economic 

viability, reduced carbon footprint and energy use, public safety, healthy food supply, improved 

human health, etc.).   

 

Conversion of influence diagrams into quantitative models further clarifies deliberation, 

argumentation, and planning processes and avoids imbalanced solutions focused on single nodes 

in an influence network.  The span of interacting systems under consideration can be increased 

easily, as any model can be considered as a sub-module within a larger influence model.  

Multiple sub-modules can be constructed by independently operating groups while remaining 

seamlessly and quantitatively linked. The result is a large and inclusive qualitative and 

quantitative influence model that internalizes previously externalized impacts. Outcomes with 

unintended consequences can thus be reduced ahead of time and by monitoring metrics after 

implementation, new issues can be more quickly recognized and addressed.  

 

When the quantitative relationships between nodes are expressed as probabilistic or stochastic 

relationships rather than deterministic ones a Bayesian Belief Network (BBN) is the result.  This 

is a modeling approach of artificial intelligence research directed at developing a decision-

making support framework for problems involving uncertainty, complexity, and probabilistic 

reasoning.  This expresses all the possible states of each node in the network and thus represents 

all possible worlds that exist in the system being modeled (Wooldridge 2003).  This further 
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enhances sustainability awareness and is especially useful in challenging experts to articulate 

what they know and to enable decision-makers to make informed decisions before scientific 

knowledge is complete.  BBM’s also use calculus and Bayes theorem to make statistical 

inferences and use observed events as evidence to update beliefs that certain future events will 

happen but a detailed description of this is beyond the scope of this paper and readers interested 

in this aspect should refer to Wooldridge (2003). 

 

A critical refinement of the overall influence modeling process developed by Sustainable 

Intelligence is sustainability gap analysis (SGA).  SGA is applied with stakeholders during the 

model building sessions as a source of further analytical questions. This focuses on the 

underlying systems’ sustainability and applies heuristics in order to spot potential imbalances, 

missed feedback loops, and other improvements that reduce uncertainty and risk, save time, and 

improve overall sustainability outcomes. This primarily relies on a fundamental understanding of 

the three determinate interrelated systems that underlie all sustainability and wicked problems: 

Ecological Systems, including human health; Thermodynamic Systems, which focus on material 

and energy considerations, including constraints; and Sociopolitical Systems, including social 

and economic viability.  

 

A second refinement developed by Sustainable Intelligence is the addition of a sustainability 

implementation assessment model (SIAM), which is designed to assist management in 

prioritizing implementing changes for increased sustainability.  This describes the dynamics of 

each node in the influence model and facilitates ranking from the perspectives of potential level 

of complexity involved, expertise involved (including interactional expertise, which will be 

discussed later), breadth of impact on the system, difficulty or inertia to be overcome, outcomes 

leverage, and optimization of total system impact based on resources available.  

 

A question sometimes arises as to the difference between influence modeling as a form of 

stakeholder engagement versus SWOT (strengths, weaknesses, opportunities, and threats), 

charrettes (group brainstorming to address issues or goals), and surveys.  Basically, influence 

modeling addresses issues by engaging stakeholders in a holistic collaborative exercise to 

develop a system perspective based on their experience.  This can result in changing the way 

they think about a situation (a precursor to behavior change); whereas, the other approaches are 

external to a system understanding by stakeholders and are generally agenda driven.  The 

integration of the various approaches is most effective if the system perspective is developed first 

and then the other approaches used to develop solutions at specific nodes of the system.  This 

improves the latter’s targeting and effectiveness and reduces potential unintended consequences.   
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Appendix ii: Urban agriculture feasibility study model assumptions 

Influence Model Description 

2010-12-30 

 

SYSTEM INDEX  

 

As an index of indexes, the overall system factors in all measured results.  

 

Inputs: 

A.  Financial Impact Index:  Weight: 14.29% 

B.  Employment Index:  Weight: 14.29% 

C.  Education Index:  Weight: 14.29% 

D.  Health Index:  Weight: 14.29%  

E.  Ecosystem Index:  Weight: 14.29% 

F.  Public Safety Index:  Weight: 14.29% 

G.  Sense of Community Index:  Weight: 14.29% 

 

This index includes the overall system factors as identified in our early community sessions and 

reviewed with later participants.  

 

A. FINANCIAL IMPACT INDEX  

 

An index of financial measures.  

 

Inputs: 

 Costs of City Services – approx $180 mil 

 Costs Directly Associated With Urban Garden – approx $8 mil 

 Revenue From Taxation and Urban Gardens – approx $150 mil 

 Other Financial Considerations – approx $6 mil 
 

The financial index is based on movement from an initial point where urban gardens are not supported. 

This represents the base or “100” index level.  For every $1 million change in the overall value of the 

inputs, the index is affected by 1.  Thus a change that reduces city expenses by $3 million will increase 

the index to 103. 

 

1.  City Costs – Police, Fire, DPW, Utilities:  The cost of services spread across the city.  
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2 Police Costs: It is anticipated that the cost of Police services to the City could decrease as a corollary to 

reduced crime activity resulting from increased green space / urban agriculture / reduced blight. 

(alternatively, police presence may be re-allocated to other priorities) 

 Reintroducing “time” into the time series analysis of the police size-crime relationship: An error 
correction approach:  
http://www.emeraldinsight.com/journals.htm?articleid=1742101 Findings – Consistent with 
past research, the bivariate ARIMA analyses yield no evidence of a short-term association 
between police force size and crime. However, the parameter estimates from error correction 
models indicate that changes in the level of crime have a longer-term impact on police force 
strength. 
 

Estimate based on the prior year’s spending modified by changes in levels of crime. 

 No firm basis for a reduction at this time 
 

 [Inflation is not represented as we expect that prices will be uniformly affected by inflation] 

 

3 Historic Police Costs: Expenses for the Police Department in the 2009 CAFR are listed as $114,987k. 

 

4 Fire Costs: The expense associated with fire fighting and prevention activities.  Vacant buildings are a 

significant drain on Fire Department resources and a threat to community stability.  Statistics show that 

fires in vacant buildings put firefighters at increased risk of injury or death.  In 2008 the City Fire 

Department responded to 116 fires in vacant structures, up 36% from the prior year.  The demolition of 

vacant buildings to promote urban agriculture would reduce the financial and human cost of fighting fire 

in such high-risk situations. (alternatively, efforts may be re-allocated to other priorities) 

 

Estimate based on the prior year’s spending modified by changes in levels of fires. 

 No firm basis for a reduction at this time 
 

5 Historic Fire Costs: Expenses for the Fire Department in the 2009 CAFR are listed as $67,241k. 

 

6 Water Costs: A functional urban gardening environment may require City water. Rainwater collection 

may offset this cost. Supplying water service is a net revenue source for the city. 

 

 Rainwater collection: http://urbangardeninghelp.com/urban.htm  
 

Potential items that may affect water usage / generation needs: 

 Adding 500 lots to the volume of water for gardening  

 Diverting storm water to urban gardens 

 Reducing fire fighting efforts 
No specific data suggests that the quantity of water is significant enough to affect these costs.  

 

7 Historic Water Costs: Profit from the Water Department in the 2009 CAFR is listed as $5,386k. 

http://www.emeraldinsight.com/journals.htm?articleid=1742101
http://urbangardeninghelp.com/urban.htm
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8 Sanitation Costs: Policies that promote the value of waste streams may reduce the overall volume and 

expenses associated with landfill operations. Significant waste reduction opportunities are available in 

settings from commercial and institutional food waste to ongoing collection of leaves/brush from 

construction sites, public lands, and individual properties. In addition to increased recycling efforts, 

current segments of the waste stream have potential to be collected and reprocessed for added value 

such as using compost to improve soil conditions and providing untapped economic opportunities of 

converting existing waste into ethanol. (Potential barriers in the form of semi-tainted materials remain) 

Overall, supplying sanitation service is a net revenue source for the city. 

 Recycling the Urban Forest: http://www.thefreelibrary.com/Recycling+the+urban+forest.-
a013686364 [Oakland requires city dwellers to recycle tree & brush waste] 

 NYS Composting information http://cwmi.css.cornell.edu/composting.htm 

 Composting in NYC on a large scale http://cwmi.css.cornell.edu/PDFS/NYCComRT.pdf  
 

What effect do these variables have on refuse costs: 

 Adding 500 lots of gardening recycling 

 Altering the overall rate of recycling within the city 

 Reduce city maintenance costs on empty lots  
 

9 Historic Sanitation Costs: Profit from the Sanitation Department in the 2009 CAFR is listed as $215k. 

 

10 Highway Costs (Environmental Services) makeup the primary transportation infrastructure of the city.  

Urban Gardening is not thought to have an impact in this area. 

 

11 Historic Highway Costs: Expenses for the Highway Department(Environmental Services) in the 2009 

CAFR are listed as $11,453k. 

 

12. Direct Costs – Cost of Lot Conversion, Garden Installation, Facility Operation, Transportation: The 

costs of creating and operating urban gardens. These costs are not fully known yet, but can be 

estimated.  

 

13 Lot Conversion Costs may not be driven in either direction by urban agriculture.  Decisions by the City 

to downsize the housing inventory dove-tail with decisions to begin urban agriculture on these lots. 

Home deconstruction decisions may have an impact on cost and re-use of materials. 

 EPA Home Deconstruction: http://www.epa.gov/waste/inforesources/news/2007news/08-
decon.htm 

 OLR Research / Connecticut Govt: http://www.cga.ct.gov/2004/rpt/2004-R-0911.htm  

 “A study out of the EPA in 1997 (cited here) "estimated the total cost of deconstruction for a 
2,000-square foot residence at between $4.50 and $5.40 per square foot, compared to a cost of 
$3.50 to $5.00 for standard demolition."” - 
http://www.reallifeleed.com/2009/07/deconstruction-costs-revealed-aka.html  

 

http://www.thefreelibrary.com/Recycling+the+urban+forest.-a013686364
http://www.thefreelibrary.com/Recycling+the+urban+forest.-a013686364
http://cwmi.css.cornell.edu/composting.htm
http://cwmi.css.cornell.edu/PDFS/NYCComRT.pdf
http://www.epa.gov/waste/inforesources/news/2007news/08-decon.htm
http://www.epa.gov/waste/inforesources/news/2007news/08-decon.htm
http://www.cga.ct.gov/2004/rpt/2004-R-0911.htm
http://www.cga.ct.gov/2004/rpt/2004-R-0911.htm
http://www.reallifeleed.com/2009/07/deconstruction-costs-revealed-aka.html
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Lot Conversion Costs estimated at $6,000 each based on $4/sq ft and average 1,500 sq ft home. 

Figures from the city show $16k per home. 

 

Additional factors 

 Deconstructing has an effect but that appears to be cost neutral overall 
 

14 Operating Costs Long term operations expenses remain as continuing funding needs. (Supplies, 

Repairs, Energy, Storage, Labor) Overall crime levels may have an impact on operations costs with 

regard to vandalism, theft, and trespass, though in the same way that crime lessens over time, this sort 

of issue is expected to drop.  

 Boston’s raised greenway project: 
http://www.cityfarmer.org/EnvisioningFood%20GardenRose.pdf  

 

Operating Costs estimated at $1,250 per lot based on $50,000 paid staff and expenses for a 4 acre 

garden, and .10 acres per lot. 

 

Future factors to consider: 

 Effect of Crime on operations 
 

15 Startup Costs include an investment in infrastructure and tools and are predicted to be the greatest 

cost of a garden project. (Tools, Appliances, Labor, Materials) 

 Indianapolis Estimate $9k startup costs for 5,000 sq ft - 
http://www.cpeo.org/pubs/EdibleCities.pdf  

 GreenForAll’s Guide estimates $10k for a half acre - http://www.greenforall.org/what-we-
do/capital-access-program/overview-of-urban-farming/  

 SPIN Philadelphia study on approx 1 acre - $49k - 
http://www.spinfarming.com/common/pdfs/STF_inst_for_innovations_dec07.pdf  

 

Startup Costs estimated at $2,000 per lot based on $10k for a half acre (.10 acres ea). 

 

16 Transportation expenses may become an issue.  Participants need to get to/from lots, raw materials 

and supplies must get to the lots, and produce must be transported to market. Additional research is 

needed to discover measures and relationships of these expenses. 

 

Transportation Costs have not been included in the current model for lack of information. 

 

17 Food Miles Effect On a macro scale, locally grown food reduces the miles that our food travels from 

“field to plate.”  (Currently estimated for common produce at an average of 1300 miles) Growing (and 

buying) locally is fuel efficient, less polluting, and has a relevant and substantial impact on our health. 

Numerous studies show that gardeners and those who buy directly from local farmers identify ‘wanting 

fresh produce’ as an important reason why they grow their own food and purchase locally grown 

products. This is partly a function of taste, which some name as the most important lever to increase 

fruit and vegetable consumption. For example, it has been shown that a 5-10 day transportation and 

http://www.cityfarmer.org/EnvisioningFood%20GardenRose.pdf
http://www.cpeo.org/pubs/EdibleCities.pdf
http://www.greenforall.org/what-we-do/capital-access-program/overview-of-urban-farming/
http://www.greenforall.org/what-we-do/capital-access-program/overview-of-urban-farming/
http://www.spinfarming.com/common/pdfs/STF_inst_for_innovations_dec07.pdf
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storage lag between production and consumption leads to losses of 30-50% in some nutritional 

constituents.  

 Food Miles: http://attra.ncat.org/attra-pub/foodmiles.html  

 Health Benefits of Urban Agriculture: http://www.foodsecurity.org/UAHealthArticle.pdf  
 

This item may have an effect, but no practical means of capturing this in the influence model has 

presented itself. 

 

18. Revenue seen from Urban Gardening Effort: Composed of several different factors: Direct revenue 

from the gardens themselves, Property taxes, Direct wages, Indirect wages. 

 Dallas effort (appendix with other city efforts):  
http://www.dallascityhall.com/committee_briefings/briefings1209/TEC_CommunityGardensNei
ghborhoodMarkets_121409.pdf  

 

19 Property Tax Revenue: Assessed based on the value of property, these are projected to increase as 

property values rise. 

 

Property taxes valued at the property tax rate times property values. 

 

The model calculates property taxes based current property values (5,690,818) times .0254 to get 

$144,910 as noted on the 2009 CAFR. 

 

20 Property Values:  It is anticipated that the property values will increase as abandoned plots in the city 

are converted into green spaces and utilized for urban gardens. The associated reduction in crime and 

increased sense of community will also increase property values in Rochester, thereby increasing 

revenue from property taxes. Community gardens can increase property value, as determined by a New 

York University study that examined 636 New York City community gardens. The study found that over 

time, there was a positive effect on sale prices of residential properties within a 1,000-foot radius of a 

community garden when compared to properties outside that distance but still in the same 

neighborhood.  The net tax benefit over a 20-year period to the city was estimated at $647 million, or $1 

million per garden. The elimination of Vacant or Abandoned properties is also known to have an effect 

on property values. 

 NYU Report: http://www.communitygarden.org/learn/resources/research.php / 
http://lsr.nellco.org/cgi/viewcontent.cgi?article=1049&context=nyu/lewp  

 Vacant / Abandoned: http://www.vacantproperties.org/resources/reports.html  
 

Further effort to specifically identify the influences on the property value of: 

 Reducing vacant lots from 5500 to 5000 

 Reducing Crime 

 Improving Neighborhood Character 
 

The model sets current property values at $5,690,818 as noted on the 2009 CAFR. The model needs 

to adjust property values based on the influences above. 

http://attra.ncat.org/attra-pub/foodmiles.html
http://www.foodsecurity.org/UAHealthArticle.pdf
http://www.dallascityhall.com/committee_briefings/briefings1209/TEC_CommunityGardensNeighborhoodMarkets_121409.pdf
http://www.dallascityhall.com/committee_briefings/briefings1209/TEC_CommunityGardensNeighborhoodMarkets_121409.pdf
http://www.communitygarden.org/learn/resources/research.php
http://lsr.nellco.org/cgi/viewcontent.cgi?article=1049&context=nyu/lewp
http://www.vacantproperties.org/resources/reports.html
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21 Property Tax Rate: As noted above, the model uses a property tax rate of .0254 so that the property 

tax collections work out properly. The model does not need to have the exact value as rate changes are 

not part of the influence model. 

 

22 Urban Gardening Revenue:  Substantial revenue is expected to be generated from urban agriculture, 

as product is sold in a wide variety of markets and such revenue would significantly stimulate the local 

economy.  A recent study in the state of Georgia estimated that revenue from urban agriculture in the 

state exceeded $14 billion. 

 

Community and residential gardening, as well as small-scale farming, save household food dollars. They 

promote nutrition and free cash for non-garden foods and other items. Studies report that every $1 

invested in a community garden plot yields approximately $6 worth of vegetables. An average urban 

garden in 1991 produced about $160 worth of produce. A 1996 study claims that 1,900 gardens in 

community lots on 30 acres in Newark produced approximately $915,000 of food value in one year and 

almost $4 million over 5 years. 

 Georgia report: http://apps.caes.uga.edu/urbanag/pubs/droughtImpact.pdf  

 Newark, NJ study: http://www.informaworld.com/smpp/content~db=all~content=a903580807  

 Philadelphia study with $160 per garden (no size): 
http://www.cityfarmer.org/nutritionstudy.html  

 SPIN Study on Philadelphia - $50k from approx 1 acre - 
http://www.spinfarming.com/common/pdfs/STF_inst_for_innovations_dec07.pdf  

 NJ results - 
http://www.nj.com/homegarden/garden/index.ssf/2008/10/farm_fresh_in_the_city.html  

 

Specific effects to consider: 

 Per lot 

 For other structures such as an integrated facility [which is not modeled] 
 

The model estimates revenue at a minimum of $3k, mode $8k, maximum $20k per acre based on 

data including SPIN’s $50k from one acre. (With each lot receiving the appropriate factor based on 

size - .10 acres/lot) 

 

23 Direct Wages: It is expected that a thriving urban agriculture program would create a number of new 

jobs, providing employment opportunities to many city residents, including those whose opportunities 

for employment are currently limited.   

 

The model estimates labor as a percentage of the expenses associated with operating the garden. 

The labor factor is currently set to 33%.  

 

24 Urban Garden Labor Factor: As noted above, 33%. 

 

http://apps.caes.uga.edu/urbanag/pubs/droughtImpact.pdf
http://www.informaworld.com/smpp/content~db=all~content=a903580807
http://www.cityfarmer.org/nutritionstudy.html
http://www.spinfarming.com/common/pdfs/STF_inst_for_innovations_dec07.pdf
http://www.nj.com/homegarden/garden/index.ssf/2008/10/farm_fresh_in_the_city.html
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25 Indirect Wages:  Based on the new economic activity directly surrounding the urban gardening 

activity, additional indirect activity (and jobs) will be stimulated. A 2008 study in Western Michigan 

revealed that a 10% shift in total per capita spending from chains to locally owned independent 

businesses led to almost $140 million in new economic activity and 1,600 new jobs for the region. 

www.amiba.net 

 Multiplier effect: http://www.uaex.edu/other_areas/publications/pdf/fscdd-6.pdf  

 Study of local effect: 
http://www.civiceconomics.com/localworks/GR_Local_Works_Complete.pdf  

 "Economic Multipliers and the New York State Economy," Policy Issues in Rural Land Use, 
Cornell Cooperative Extension, December 1996. Crops produce a multiplier of 2.28, nursery and 
wood products yield 1.78 and poultry and livestock generate a 1.64 figure. Agricultural 
processing operations offer multipliers of 1.65 (meat) to 2.61 (dairy). 

 Youngstown State University construction economic impact. 30 secondary and tertiary jobs for 
every $1million spent: 
http://cfweb.cc.ysu.edu/psi/pdf%20files/publications/curs.ysu.r.326.fa.6.09.pdf   

 

The model currently uses a multiplier of 2.28 per the study above multiplied by direct wages (also 

above) to determine this effect. 

 

26 Agricultural Multiplier: As noted above, 2.28. 

 

27. Other Effects: Composed of several different factors: Distributions of Produce, Grant Activity, Small 

Business Loans, Liability, and the Value of City Owned Property. 

 

28 Produce Distribution:  A schoolyard garden can deliver produce to student’s families and the school’s 

cafeteria in order to provide a close linkage between nutrition, education, and learned behaviors. Such a 

program exists in the Berkeley, California school system and represents a progression from already 

functioning schoolyard gardens and a successful farm-to-school program to new curriculum 

development that benefits the health and education of its students. 

 Supporting information: www.foodsecurity.org/UAHealthArticle.pdf 
 

Several schools within the Rochester city school district already include gardening programs. 

 

Within the Urban Gardening effort, it is clear that some amount of produce distribution outside of 

sales is likely to occur, but no supporting information has been discovered to adequately portray this 

effect. Additionally – we have chosen to capture the entire expected output of urban gardens 

through the revenue of a garden, even if some produce is taken for consumption instead of sold. 

 

The model currently uses a value of 0 for this effect. 

 

29 Grant Activity: For many, farming is a labor of love as well as a source of income. In recognition of the 

financial potential of farming, a number of programs now exist to expand opportunities to new farmers 

– many of whom are based in peri-urban environments – who have difficulty with start up costs. Public 

http://www.amiba.net/
http://www.uaex.edu/other_areas/publications/pdf/fscdd-6.pdf
http://www.civiceconomics.com/localworks/GR_Local_Works_Complete.pdf
http://cfweb.cc.ysu.edu/psi/pdf%20files/publications/curs.ysu.r.326.fa.6.09.pdf
http://www.foodsecurity.org/UAHealthArticle.pdf
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demand for garden programs feed funders philanthropic need to improve community while reducing 

costs for City government. 

 Gardenburger Grants – up to $10k for 14 organizations nationwide. - 
http://www.marketwire.com/press-release/Community-Garden-Grants-Available-Two-Weeks-
Left-to-Submit-Application-980838.htm 

 CA School Garden Network Grant listing - http://www.csgn.org/page.php?id=30  

 USDA Community Food Project Grants - 
http://www.nal.usda.gov/afsic/AFSIC_pubs/urbanag.htm#toc8  

 

The model estimates grants funding will be requested for startup costs and funded with a normal 

distribution around a certain success rate. The success rate is currently set to 2%.  

 

30 Grant Request Success Rate: As noted above, 2%. 

 

31 Small Business Loans: If the rate of entrepreneurship increases due to urban agriculture activity, 

there may a long term increase in small business loans.  A startup urban business would need to 

establish itself and may use a small business loan for expansion.  As neighborhoods become more 

vibrant, businesses that are not directly involved in urban agriculture may also expand. 

 Whole foods - $400k in CA - http://www.planetshifter.com/node/1367  
“To our knowledge, no other grocery retailer makes loans to its suppliers. Recipients have used 

the loans to purchase equipment, for the most part, which has helped them collectively increase 

production.” 

 

Some amount of small business loan activity is likely to occur, but no supporting information has 

been discovered to adequately portray this effect. 

 

The model currently uses a value of 0 for this effect. 

 

32 Small Business Loan Default Rate:  Expected to decrease as the community emphasizes small, local, 

independent businesses and the key impact they have on the growth of the Rochester economy.  Small 

businesses have a much larger return for public investment aimed at creating new jobs, compared to the 

recruitment of large businesses.   

 [No studies found mentioning this] 
 

Some amount of small business loan default rate activity is likely to occur, but no supporting 

information has been discovered to adequately portray this effect. 

 

The model currently uses a value of 0 for this effect. 

 

33 Liability: The city faces a potential liability exposure from both vacant buildings and urban gardens. 

Vacant buildings can harbor squatters, and pose threats from criminals and hazardous fires. Urban 

http://www.marketwire.com/press-release/Community-Garden-Grants-Available-Two-Weeks-Left-to-Submit-Application-980838.htm
http://www.marketwire.com/press-release/Community-Garden-Grants-Available-Two-Weeks-Left-to-Submit-Application-980838.htm
http://www.csgn.org/page.php?id=30
http://www.nal.usda.gov/afsic/AFSIC_pubs/urbanag.htm#toc8
http://www.planetshifter.com/node/1367
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gardening activity can also pose threats, but because the effort is consensual, the city may structure 

agreements to minimize this risk. 

 

Some amount of change in liability is likely to occur, but no supporting information has been 

discovered to adequately portray this effect. 

 

The model currently uses a value of 0 for this effect. 

 

34 Value of City Owned Property: The city is an owner of property. As property values rise because of 

the urban gardening effort, the value of that property also rises. 

 

Some amount of change in liability is likely to occur, but no supporting information has been 

discovered to adequately portray this effect. The value of city property does not necessarily 

fluctuate in the same manner as unencumbered public property. 

 

The model currently uses a value of 0 for this effect. 

 

35 Other Increased Local Economic Activity:   In the same way that direct employment expands into 

other employment efforts, direct spending expands into other local economic activity. Some percent of 

the support costs for a garden will be materials and supplies.   

 

The model currently uses a multiplier of 2.28 per the study above (in item 18) multiplied by the 

community gardening purchasing factor (50%) times operating costs modified by a normal 

distribution to determine this effect. 

 

36 Urban Garden Purchasing Factor: The percent of Urban Garden expenses that represents purchased 

items (as noted above), equal to 50%. 

 

37 Food Safety / Sales Regulations:   A variety of regulations and requirements will affect the distribution 

and sales of product from urban agriculture and community gardening efforts. 

 

No specific effect has been modeled. 

 

38 Number of Urban Gardens:   The number of urban gardens located within the city of Rochester.  This 

item will drive other measures within the model. 

 

Based on a current count of urban gardens and additional gardens created in the future (the model’s 

“decision point”). 

 Need update of existing urban gardens (though the increase in gardens is the significant 
factor) 

 

Ties to: 



 

184 

 

 Urban Garden Revenue and Produce Distribution 

 Urban Garden Operating Costs 

 Liability 

 Community Garden Maintenance and Organization 

 Quantity of Land in Urban Garden Program 
 

39 Quantity of Land in Urban Garden Programs:   The area of land used in urban gardens. 

 

Estimate based on the number of gardens for use in measures where area is more significant. 

 Based on .25 acres per garden 
 

Ties to: 

 Impervious Surfaces 

 Stormwater Collection 

 Soil / Compost Creation 

 Composting Rate 
 

40 GardenYield:   An indicator of the likely output of urban gardens. Decisions and changes regarding 

soil, fertilization, crop selection, technology, and the effort of local groups will likely have an impact on 

the output of each Urban Garden. 

 

While this represents an indicator to represent increases or decreases in garden yield doe to 

changes, we have no firm data to suggest a valuation at this time 

 

Input from: 

 Soil Quality 

 Garden Fertilization 

 Crop Selection 

 Community Garden Maintenance and Organization 
 

Ties to: 

 Urban Garden Revenue and Produce Distribution 
 

41 OSHA Regulations:   A variety of OSHA regulations and other requirements may affect the operation 

of urban agriculture and community gardens. 

 

No specific effect has been modeled. 

 

42 Community Garden Maintenance and Organization:   The combined efforts of individuals, groups, 

and the community to establish, plant, maintain, harvest, and manage urban gardens. 

  

Input from: 

 Number of urban gardens 
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 OSHA Regulations 
 

Ties to: 

 Physical Activity 

 Isolation 

 Working with Nature 

 Sense of Belonging 

 Empowerment 

 Local Ownership 

 Community Groups 

 Resident Flow 

 Participation 

 Urban Garden Operating Costs 

 Garden Yield 

 Learned Skills 

 Educational Programs 

 Web Based Training 

 Non-Garden Use of Garden Plots 

 Water Use 
 

43 Water Use:   Water plays a central role within gardening of all types, and the Urban Garden effort 

may have an impact on the production and distribution of water.  Additional gardens may lead to added 

needs, while the use of rainwater may mitigate this effect.  The city may also notice a change in the use 

of water for fire fighting. 

 

No firm data has been collected that establishes a basis for this measure, and it currently has no 

impact in the model. 

 

B. EMPLOYMENT INDEX  

 

An index of employment measures.  

 

Inputs: 

 Employment 

 Unemployment 

 Entrepreneurism 

 Volunteerism 
 

Substantial job creation for Rochester’s immigrants and economically vulnerable citizens will decrease 

unemployment rates in the city. RCSD and vocational education opportunities as a result of urban 

agriculture initiatives will also empower citizens with valuable skills and on-the-job training.   

 

The employment index is based on movement from an initial point of levels of employment, 

unemployment, entrepreneurism, and volunteerism.  Employment and Unemployment each make up 
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30% of this index, Entrepreneurism and Volunteerism each make up 20%.  As each component index 

moves, the overall employment index moves accordingly. 

 

44. Employment: The ratio of total employed workers in Rochester plus new employees and those 

employed through education (influenced by the urban gardening program) divided by the total 

employed workers of Rochester. 

 

By definition, this index is neutral for the current level of employment, and goes up as additional jobs 

are created through the urban agriculture job and education influences. 

 

45 Apprenticeships: Urban Agriculture initiatives will create apprenticeship opportunities for both youth 

and the refugee population.  The City has highlighted employment opportunities for these two groups as 

a priority area.   Urban Ag would offer experience with small scale, diversified vegetable production and 

the opportunity to develop skills in greenhouse production, pest management, planting, weeding, 

harvesting, marketing, sales, volunteer management, farmers market management, and overall small 

business management.  Urban Agriculture would create a resource for at-risk individuals interested in 

the environment and ecology, farming and agriculture, or urban affairs. 

 

Oakland CA: http://beginningfarmers.org/urban-farming-apprenticeship-in-oakland-california/ 

Sacramento, CA: http://www.biodynamics.com/node/361 

Detroit, MI: http://www.greeningdetroit.com/wp-

content/uploads/2010/08/Urban_Agriculture_Apprenticeship.pdf 

MA: http://www.brixbounty.com/about/apprenticeships/ 

 

While generally agreed to, no specific quantification has been established for this attribute. 

 

The model has implemented a static value of 0. 

 

46 Rochester Workers: The number of workers within the city of Rochester – 117,000. [Dept of Labor 

reports approximately 369,000 employed within Monroe County with a population of 735,000. 

Extrapolating for the city gives approximately 117,000 workers with a population of 220,000.  Using an 

unemployment rate of 7.8% (2009, Dept of Labor) determines 108,000 employed workers, and 9,000 

unemployed workers.] 

 

http://www.actrochester.org/Charts/DataView.aspx?id=4&indicator=44&chart=4.1.4 

 

47 Rochester Employed: Workers within the city of Rochester that are employed, 108,000. 

 

48 New Employees: Wages spent within the urban agriculture effort divided by the average wage of a 

worker. 
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49 Rochester Avg Wage: The average wage of a worker within the city of Rochester (Monroe County) 

according to Dept of Labor Statistics for 2009, $37,000, distributed normally. 

 

http://www.bls.gov/data/#wages 

 

50. Unemployment: The ratio of Rochester unemployment to a revised unemployment figure based on 

those employed as a result of the urban gardening effort and those employed as a result of higher 

education levels (influenced by the urban gardening program). 

 

By definition, this index is neutral for the current level of unemployment, and goes up as unemployment 

lowers through the urban agriculture job and education influences. 

 

51 Historic Unemployed: A nominal unemployment rate for Rochester of 7.8%. 

 

52 Employed Through Education: The Department of Labor establishes a clear tie between education 

levels and unemployment. As an individual’s education increases, the likelihood of having a job and the 

associated pay increase. The model constructs a hypothetical unemployment rate based on the 

education levels of the population and compares the adjusted unemployment rate to the original 

unemployment rate and reports the change in this value. 

 

http://www.bls.gov/emp/ep_chart_001.htm 

 

53. Entrepreneurism: Community emphasis on the benefits of urban agriculture establishes a value for 

conducting transactions locally. New business opportunities will be developed to channel the growing 

supply of locally produced agricultural products and new partnerships will develop to help grow and 

meet consumer demand. These entrepreneurial efforts may be demonstrated by increased produce and 

horticulture sellers at farmers markets and neighborhood stores to small businesses developing niche 

markets to support the growing need for urban agriculture supplies and materials. Exposing kids to the 

concept and pride associated with growing items in community gardens to sell at area farmers markets 

will teach essential skills and encourage entrepreneurs of the future. 

 

The ratio of Rochester entrepreneurism to a revised entrepreneurism figure based on changes as a 

result of the urban gardening effort and those employed as a result of higher education levels 

(influenced by the urban gardening program). 

 

Early modeling sessions suggested that a greater level of entrepreneurism would result from the effort, 

and while generally agreed to, no specific studies were identified to establish this effect. 

 

Entrepreneurship is encouraged at all levels of education with a formal curriculum at some universities.  

 

http://en.wikipedia.org/wiki/Entrepreneurship_education 

http://en.wikipedia.org/wiki/Entrepreneurship 
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The model has implemented a value based on a change in the percent of the population that has 

achieved a bachelor’s degree or above. Currently no influence affects this population and so this value 

will not vary. 

 

54 Historic Entrepreneurism: A nominal rate of entrepreneurism in Rochester, 1. 

 

55 Entrepreneurial Education Factor: A comparison of the population of those that have a bachelors or 

graduate degree to historic levels. As more individuals achieve higher education levels, this value will 

rise. 

 

56 Historic Entrepreneurial Education Factor: The historic factor for comparison purposes. 

 

57. Volunteerism: Because of the popularity of gardening as a hobby and the special appeal of 

community gardening, it is expected that an urban agriculture program would encourage a large 

number of volunteers from the City and beyond to participate.  This could include experienced 

gardeners and farmers, youth groups, faith organizations, retired workers and senior citizens, and 

others.  It could also offer opportunities for filling community service sentences, as has been done at the 

South Wedge community garden on Hamilton Street. 

 

Urban agriculture programs frequently utilize interns, often as unpaid volunteers.  Internships offer 

participants, often young people, a chance to develop job skills and enhance future job prospects while 

serving their community.   Internships at the urban agriculture program could be designed to provide 

opportunities to at-risk youth or disadvantaged individuals. 

 

Early modeling sessions suggested that a greater level of volunteerism would result from the effort, and 

would influence other aspects of the community.  While generally agreed to, no specific studies were 

identified to quantify this attribute or establish this effect. 

 

The model has implemented a static value. 

 

58 Historic Volunteerism: A nominal rate of volunteerism in Rochester, 1. 

 

59 Agri-Training Participation: The urban agriculture initiative is expected to increase the number of 

community education options available to the public (see below). This item is intended to combine 

several different alternatives together. 

 

While generally agreed to, no specific studies were identified to quantify these attributes or establish 

this effect. 

 

60 Learned Skills: Developing an urban agriculture program would involve substantial on-the-job training 

of large numbers of individuals, providing these individuals with work skills that could improve job 
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prospects, especially valuable in urban communities where previously unskilled residents would have 

limited opportunities. 

 

Item may represent the on-the-job training and gardening skills for a number of trained individuals. 

While generally agreed to, no specific studies were identified to quantify this attribute or establish this 

effect. 

 

61 Programs Participation: It is expected that a variety of organizations will introduce programs related 

to urban gardens.   

 

In addition to large collection of gardening books, libraries also have computers for people to get details 

on planting techniques, varieties of plants and the best ways to prepare them and are natural gathering 

places for programs on gardening, accessible and open to people of all ages. 

 

While generally agreed to, no specific studies were identified to quantify this attribute or establish this 

effect. 

 

62 Web Based Training Participation: As on-line training plays an increasing role in our education 

system, it is expected that opportunities to learn agricultural methods and concepts will increase as well 

(see www.e-agriculture.org). It is expected that this would be a relatively low-cost method of job 

training, requiring little to no overhead or resources. 

 

While generally agreed to, no specific studies were identified to quantify this attribute or establish this 

effect. 

 

C. EDUCATION INDEX  

 

An index of education levels.  

 

Inputs – Number of individuals in the community with education levels of: 

 Less Than High School 

 High School 

 Associate, Trade, or Partial College 

 Bachelors 

 Graduate, Professional 
 

Through the urban gardening effort, schools and institutions will enjoy an increased opportunity to 

educate and train citizens of all ages. From hands-on education that will engage grade school children to 

entrepreneurial efforts that will help adults seek their GED, trade skills, or other advanced degrees, the 

community will improve its education level. 

 

The education index is based on a weight for each level of education: 

http://www.e-agriculture.org/
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Less than High School 0 

High School / GED 20 

Some College / Associate Degree /Trade 40 

Bachelors Degree 80 

Graduate or Professional Degree 100 

 

The current value of the index is set to the average of all resident-education level weights divided by a 

constant to equal 100. As the number of residents with any specific education level changes, the overall 

education index will change accordingly. As individuals gain education, the index rises. 

 

63. Education: Less Than High School: This represents the number of individuals with the city of 

Rochester that have attained an education level less than that of a high school diploma. 

 

It is equivalent to the number of individuals that are in the community with that education level plus 

those that do not complete high school with a diploma less any that achieve a GED later on in life. 

 

64. Education: High School: This represents the number of individuals with the city of Rochester that 

have attained the education level of a high school diploma. 

 

It is equivalent to the number of individuals that are in the community with that education level plus 

those that complete high school with a diploma, plus those that achieve a GED later on in life, and less 

any that move on to an associate’s degree, a trade skill, or some college education. 

 

65. Education: Associate, Trade or Partial College: This represents the number of individuals with the 

city of Rochester that have attained the education level of an associate’s degree, achieved a trade skill, 

or attended some college. 

 

It is equivalent to the number of individuals that are in the community with that education level plus 

those that complete an associate’s degree, trade skill, or attended some college education, and less any 

that complete a 4-year college degree. 

 

66. Education: Bachelors: This represents the number of individuals with the city of Rochester that have 

attained the education level of a bachelor’s degree. 

 

It is equivalent to the number of individuals that are in the community with that education level plus 

those that complete a bachelor’s degree, and less any that complete a graduate or professional degree. 

 

67. Education: Graduate, Professional: This represents the number of individuals with the city of 

Rochester that have attained the education level of a graduate or professional degree. 
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It is equivalent to the number of individuals that are in the community with that education level plus 

those that complete a graduate or professional degree. 

 

68 Education Unemployment Factor: The Dept. of Labor has established a variance in unemployment 

rates based on an individual’s education level: 

 

Unemployment Rate Education Level Weekly Rate of Pay 

14.6% Less than High School $454 

9.7% High School / GED $626 

8.6% Some College, no Degree $699 

6.8% Associate Degree $761 

5.2% Bachelors Degree $1025 

3.9% Masters Degree $1257 

2.3% Professional Degree $1529 

2.5% Doctoral Degree $1532 

7.9% Overall $774 

Source: http://www.bls.gov/emp/ep_chart_001.htm 

 

This factor is a blended unemployment rate according to the education level of city residents. 

 

69 Historic Education Unemployment Factor: The factor before any urban agriculture influences for 

comparison purposes. 

 

70 Historic LTHS Unemployment: The value of unemployment of those with a less than high school 

education, used in the calculation of the education unemployment factor (14.6%).  

 

71 Historic HS Unemployment: The value of unemployment of those with a high school education, used 

in the calculation of the education unemployment factor (9.7%).  

 

72 Historic AS TS SC Unemployment: The value of unemployment of those with an associates degree, 

trade skills, and some college education, used in the calculation of the education unemployment factor 

(7.7%).  

 

73 Historic BA BS Unemployment: The value of unemployment of those with a bachelor’s degree, used 

in the calculation of the education unemployment factor (5.2%).  

 

74 Historic PG Unemployment: The value of unemployment of those with a professional or graduate 

degree, used in the calculation of the education unemployment factor (2.9%).  
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75 High School Completion: This represents the number of students that complete high school without 

graduating. It is equal to the complement of the high school graduation rate times the number of 

students in a graduating class. 

 

76 High School Graduation: This represents the number of students that graduate high school. It is equal 

to the high school graduation rate times the number of students in a graduating class. 

 

77 High School Graduation Rate: The urban agriculture project, food, land, people, and curriculum will 

provide students in RCSD with applied, hands on, practical experience in the classroom enhancing 

knowledge and understanding of food production and life sciences while giving students vocational skills 

needed to be responsible, self-sufficient citizens.  The change in curriculum and extracurricular activities 

will have a positive impact on graduation rates. 

 

Two specific areas that may lead to an effect are Agri-Training Participation, and an improvement in 

Absenteeism (as indicated later in the model). 

 

While generally agreed to, no specific studies were identified to quantify these attributes or establish 

this effect. 

 

UCB Study: http://www.schoollunchinitiative.org/downloads/sli_eval_full_report_2010.pdf 

 

78 High School Class Size: The number of students in a typical city school district grade level. (2500) 

 

http://www.rcsdk12.org/197310416151348457/site/default.asp 

 

79 Absenteeism: Absenteeism affects school success and leads to poor performance. The degree to 

which this has been documented does not yet support a specific model effect. 

 

Lamar Study: 

http://www.ccsu.edu/uploaded/websites/ISCJ/An_Analysis_of_Teacher_and_Student_Absenteeism

_in_Urban_Schools.pdf 

 

80 High School GED Completion: This represents the number of students that complete their high school 

GED. It is equal to the number of residents that have less than a high school education times the rate at 

which students achieve their GED. This rate may be affected by other factors such as Agri-Training 

Participation. 

 

81 HS GED Completion Rate: The rate at which residents seek and achieve their GED.  

 

82 Some College Participation: This represents the number of students that get an education after high 

school. The standard track takes graduates and follows them into college. The alternative track takes 

residents that decide to pursue education later on in life.  The first track is equal to the number of high 
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school graduates times the rate at which graduates enter college and trade skill programs. The second 

track is the number of residents that have a high school degree plus the number od GED graduates times 

the rate at which they seek additional education later on in their lives. The rate at which graduates and 

adults seek this education may be affected by factors such as Agri-Training Participation. 

 

83 College and Trade School Entrance Rate: The rate at which High School graduates seek college 

degrees and trade school education.  

 

84 College and Trade School Later Entrance Rate: The rate at which residents seek college degrees and 

trade school education later in life.  

 

85 Undergraduate Graduation: This represents the number of students that receive a bachelor’s degree. 

The standard track follows those with some college education through to completion. The alternative 

track takes residents that had some college education and returned to finish it later in life.  The first 

track is equal to the number of those with some college education times the rate at which they 

graduate. The second track is the number of residents that have some college education times the rate 

at which they seek and do complete it later on in their lives. The rate at which graduates and adults seek 

this education may be affected by factors such as Agri-Training Participation. 

 

86 Historic LTHS: The historic number of residents with an education level less than high school. (35,796) 

 

http://factfinder.census.gov/servlet/QTTable?_bm=y&-geo_id=16000US3663000&-

qr_name=DEC_2000_SF3_U_DP2&-ds_name=DEC_2000_SF3_U&-_lang=en&-redoLog=false&-_sse=on 

 

87 Historic HS: The historic number of residents with a high school diploma or GED. (38,008) 

 

88 Historic AS TC SC: The historic number of residents with an education level of an associate’s degree, 

trade skills, or some college. (32,180) 

 

89 Historic BA BS: The historic number of residents with an education level of a bachelor’s degree. 

(16,104) 

 

90 Historic PG: The historic number of residents with an education level of a professional or graduate 

degree. (10,619) 

 

91 Graduate Graduation: This represents the number of students that receive a professional or graduate 

degree. The standard pool of students are those who graduate college and continue into graduate 

school. The alternative pool is composed of residents that had graduated college earlier and returned 

for an advanced degree later in life.  The first pool is equal to the number of those graduating college 

times the rate at which they seek a graduate degree. The second track is the number of residents that 

have a degree times the rate at which they seek mode education later on in their lives. Students then 

achieve their advanced degrees with a certain completion rate. 
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92 Graduate Entrance Rate: The rate at which college graduates seek advanced degrees.  

 

93 Graduate Later Entrance Rate: The rate at which residents seek graduate degrees later in life.  

 

94 Undergraduate Graduation Rate: The rate at which undergraduate students achieve their bachelor’s 

degree.  

 

95 Graduate Graduation Rate: The rate at which graduate students achieve their advanced degree.  

 

D. HEALTH INDEX  

 

An index of health levels.  

 

Inputs – the health levels of: 

 Mental Health 

 Food Security 

 Physical Health 
 

With the numerous physical, mental and social benefits of urban gardening and the consumption of 

locally grown fresh fruit and vegetables, the overall health benefits are tremendously significant, but 

may be challenging to separate from larger trends in activity levels and food consumption. 

 

The education index is based on a current health level of 100.  For each change in health levels, an 

individual will move up or down 20 points in the scale: 

 

Health Level Rating 

Much Higher than Average 140 

Above Average 120 

Average 100 

Below Average 80 

Much Below Average 60 

 

For each change in the environment, we calculate the percent of the population that undergoes this 

change, and the overall magnitude of the effect. That change is then reflected into the overall health of 

the community. As groups or individuals become healthy, the index rises. 

 

The overall Health Index is the average of the inputs of Mental Health, Food Security, and Physical 

Health. 

 

96. Mental Health: This represents the average mental health of individuals with the city of Rochester. 
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Working with plants and in the outdoors benefits the mental health, mental outlook, and personal 

wellness of individuals. Cultivation activities trigger both illness prevention and healing responses. 

Health professionals use plants and gardening materials to help patients of diverse ages with mental 

illness improve social skills, self-esteem, and use of leisure time. The field of horticulture therapy 

promotes plant-human relationships to induce relaxation and to reduce stress, fear and anger, blood 

pressure, and muscle tension. Given the literature on positive outcomes of plant-human relationships, 

the American Community Gardening Association has expressed surprise that more gardens have not 

been dedicated to mental health and rehabilitative intervention. 

 

This component is tracked as a score of 100 modified by the level of effect and portion of the population 

that is affected. Example: a decrease in isolation is seen as having improving the mental health of the 

individuals one step – from below average to average, or from average to above average; the initiative is 

seen as having affecting 40 individuals in each of the 500 locations across the city or 20,000 individuals – 

that represent just under 10% of the city’s 220,000 residents. The value would move from 100 to 101.8. 

 

Suggested items that affect Mental Health: 

 Employment status 

 Unemployment status 

 Volunteerism 

 Isolation 

 Working with Nature 

 Sense of Belonging 

 Health Care 

 Lead 

 Empowerment 
 

While generally agreed to, no specific quantification has been established for any of these items, and 

the attribute is set at 100. 

 

97 Isolation: The sense that individuals are alone in the environment. It is believed to be tied to mental 

health, and influenced by working in community gardens, volunteerism, and the general sense of 

community measures of the sense of community index. 

 

While generally agreed to, no specific quantification has been established for any of these influences, 

and the attribute is set at 1. 

 

98 Working With Nature: The amount that individuals work in a natural environment. It is believed to be 

tied to mental health, and influenced by working in community gardens. 

 

While generally agreed to, no specific quantification has been established, and the attribute is set at 1. 
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99 Sense Of Belonging: The sense that individuals belong to a greater community. It is believed to be 

tied to mental health, character, and crime, and influenced by working in community gardens. 

 

While generally agreed to, no specific quantification has been established, and the attribute is set at 1. 

 

100 Health Care: The degree to which individuals have access to health care. It is believed to be tied to 

physical and mental health, and influenced by employment. 

 

While generally agreed to, no specific quantification has been established for this, and the attribute is 

set at 1. 

 

101. Food Security: This represents the average food security of individuals within the city of Rochester. 

 

Emergency food providers typically have relatively greater access to breads, cereals, and canned goods 

and suffer a chronic shortage of fresh fruits and vegetables and of proteins (fish, fowl, and meat; fresh, 

frozen, and canned). Through garden donation projects like Plant-a-Row, urban food production saves 

food bank resources required to obtain needed food and further, provides precisely those foods rarely 

donated by retailers, restaurants, processors, and other suppliers.  

 

This component is tracked as a score of 100 in the same manner as mental health. 

 

Suggested items that affect Mental Health: 

 Healthy Food Availability / Cost 

 Emergency Meals Served 
 

While generally agreed to, no specific quantification has been established for any of these influences, 

and the attribute is set at 100. 

 

102 Healthy Food Availability / Cost: The relative availability and cost of healthy food. It is believed to be 

tied to food security and physical health, and influenced by the direct output of community gardens – 

the distribution of fresh produce. 

 

While generally agreed to, no specific quantification has been established, and the attribute is set at 1. 

 

103 Emergency Meals Served: The ability of the community to serve meals on an emergency basis, and 

the demand of the community for those meals. It is seen as a measure of the level of food security. 

 

This attribute is set at 1, and it is hoped that future work will establish other model influences to this 

item. 

 

104. Physical Health: This represents the average physical health of individuals within the city of 

Rochester. 
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Nutrition education through gardening enjoys documented success in changing dietary practice among 

seniors. Public sector advocates of nutritional health encourage: a) day care workers to introduce 

gardening to boost young children’s dietary habits; and b) community groups to start community 

gardening projects for overall health planning and self-care thereby reducing the cost to health care 

providers. Home gardening and nutrition education has been shown to boost micro-nutrient intake in 

many countries and can be considered as additional intervention models applicable to the North 

American region. 

 

Obesity: Garden programs work to combat this epidemic by teaching youth about healthy lifestyles 

including proper nutrition and physical activity. Through a gardening program, students gain firsthand 

experience with fresh fruits and vegetables. Prevention of health problems like cancer and heart 

disease. Studies show that a majority of children do not eat the recommended amount of fresh fruits 

and vegetables each day, and so they are missing out on these benefits. A garden program increases 

produce availability and creates opportunities to teach students what they should eat through fun, 

hands-on experiences. 

 

A healthy lifestyle is more than just eating right, though. Students also need to adopt good exercise 

habits. The garden provides a wide range of physical activity through digging, planting and weeding. The 

garden activities are often so captivating that students will not even realize they are exercising. Plus, it is 

an activity they can participate in for the rest of their lives. 

 

This component is tracked as a score of 100 in the same manner as mental health. 

 

Suggested items that affect Mental Health: 

 Health Care 

 Healthy Food Availability / Cost 

 Physical Activity 

 Lead 

 Noise 

 Air 

 Waste 
 

While generally agreed to, no specific quantification has been established for any of these influences, 

and the attribute is set at 100. 

 

105 Physical Activity: The amount of activity an individual regularly engages in. It is believed to be tied to 

physical health, and influenced by the direct participation in community gardens. 

 

One of the most significant benefits of gardening is the physical labor involved in creating and 

maintaining a garden.  Gardens encourage people to get outside, get digging and engage their muscles 

in every season except the depths of winter. Gardening provides the regular physical exercise listed in 
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the prevention of heart disease, obesity, adult-onset diabetes and high blood pressure. It also provides 

the strength training important in the prevention of osteoporosis. A gallon sprinkling can full of water in 

each hand is the equivalent of 8 pound dumbbells.  

 

http://web.extension.uiuc.edu/champaign/homeowners/050103.html  

 

CDC lists Gardening as moderate to vigorous activity: 

http://www.cdc.gov/physicalactivity/downloads/PA_Intensity_table_2_1.pdf 

 

While generally agreed to, no specific quantification has been established, and the attribute is set at 1. 

 

106 Lead: The amount of activity an individual regularly engages in. It is believed to be tied to physical 

and mental health, the quality of soil, and the creation of new soil. 

 

Attracting attention to measuring the levels of lead in the soil will increase the awareness of the 

problem, encourage remediation methods, and result in lower levels in the future.  With additional 

testing, the community may become aware of higher incidents of contaminated soil in the short run. 

 

Association between soil lead and blood lead levels: http://www.urbanleadpoisoning.com/ 

 

While generally agreed to, no specific quantification has been established, and the attribute is set at 1. 

 

E. ECOSYSTEM INDEX  

 

An index of ecosystem levels.  

 

Inputs – the health levels of: 

 Energy / Heat 

 Existing Habitat 

 Noise 

 Air 

 Waste 

 Soil Quality 
 

Cities are often portrayed as hot, noisy, smelly, and littered, with few patches of soil that are barely able 

to support life. Unfortunately, that perception has elements of truth within it as these aspects have 

suffered over the years.  The urban agriculture effort is seen as having an impact in each of these areas. 

 

The ecosystem index is based on a current ecosystem health level of 100.  For changes in ecosystem 

levels, we can assess a systemic improvement or decrease. 
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For each change in the environment, we calculate the percent of the environment that undergoes this 

change, and the overall magnitude of the effect. That change is then reflected into the overall health of 

the ecosystem. As the ecosystem health improves, the index rises. 

 

The overall Ecosystem Index is the average of the input health levels. 

 

107. Energy / Heat: This represents the overall heat and energy use within the city of Rochester. 

 

Trees, vegetation, and green roofs can reduce the effect of urban heat islands and reduce heating and 

cooling energy use, and help lower the risk of heat-related illnesses and deaths. 

http://en.wikipedia.org/wiki/Urban_heat_island 

http://www.epa.gov/heatisld/ 

http://www.urbanheatislands.com/bibliography 

 

Suggested items that affect Energy / Heat: 

 Moisture Availability 

 Urban Heat Islands 

 Energy Consumption 
 

While generally agreed to, no specific quantification has been established for any of these items, and 

the attribute is set at 100. 

 

108 Moisture Availability: The degree to which moisture is available in the environment. It is reduced by 

impervious surfaces, and increased with porous surfaces (ground cover / gardens / trees). 

 

No specific quantification has been established for this influence, and the attribute is set at 1. 

 

109 Urban Heat Islands: The degree to which the city is subject to this phenomenon.  

 

No specific quantification has been established for this influence, and the attribute is set at 1. 

 

110 Energy Consumption: The amount of energy consumed due to heating and cooling demands of city 

structures. 

 

The EPA reports that “For every 1°F (0.6°C) increase in summertime temperature, peak utility loads in 

medium and large cities increase by an estimated 1.5 – 2.0 percent.” Reductions in this effect will have 

implications across the region. 

 

http://www.epa.gov/heatisland/resources/pdf/HIRIbrochure.pdf 

 

No specific quantification has been established for this influence, and the attribute is set at 1. 
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111 % Impervious Surfaces: The degree to which city surfaces are impervious. This affects the availability 

of moisture in the environment and urban heat islands, and will be affected by the quantity of land in 

the urban garden initiative. 

 

No specific quantification has been established for this influence, and the attribute is set at 1. 

 

112. Existing Habitat: This represents the habitability of the city of Rochester with respect to wild life. 

 

Studies have shown that cities can provide habitats for a rich and diverse range of plants and animals. 

Certain species may depend on linear habitats for dispersal. Models indicate that other groups, such as 

small and medium sized mammals, plants or invertebrates use urban greenways for dispersal. 

Greenways provide a chain of different habitats permeating the urban environment. Planners can have a 

positive impact on urban biodiversity by slowing the pace of redevelopment and by not hurrying to tidy 

up and redevelop brownfield sites. 

 

Urban gardens and farms increase urban bio-diversity. They attract beneficial soil microorganisms, 

insects, birds, reptiles, and animals. Gardens play a role in species preservation for birds and butterflies 

by providing food, resting spaces, and protection along migratory flight paths. 

 

No specific quantification has been established for this item, and the attribute is set at 1. 

 

113. Noise: This represents the habitability of the city of Rochester with respect to wild life. 

 

The transformation of abandoned urban plots into green places coupled will an increase in social capital 

and decrease in criminal activity will lead to a decrease in noise ordinance violations. Noise may affect 

the health of residents. 

 

http://en.wikipedia.org/wiki/Health_effects_from_noise 

 

No specific quantification has been established for this item, and the attribute is set at 1. 

 

114. Air: This represents the level of air quality with the city of Rochester. 

 

Trees, vegetation, and green roofs can mitigate greenhouse gas emissions, remove air pollutants, and 

sequester and store carbon. 

Urban agriculture practices can have a direct impact on public health, including air quality. In 2007, ACT 

Rochester reported low air quality for 2.5% of days in Monroe County.  Urban area gardens and farms 

would potentially reduce this number. “On the local level, plant foliage reduces carbon dioxide, ozone 

concentrations (heavy, low-lying gas), and lowers urban mass temperatures. 
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Suggested items that affect Air quality: 

 Total Emissions 

 Urban Heat Islands 

 Toxin Absorption / Mitigation by Vegetation 
 

While generally agreed to, no specific quantification has been established for any of these items, and 

the attribute is set at 100. 

 

115 Total Emissions: The amount of emissions added to the air. 

 

No specific quantification has been established for this influence, and the attribute is set at 1. 

 

116 Historic Air Quality: A value recognizing the historic quality of the air. 

 

No specific quantification has been established for this influence, and the attribute is set at 1. 

 

117. Waste: This represents the level of land and water born waste and toxins within the city of 

Rochester. 

 

Urban food production improves urban and urban fringe soils. Rooted plants stabilize the ground, 

improve stormwater control and water quality, and reduce soil erosion. Cared-for soils absorb rainfall 

that then does not run over exposed, compacted dirt and pavement absorbing toxic debris and dumping 

it into storm drains. Appropriate gardening practices reduce risk. Strategies include improving soil 

stability through crop plantings and soil amendments like mulch, thereby reducing wind-born dust and 

the tracking of contaminated soils into residences by human feet and household pets;   

 

Suggested items that affect Waste: 

 Impaired Waterways 

 Toxic Chemical Releases 

 Toxin Absorption / Mitigation by Vegetation 

 Garden Fertilization 
 

While generally agreed to, no specific quantification has been established for any of these items, and 

the attribute is set at 100. 

 

118 Impaired Waterways: The amount and significance of pollution in area waterways. 

 

No specific quantification has been established for this item, and the attribute is set at 1. 

 

119 Stormwater Regulations: The NYSDEC and other regulations may affect efforts to collect stormwater 

for re-use, and otherwise influence the effects of pollution on waterways. 
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No specific quantification has been established for this item, and the attribute is set at 1. 

 

120 Stormwater Collection: As part of an urban garden effort, individuals and groups may collect 

stormwater for irrigation purposes. This will have an effect on local environments. 

 

No specific quantification has been established for this item, and the attribute is set at 1. 

 

121 Toxin Absorption / Mitigation by Vegetation: Vegetation has been shown to detoxify or mitigate the 

effects of a variety of toxins.  This effect will depend on the plant material used, and may impact soil 

quality, waste, and air measures. 

 

No specific quantification has been established for this item, and the attribute is set at 1. 

 

122 Soil Quality: The overall value of soil. Increased by positive materials introduced, and lowered by the 

effect of toxins. 

 

Good farming practices require ongoing efforts to increase soil fertility; an urban agriculture program 

would result in greatly increased fertility in the soil of areas being farmed.  Organic practices would 

increase soil fertility without adding toxicity to areas already dealing with soil contamination. 

 

No specific quantification has been established for this item, and the attribute is set at 1. 

 

123 Existing Soil: The historic overall value of soil for comparison purposes. 

 

No specific quantification has been established for this item, and the attribute is set at 1. 

 

124 Soil / Compost Creation: The overall process by which a rich growing medium is created. This is 

noted as a by-product of urban gardening. 

 

No specific quantification has been established for this item, and the attribute is set at 1. 

 

125 Toxic Chemical Releases: Represents the continual flow of waste materials into the environment. 

 

Local agriculture may release less toxins through transportation by residents, but more emissions from 

farming activities (e.g.,using roto-tillers, ...).  

 

No specific quantification has been established for this item, and the attribute is set at 1. 

 

126 NYS DEC and Other Health / Soil / Toxin / Regulations: A variety of laws and regulations may impact 

urban gardening. 

 

No specific quantification has been established for this item, and the attribute is set at 1. 
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127 Garden Fertilization: Represents the introduction of specific fertilizing chemicals into the gardening 

process. Mulch and other organic processes may decrease this value, and weak soil quality may increase 

the need for it.  Fertilization will affect crop production, and also influence the quality of the local 

environment as well. Organic gardening reduces use of herbicides and pesticides (not necessarily related 

to fertilization). 

 

No specific quantification has been established for this item, and the attribute is set at 1. 

 

128 Garbage Volume: Represents the quantity of garbage set out for collection within the city. This is 

expected to decrease as urban gardens divert compostable materials. In addition, citizens that become 

involved in the environment are more likely to follow through with recycling efforts, further diverting 

materials from landfills. 

 

No specific quantification has been established for this item, and the attribute is set at 1. 

 

129 Recycling Rate: Represents the percent of recyclable materials that are recycled. 

 

http://www.dec.ny.gov/chemical/8506.html 

http://www.nytimes.com/imagepages/2008/07/29/us/29recycle_CA3.ready.html 

 

No specific quantification has been established for this item, and the attribute is set at 1. 

 

130 Composting Rate: Represents the percent of compostable materials that are composted. 

 

Urban compost systems can transform significant amounts of a city’s waste (organic waste from yards, 

parks, food establishments, etc.) for beneficial re-use in urban gardens. Adding compost and/or calcium 

to the soil lowers soil acidity and thus reduces the potential of metal “uptake” by plants. 

 

No specific quantification has been established for this item, and the attribute is set at 1. 

 

131 Climate: Represents the regional climate. This may affect decisions regarding crop selection. 

 

No specific quantification has been established for this item, and the attribute is set at 1. 

 

F. PUBLIC SAFETY INDEX  

 

An index of public safety levels.  

 

Inputs – the levels of: 

 Public Health 

 Public Perception 
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 Crime 
 

Urban gardening is expected to have an effect on, and in turn be affected by the level of public safety. 

Within this broad term, criminal activity is the leading factor, but elements of public health and the 

public’s perception of crime (and safety) play a role. 

 

The public safety index is based on crime activity levels, the public’s perception of crime, and the 

general public health level with an initial valuation of 100.  As crime decreases, perceptions improve, 

and health is improved, this index will rise. 

 

The specifics of this index have not been defined. 

 

132. Public Health: This represents the overall public health effort within the city of Rochester. 

 

This item is not expected to be influenced by the urban gardening effort, and is included in order to 

represent a potential area of interest. 

http://en.wikipedia.org/wiki/Public_health 

 

No specific quantification has been established for this influence, and the value is set at 100. 

 

133. Public Perception: This represents the public’s perception of crime within the city of Rochester. 

 

Studies have noted that public perception of crime – and of police’s response to crime may not be in 

sync. That is, public perceptions may be at odds with evidence of changes in the rate of crimes. 

http://www.utexas.edu/features/2008/11/10/crime/ 

http://www.jrsa.org/pubs/forum/archives/1Sept93.html 

 

No specific quantification has been established for this influence, and the value is set at 100. 

 

134. Crime: The overall level of crime within the city of Rochester. 

 

Composed of several categories: Violent Crime, Property Crime, and Disorder. Levels of crime are 

affected by wide ranging sources. Several studies have suggested that Urban Agriculture activities have 

resulted in lower rates of crime.  

 

 Chicago report of lowered crime with greenery:  
http://www.projectevergreen.com/pdf/TechBull_Crime_Nature.pdf 

 Houston report of urban gardens having no effect on crime: 
http://www.sciencedaily.com/releases/2009/09/090908103632.htm 

 Portland reduced Crime with an effort to remove / rehabilitate vacant buildings: 
http://www.icma.org/main/ld.asp?ldid=15072&hsid=1&tpid=17&stid=93  

http://www.projectevergreen.com/pdf/TechBull_Crime_Nature.pdf
http://www.sciencedaily.com/releases/2009/09/090908103632.htm
http://www.icma.org/main/ld.asp?ldid=15072&hsid=1&tpid=17&stid=93
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 Richmond’s Neighborhoods in Bloom high crime areas reduced violent crime 37% and property 
crime 19%, all areas reduced violent crime (25-50%):  
http://icma.org/main/ld.asp?ldid=15073&hsid=1&tpid=17&stid=93  
 

Crime may be affected by: 

 Unemployment 

 Sense of Belonging 

 Character Building 

 Non-Garden Use of Garden Plots 

 Public Spaces 

 Local Ownership 
 

Crime may in turn affect: 

 Costs of police protection 

 Urban Garden Operating Costs 

 Property Values 
 

No specific quantification has been established for these influences, and the attribute is set at 100. 

 

135 Character Building: The degree to which residents build moral character. 

 

http://en.wikipedia.org/wiki/Moral_character 

 

No specific quantification has been established for this influence, and the attribute is set at 1. 

 

136 Non-Garden Use of Garden Plots: The degree to which urban garden plots are used for non-

gardening (illicit) purposes. 

 

No specific quantification has been established for this influence, and the attribute is set at 1. 

 

137 Public Spaces: The degree amount and configuration of public space. This may have an effect on 

various levels of crime. 

 

http://en.wikipedia.org/wiki/Public_spaces 

 

No specific quantification has been established for this influence, and the attribute is set at 1. 

 

138 Local Ownership: The degree that residents own and occupy homes and businesses. This is seen to 

have an effect on levels of crime and resident flow in and out of a neighborhood. 

 

No specific quantification has been established for this influence, and the attribute is set at 1. 

 

139 Fires: Fire and arson activity within the city of Rochester. 

http://icma.org/main/ld.asp?ldid=15073&hsid=1&tpid=17&stid=93
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The demolition of vacant buildings to promote urban agriculture would reduce the financial and human 

cost of fighting fire in high-risk situations.  

 

 Vacant Building Fires Fact Sheet: http://www.nfpa.org/assets/files//VacantFactSheet.pdf  

 Vacant Building Report, April 2009: http://www.nfpa.org/assets/files//VacantExecSum.pdf  
 

This factor may be influenced by both reductions in the quantity of vacant homes with the city, and by 

reductions in levels of crime. 

 

This factor may be implemented as the average cost per fire incident multiplied by the likelihood of a 

fire within a vacant home multiplied by the number of vacant homes within the city. 

 

No specific quantification has been established for this influence, and the attribute is set at 1. 

 

G. SENSE OF COMMUNITY INDEX  

 

An index of the sense of community.  

 

Inputs – the levels of: 

 Community Groups 

 Sense of Community Index II 

 Resident Flow 

 Sense of Identity, Knowing 

 Participation 

 Trust 

 Neighborhood Character 
 

Urban gardening is expected to have an effect on, and in turn be affected by the resident’s sense of 

community. This is intended to cover all aspects of social interaction – individually, in groups, and with 

the entire community. 

 

The public safety index is based on the “Sense of Community Index II” as published by Community 

Science.  As the community improves together, this index will rise. 

 

http://www.communityscience.com/pdfs/Sense%20of%20Community%20Index-2%28SCI-

2%29.pdf 

 

The specifics of this index have not been defined. 

 

140. Community Groups: This represents the diverse communities and groupings within the city of 

Rochester. 

http://www.nfpa.org/assets/files/VacantFactSheet.pdf
http://www.nfpa.org/assets/files/VacantExecSum.pdf
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It is expected that additional community groups will be formed in neighborhoods to pursue urban 

agriculture near their homes. Many of these newer groups may be relatively informal, focusing on 

maintaining an edible garden or beautification project. 

 

Youth entrepreneurial gardens can provide employment opportunities, and education for at-risk teens. 

(The Food Project)  School gardens give children access to fresh, nutritious food (The Edible Schoolyard), 

as well as linking them to numerous educational studies and environmental pursuits. 

 

Extensive and mounting evidence shows that school-based garden programs have significant health 

effects on young people. In these non-traditional learning labs, youth become familiar with good and 

healthy food, especially the fruits and vegetables critical to reducing obesity and chronic diseases. It is 

precisely these foods that are missing from our children’s usual diets. School garden programs teach a 

skill and a lifetime hobby that provides exercise, mental stimulation, and social interactions. Children 

receive practical entrees to biological and environmental sciences, math, geography, and social studies. 

Additionally, reports show that these advantages accrue to students that have trouble succeeding in 

school as well as those who excel. 

 

Veterans: Urban agriculture could offer veterans and veterans groups a vehicle for productive work, 

revenue, and therapy.  The LA Vets Garden is a 15-acre urban farm where veterans grow and sell plants, 

fruits, vegetables, and flowers in a horticultural therapy program.  Community gardens are also 

established as a means by which a community can honor its veterans. 

 

Handicapped: Designing community gardens for handicapped accessibility will result in more 

opportunities for the handicapped to take an active role in growing food with their neighbors.  The act 

of bringing a diverse set of people together for a common goal, in this case urban agriculture, allows the 

strengths and weaknesses of everyone to be compensated for by other members. 

 

Ex-convicts: Urban agriculture may be an excellent vehicle for reintegrating people released from prison, 

giving them the skills to grow their own food and a connection with nature which has many positive 

effects on mental health. 

 

Young / Old: Gardening is a wonderful way to bring people of all ages together, including families.  

Young children and seniors can each participate according to their abilities, from planting seeds to 

weeding and harvesting.  The flexibility and variations in types of gardening, allow more members of the 

community to participate.   

 

Immigrants: Gardening is a wonderful way to bring people of all ages together, including families.  Young 

children and seniors can each participate according to their abilities, from planting seeds to weeding and 

harvesting.  The flexibility and variations in types of gardening, allow more members of the community 

to participate.   

http://www.bostonnatural.org/cgGRO.htm 
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No specific quantification has been established for this influence, and the value is set at 1. 

 

141. Sense of Community Index II: This represents the application of the index across the city of 

Rochester. 

 

The SCI would be expected to indicate positive impacts of urban agriculture.  The presence of 

community-based gardens, increased access to local food, and increased employment opportunities, 

among other things, would be expected to improve residents’ sense of “belonging” and community.  

Likewise, the decrease in crime and vacant structures would impact residents’ feelings of comfort and 

safety---allowing them to feel hopeful and engaged in their community.  

 

No specific quantification has been established for this influence, and the value is set at 1. 

 

142. Resident Flow: The flow of residents into and between neighborhoods within the city of Rochester. 

 

Positive and negative aspects of resident stability has been suggested as a factor of community.  

 

 http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2750873/ 
 

Resident Flow may be affected by: 

 Local Ownership 

 Neighborhood Character 

 Community Garden Maintenance and Organization 
 

No specific quantification has been established for these influences, and the attribute is set at 1. 

 

143. Sense of Identity, Knowing: Represents this personal attribute across the city of Rochester. 

 

http://en.wikipedia.org/wiki/Identity_%28social_science%29 

 

No specific quantification has been established for this influence, and the value is set at 1. 

 

144. Participation: Represents the general level of participation across the city of Rochester. 

 

No specific quantification has been established for this influence, and the value is set at 1. 

 

145. Trust: Represents this personal attribute across the city of Rochester. 

 

No specific quantification has been established for this influence, and the value is set at 1. 
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146. Neighborhood Character: Represents the look and feel of neighborhoods across the city of 

Rochester. 

 

http://en.wikipedia.org/wiki/Neighborhood_character 

 

No specific quantification has been established for this influence, and the value is set at 1. 

 

147 Empowerment: The degree to which residents build personal strength. 

 

http://en.wikipedia.org/wiki/Empowerment 

 

No specific quantification has been established for this influence, and the attribute is set at 1. 

 

148 Rochester Population: The number of residents of the city of Rochester. 

 

Calculated as the sum of the quantity of residents at each level of education. 

 

149 Vacant Homes / Buildings: The number of vacant homes in the city. Believed to impact Property 

Values and Liability. 

 

No specific quantification has been established for this influence, and the value is set at 5500 with no 

conversion of homes, and 5000 with the conversion of 500 homes. 

 

 

Q1. Convert 500 Home Lots / Buildings to Gardens: Decision node with two modes. Base case is take no 

action, Alternate case is convert 500 city lots to urban gardens.  This node influences the model at each 

location an effect is indicated. 

 

Q2. Produce / Flowers / Livestock Policy: Decision node to represent the opportunity to alter policy that 

would affect the model – especially Crop Selection. [for future implementation] 

 

Q3. Crop Selection: Decision node to represent a farmer’s option to grow or raise a variety of items. 

Different selections are thought to have different effects. [for future implementation] 
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Appendix iii:  Financial Index Discussion 

 

Financial Index Discussion 

A brief summary of the model’s Financial Impact Index.  

This index is intended to track financial changes across the city environment. The four factors making up 

this index:  

 Costs of City Services 

 Costs Directly Associated With Urban Garden 

 Revenue From Taxation and Urban Gardens 

 Other Financial Considerations 

The financial index is based on changes from an initial point where urban gardens are not supported. 

This represents the base or “100” index level.  For every $1 million change in the overall value of the 

inputs, the index is affected by 1.  Thus a change that reduced city expenses by $2 million will increase 

the index to 102. 

Of these four factors, the Costs of City Services does not currently impact the index. While suggestions 

have been made that urban agriculture activities could reduce crime and arson, and that composting 

and an increased awareness in conservation would reduce the amount of trash handled by the city and 

increase the recycling rate, none of these effects have been quantified or brought into the model. 

Direct Costs of Urban Gardening – Cost of Lot Conversion, Garden Installation, and Facility Operation: 

This factor represents the direct expenditure of funds for urban gardening, the costs of creating and 

operating them. While these costs are not fully known, they can be estimated.  

 Lot Conversion – home deconstruction and lot remediation to provide a n unobstructed parcel 
of land. Figures from the city show $16k per home. Research indicated $6,000 per lot based on 
$4/sq ft and 1500 sq ft homes. 

 Operating Costs – funding activities to keep a garden running. Estimated from staffing needs and 
Boston’s raised greenway project at $1,250/lot based on $50,000 paid staff for a 4 acre garden 

 Startup Costs – funding for tools, soil, labor, and materials to get a garden operating. Estimated 
from other city’s reports on urban gardening efforts at $2,000 per lot based on $10,000 per half 
acre. 

Revenue from Urban Gardening Effort: This factor represents direct revenue from the gardens 

themselves, increases in Property taxes, Direct wages, and Indirect wages. 

 Property Tax Revenue – while most urban gardening studies show an increase in the value of 
homes (and through that property tax income), this has not been included in the model. 

 Garden Revenue – income from the production and sale of produce. Estimated at a minimum 
$3k, mode $8k, maximum $20k per acre based on data including SPIN’s $50k from one acre. 

 Wages – Direct and Indirect – farm wages in the form of direct labor or farm manager represent 
the single largest expense of urban gardens. It is estimated that a third of all expenditures will 
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be in the form of labor, and that the agricultural multiplier of 2.28 will enhance the effect across 
the community. 

Other Effects: This factor represents other economic changes in the city environment that result from 

the urban gardening effort including small business loans and their default rate, the city’s liability, the 

value of city owned land, the distribution of garden produce, grant activity, and an increase in local 

economic activity. 

And while proposed and supported in theory, no definite support has been established for most of these 

items, and they are not included in the calculation. Liability has come out on both sides with a potential 

for reduced liability in dilapidated city-owned structures, but a potential new liability of produce grown 

in unsafe soil on city-owned property. 

 Grant Activity – organizations across the US have supported urban gardening, and opportunities 
abound for an influx of funds to support the startup of these activities. Estimated that 2% of 
new gardens will find a source for startup funds. 

 Other Local Economic Activity – from the multiplier effect that tracks $1 spent in agriculture to 
$2.28 in additional spending per a report from the Cornell Cooperative Extension.  

Sustainability of gardening efforts. 

In order for urban gardening to sustain its efforts, efficiencies must be found in the system. Currently 

the overall garden operating expenses have been set at $1,250 per lot while the income from garden 

revenue is set with a mode of $800 per lot.  Clearly at this level, an urban garden will not continue in 

operation.  Mitigating this – the estimate for expenses was taken at a conservatively high value, and the 

estimate for garden revenue was taken at a conservatively low value. Each urban garden must properly 

plan and execute a strategy and tactics that will allow its survival. 

Overall impact of effort 

And while the urban garden itself may have difficulty, the overall effect on the local environment is 

positive with regard to economic activity, jobs, and neighborhood vitality. 

The investment in 500 urban garden lots results in jobs and economic activity to transform blighted 

environments into productive ventures that continue to support the local residents. And these 

continuing ventures cannot be outsourced because both the land and the people are tied to the 

neighborhood. 
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Appendix iv: Quadrant Critical Mass, Food Desert, and Transportation 

Maps 

 

 
 

  

Quadrant ¼ Mile Radius Maps

UA /CG: City Oversight Committee Review – November 13, 2010
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UA /CG: City Oversight Committee Review – November 13, 2010
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Quadrant ¼ Mile 
Radius Maps

Quadrant ¼ Mile Radius Map 
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Quadrant ¼ Mile Radius Maps

UA /CG: City Oversight Committee Review – November 13, 2010
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Quadrant ¼ Mile 
Radius Maps

Quadrant ¼ Mile Radius Map 
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Food Desert 
Definition

• Low income areas with 
significant poverty 

• No major grocery within ¼ mile

• Lack of convenient public 
transportation to major grocery 
store within ¼ mile of individual 
poverty household habitation

¼ mile radius = standard 
neighborhood walking area
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Appendix v: Literature Reviews and Other Resources 

Nutrition and body weight 

1.  Swinburn, B. A., I. Caterson, et al. (2004). "Diet, nutrition and the prevention of excess weight gain 

and obesity." Public Health Nutr 7(1A): 123-46. 

 

“This article reviews the evidence on the diet and nutrition causes of obesity and recommends 

strategies to reduce obesity prevalence.  The process involved Medline searches on relevant topics.  

Randomized clinical trials were given the highest ranking with consistent results constituting 

convincing evidence. This is particularly important in the relationship b/w diet and obesity because of 

the major methodological problems of dietary underreporting (may be greatest for high fat and high 

carbohydrate foods).  Obese people tend to underreport more than lean people.  Another difficulty is 

rating evidence in relation to some of the potential environmental causes of weight gain.  It is also 

important to note that this review on obesity has not covered the energy expenditure side of the energy 

balance equation in any depth.” 

  
Health consequences of obesity 

“As obesity has increased over the last 30 years, the prevalence of type 2 diabetes has increased 

dramatically.  The most potent predictor for the risk of diabetes, apart from age, is the BMI.  Even at a 

BMI of 25 kg/m2 the risk of type 2 diabetes is significantly higher compared to BMI of less than 22 

kg/m2, but at BMI over 30 kg/m2, the relative risks are enormous.  Type 2 diabetes is becoming 

increasingly prevalent among children as obesity increases in those age groups.” 

 

Health care costs of obesity 

“The direct health care costs of obesity in the US have been estimated to account for 5.7% of the total 

health care expenditure in 1995.  The direct costs of obesity are predominantly from diabetes, 

cardiovascular disease and hypertension.  Indirect costs, which are far greater than direct costs, include 

workdays lost, physician visits, disability pensions and premature mortality which all increase as BMI 
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increases.  Intangible costs (impaired quality of life) have not been estimated, but given the social and 

psychological consequences of obesity, they are likely to be enormous.” 

 

Summary of percent fat and obesity 

“At a macronutrient level, there is no evidence that energy from fat is more fattening than the same 

amount of energy from carbohydrate and protein.  At a dietary level, there is still debate about the 

effects of diet composition on unhealthy weight gain, and more research is needed in this area.  

However, it was considered that the overall evidence from the randomized controlled trials was 

convincing that a high intake of energy-dense foods (which are also often micronutrient poor) promotes 

unhealthy weight gain.” 

 

Carbohydrate type (sugar, glycemic index (GI) and non-starch polysaccharide (NSP)) 

“There is a reciprocal relationship between the percent fat and percent carbohydrate in the diet 

because these two nutrients generally contribute over 80% of total energy.” 

“Overall, the evidence that high sugar drinks promote weight gain is consistent and moderately strong, 

but is of most relevance in those populations with a high intake (such as children in many countries).” 

“Glycemic index (GI):  Different carbohydrate foods increase blood glucose and serum insulin to varying 

extent even when the same amount of carbohydrate is eaten.  The different changes in glucose and/or 

insulin may have subsequent effects on food intake or the promotion of overweight and obesity, with 

lower GI diets producing greater satiety.” 

“Low GI diets may be more effective than reduced-fat diets in treating childhood obesity.” 

“Overall, the current evidence suggests a possible influence of GI on body weight and composition, but 

long term trials with changes in body weight as an outcome are needed before more definitive 

statements can be made.” 

“Non-starch polysaccharide (NSP): A high intake of dietary NSP/fiber is generally, but not always 

associated with a lower BMI in epidemiological studies, but these studies are highly susceptible to 

measurement errors and confounding factors.” 

“Overall, the evidence is convincing that a high dietary NSP/fiber intake helps protect against weight 

gain.” 

 

Protein 

“Increasing protein intake may be beneficial for some individuals for weight control but the role of 

protein content of the diet at a population level is probably not an important determinant of obesity 

prevalence.” 

 

Schools and other educational settings 

“Collectively, they probably influence dietary intake and, coupled with the physical activity environment, 

probably affect obesity prevalence, but definitive evidence is still lacking around which elements are 

most important.” 

“The largest study (CATCH) involved over 5000 children in 56 intervention schools and 40 control schools 

over 3 years.  The interventions were school food services modifications, enhanced physical education 

and increased classroom health curricula in 28 schools and the above components plus family education 
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in another 28 schools. While the interventions significantly decreased fat in the school lunches and 

increased vigorous activity, no differences in body size were seen between the intervention and control 

school.”  “This may not be surprising when one considers that the vast majority of children’s waking 

hours over a year are spent outside school.  A reduction in television-viewing seems to be a key strategy 

for school-based education intervention.  Further intervention research is needed in school-based 

programs with potentially greater effectiveness achieved by integrating school programs into 

community programs and by focusing on broader environmental and community changes.” 

(Swinburn, Caterson et al. 2004) 

 

2.  Brown, T., A. Avenell, et al. (2009). "Systematic review of long-term lifestyle interventions to prevent 

weight gain and morbidity in adults." Obes Rev 10(6): 627-38. 

 

“The aim of this article is to determine the effectiveness of long-term lifestyle interventions for the 

prevention of weight gain and morbidity in adults.  A systematic review of controlled trials of lifestyle 

interventions in adults with a body mass index (BMI) of less than 35 kg m-2 with at least 2 years of 

follow-up was carried out.” 

“Conclusion: Diet, alone and with the addition of exercise and/or behavior therapy, demonstrated 

significant weight loss and improvement in metabolic syndrome and diabetes compared with no 

treatment control for at least 2 years.” 

(Brown, Avenell et al. 2009) 

 

3.  Lemmens, V. E., A. Oenema, et al. (2008). "A systematic review of the evidence regarding efficacy of 

obesity prevention interventions among adults." Obes Rev 9(5): 446-55. 

 

This is a “systematic review of the peer-reviewed literature on the efficacy of obesity prevention 

interventions in adults.” 

It was done “to identify effective interventions and intervention elements.” “Interventions aimed at 

primary prevention of weight gain among adults achieved by focusing on dietary intake, physical activity 

or the combinations of both were included.  The outcome measure had to be difference in change in 

body mass index (BMI) or body weight between the intervention and the control groups. 9 studies were 

included, 5 long-term studies (at least 1 year) and 4 short-term (3 months to 1 year).  Some studies 

showed a positive impact on BMI or weight status, but there was too much heterogeneity in terms of 

study design, theoretical underpinning and target population to draw firm conclusions about which 

intervention approaches are more effective than others.” 

 

“The prevention of weight gain (or the reversal of small weight gains) and the maintenance of a healthy 

weight in people with a healthy weight or modest weight loss in overweight individuals are likely to be 

easier, less expensive, and potentially more effective than treatment of obesity after it has fully 

developed.” 

 

Dietary interventions 

Howard et al (USA, 2006) –see paper for full reference 
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Goal: Promote decrease in fat intake and increases in vegetable, fruit and grain consumption. 

Intervention: Low-fat dietary intervention vs. usual diet controls 

Randomized controlled trial 

Duration: 7.5 years 

n = 48,835 women 

Primary outcome measure: Change in weight and BMI from baseline to follow-up  

Result: The difference in BMI b/w the intervention and control group was largest at 1 year after the start 

of the intervention, strongly decreased b/w the first and second year, and then slowly decreased 

afterwards.  However, at a mean follow-up of 7.5 years, the intervention group still maintained a 

significantly lower BMI than women in the control group. 

 

“The low number or studies that addressed obesity prevention among adults is somewhat surprising, in 

view of the continuing escalation of obesity rates and the obvious gains to be achieved from reducing 

incidence and prevalence of obesity in the population.” 

“We were unable to identify studies evaluating policies directed at obesity prevention.  There is a need 

for more research addressing strategies that focus on the underlying societal causes of obesity through 

action in sectors such as transport, environment, employment conditions, education, health and food 

policies, and social and economic policies.” 

“A few studies have been conducted that attempted to change the environment to improve healthy 

eating choices instead of educating people about healthy choices.  They indeed suggest a potential of 

influencing behavior related to obesity by reducing price or increasing availability of healthy, low-fat 

food choices, independent of or in conjunction with educational approaches.” 

(Lemmens, Oenema et al. 2008) 

 

4.  Drewnowski, A., E. Almiron-Roig, et al. (2004). "Dietary energy density and body weight: is there a 

relationship?" Nutr Rev 62(11): 403-13. 

 

“Evidence linking dietary energy density with body weight is critically evaluated in this review.” 

Conclusions: Cross-sectional epidemiological studies are incapable of demonstrating causal associations 

b/w dietary energy density and weight change. Currently, no prospective epidemiological studies have 

linked dietary energy density with obesity risk. 

 

“The energy density of foods and beverages is defined as the available energy per unit weight kJ/g.” 

“Although it is commonly believed that energy-dense foods are those high in added sugars and fat, this 

is not necessarily the case; the most energy-dense foods are those that are dry.”  See Table 1 (energy 

density for different food groups). 

“The high water content of raw vegetables and fruits keeps their energy density below 3 kJ/g.” 

“Energy density of foods is strongly associated with their fat content.  In contrast, there is no consistent 

evidence showing a relationship between energy density and sugar content of foods.” 

“Energy density is more strongly associated with the water content of foods that with either sugar or 

fat.” 

“Water weight accounts for most of the variance in energy density studies.” 
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“Because of the variations described above, it may prove difficult to tie rising obesity rates directly to 

the consumption of energy-dense foods; energy density of the total diet may be a more appropriate 

variable.” 

“As previously reported, energy-dilute foods tend to be the most satiating but less palatable, whereas 

energy-dense foods are palatable but not satiating.” 

 

“Study summarized in Table 5 showed that manipulating the nutrient content of the diet without 

altering energy density had little impact on energy intakes under laboratory conditions.  These data 

support the current consensus that energy density of the diet has more of an impact on energy intake 

than any one macronutrient.  However, the link b/w energy density of the diet, energy intake, and body 

weight also needs to be established using population-based data.” 

(Drewnowski, Almiron-Roig et al. 2004) 

 

5.  Kant, A. K. and B. I. Graubard (2005). "Energy density of diets reported by American adults: 

association with food group intake, nutrient intake, and body weight." Int J Obes (Lond) 29(8): 

950-6. 

 

“The purpose of this study was to examine demographic, health, and nutritional correlates of energy 

density of self-reported diets.” 

“In conclusion, in the NHANES III (National Health and Nutrition Examination Survey), higher energy 

density was associated with higher intakes of energy, fat, and low-nutrient-density foods, and lower 

intake of fruits and vegetables but higher BMI.  Decreasing energy density of diets by including foods 

and vegetables and moderating the intake of dietary fat and low-nutrient-density foods may help in 

decreasing energy intake and thus avoid positive energy balance.” 

(Kant and Graubard 2005) 

 

6.  Feldeisen, S. E. and K. L. Tucker (2007). "Nutritional strategies in the prevention and treatment of 

metabolic syndrome." Appl Physiol Nutr Metab 32(1): 46-60. 

 

“The metabolic syndrome is a clustering of metabolic abnormalities that increase the risk of developing 

atherosclerotic cardiovascular disease and type 2 diabetes. Among environmental factors, dietary habits 

are of central importance in the prevention and treatment of this condition.” 

 

“Together, the evidence suggests that the components of diet currently recommended as “healthy” are 

likely also protective against metabolic syndrome, including low saturated and trans fat (rather than low 

total fat) and balanced carbohydrate intake rich in dietary fiber, as well as high fruit and vegetable 

intake (rather then low total carbohydrate); and the inclusion of low-fat dairy foods.” 

(Feldeisen and Tucker 2007) 

 

7.  Catenacci, V. A., J. O. Hill, et al. (2009). "The obesity epidemic." Clin Chest Med 30(3): 415-44, vii. 

 

Great article: lots of pictures and diagrams. 
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Keywords: Etiology, Definition, Prevalence, Susceptibility, Health Risk, Co-morbidities 

“Recent projections based on the National Health and Nutrition Examination Surveys (NHANES) predict 

that if the current trends continue, more than half (51.1%) of US adults are likely to be obese and 86.3% 

are likely to be overweight or obese by 2030.  In children, at the current rate, the prevalence of 

overweight is likely to nearly double by 2030.” 

“Obesity is linked to the most prevalent and costly medical problems in our country, including type 2 

diabetes, hypertension, coronary artery disease, and many forms of cancer.” 

 

Obesity is a disorder of energy regulation 

“The size of the body fat mass is the result of the balance between energy intake and energy 

expenditure.  If energy intake is sustained at a level that is too high for a given level of energy 

expenditure or if energy expenditure is sustained at a level that is too low for a given level of energy 

intake, obesity develops.” 

“Most Americans seems to be in a state of positive energy balance over time, producing gradual weight 

gain and obesity.” 

 

Environmental Promoters of Obesity 

Dietary factors 

“Many dietary factors can directly and indirectly change the balance between energy intake and 

expenditure and influence body weight.  Dietary factors that have been implicated in the development 

of obesity include dietary fat, energy density, calcium intake, sugar-sweetened beverages, portion size, 

dietary variety, and economic factors related to convenience and cost.” 

“Dietary fat:  Diets high in fat have been suggested to increase the risk of obesity.  In humans, the 

relationship between dietary fat and the development of obesity is somewhat controversial.  Ingestion 

of excess calories is clearly central in the development of obesity.  Because subjects tend to eat a 

constant weight of food on high- and low-fat diets, high-fat diets seem to increase the risk of overeating 

and excessive calorie intake.  The epidemiologic literature on the relation between fat intake and body 

weight was critically reviewed by Lissner and Heitmann [reference in paper].  Although the data are not 

entirely consistent, these researchers concluded that the greater the amount of dietary fat that humans 

consume is, the greater is the body weight.  In addition, it seems that a reduction in dietary fat without 

intentional restriction of energy intake causes weight loss.” 

“Energy density: Water content is a major determinant of energy density because the amount of water 

added to a food increases food weight but not energy.  Thus, soups, milk, and beverages typically have a 

low energy density, as do fruits and vegetables.  Processed foods high in fat and sugar are energy-dense 

and often highly palatable, which may lead to overeating.  Several short-term feeding studies have 

shown a positive relation between the energy density of foods and energy intake.  Studies have also 

shown that energy intake increases as energy density increases even when the dietary fat content is 

maintained at a constant level.” 

“Dietary calcium intake: Most prospective studies have not found beneficial effects of calcium or dairy 

products on weight gain.” 
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“Sugar-sweetened beverages:  The time trend data over the past several decades have suggested that 

the increase in obesity rates has been closely paralleled by an increase in consumption of sugar-

sweetened beverages.” “The weight of evidence indicates that greater consumption of sugar-sweetened 

beverages is associated with weight gain and obesity in children and adults.  It has been suggested that 

one reason for this association may be that sugars consumed in liquid form rather than in solid form are 

less likely to be compensated for during the day.  Thus, it has been hypothesized that sugars, when 

consumed in drinks, contribute to excess energy intake by “bypassing” regulatory systems; however, 

this is still controversial. 

“Dietary variety: Studies have suggested that a large variety of sweets, snacks, condiments, entrees, and 

carbohydrates, coupled with a small variety of vegetables, promotes long-term increases in energy 

intake and body fatness.  McCrory and colleagues [reference in paper] found that dietary variety was 

positively associated with energy intake within each of 10 food groups. In multiple regression analysis 

with age and gender controlled for, dietary variety of sweets, snacks, condiments, entrees, and 

carbohydrates (as a group), was positively associated with body fatness, whereas variety from 

vegetables was negatively associated with body fatness.” 

 

Economic factors influencing diet 

“The average American spends only approximately 10.7% of his or her net income on food.  Food with 

high levels of fat and sugar is particularly inexpensive.  Drewnowski and Specter [reference in paper] 

explored the relation between fat and sugar consumption, energy density of food, and energy costs of 

food and came to the following conclusions.  First, the rates of obesity in the Unites States follow a 

socioeconomic gradient, such that the highest obesity rates are associated with the lowest incomes and 

low levels of education.  Second, there is an inverse relation between energy density of food and energy 

cost of food, such that energy-dense foods composed of fats and sugars are lower in cost.  Third, the 

high energy density and palatability of sweets and fats are associated with higher energy intakes. 

Fourth, poverty and food insecurity are associated with lower food expenditures and lower quality of 

diets.  This economic approach suggests that food choices and diet are influenced by economic 

resources and food costs.  Low-cost energy-dense diets are likely to be highly palatable, contain added 

sugars and fats, and promote the development of obesity and overweight.” 

(Catenacci, Hill et al. 2009) 

 

8.  Rolls, B. J. (2009). "The relationship between dietary energy density and energy intake." Physiol 

Behav 97(5): 609-15. 

“With the surge in the incidence of overweight and obesity, effective dietary strategies for weight 
management are needed. Variations in the proportions of macronutrients (carbohydrates, fat, and 
protein) in the diet have been proposed as a means to facilitate weight loss.  This focus on 
macronutrients in the diet drives much of the basic and applied research in the study of ingestive 
behavior and has enhanced understanding of underlying mechanisms of hunger and satiety.  However, 
studies of the effects of macronutrients are incomplete, or could be misleading, if they do not consider 
the energy density of the diet under investigation.”  
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“Several clinical trials have shown that reducing energy density of the diet by the addition of water-rich 

foods such as fruits and vegetables was associated with substantial weight loss even when patients were 

not told to restrict calories.  Since lowering energy density could provide effective strategies for the 

prevention and treatment of obesity, there is a need for more studies of mechanisms underlying the 

effect and ways to apply these findings.”  

(Rolls 2009) 

9.  Summerbell, C. D., E. Waters, et al. (2005). "Interventions for preventing obesity in children." 
Cochrane Database Syst Rev(3): CD001871. 

“Objectives: To assess the effectiveness of interventions designed to prevent obesity in childhood 

through diet, physical activity and/or lifestyle and social support.                                                                                                                       

Search strategy: Medline, PsycINFO, EMBASE, CINAHL and CENTRAL were searched from 1990 to 

February 2005. 

Selection Criteria: Randomized controlled trials with minimum duration 12 weeks. 

Conclusions: The current evidence suggests that many diet and exercise interventions to prevent 

obesity in children are not effective in preventing weight gain, but can be effective in promoting a 

healthy diet and increased physical activity levels.” 

(Summerbell, Waters et al. 2005) 

 

10.  Bradford, N. F. (2009). "Overweight and obesity in children and adolescents." Prim Care 36(2): 319-

39. 

 

“Becoming obese or overweight is a leading threat to the health of children and adolescents worldwide.  

The prevalence of obesity and overweight has doubled and even tripled in certain age groups.  Most 

overweight children become overweight adults.  Given the adverse effects seen on health from obesity 

in adults, it is clear that childhood obesity is setting the stage for tremendous individual and societal 

health costs in the future.” 

 

Dietary factors 

“Several dietary factors have been linked to obesity, including TV viewing causing increased snacking, 

ingestion of fast food, lack of family meal times, meal times spent watching TV, and daily consumption 

of sweetened drinks. Sugar-sweetened drinks increase the risk of obesity. “ “A third of American 

children eat a fast food meal each day, and fast food eating increases during the transition from 

adolescence to young adulthood.  In general, in the US, one consumes up to 50% more calories when 

eating out than those consumed when eating at home. Snacking is another behavior that contributes to 

obesity.  In a study of 21,236 children 2 to 18 years between 1977 and 1996, it was found that snacking 

increased by 24% to 36%, accounting for 25% of energy intake by 1996.” 
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(Bradford 2009) 

 

11.  de Silva-Sanigorski, A. M., A. C. Bell, et al. "Reducing obesity in early childhood: results from Romp & 

Chomp, an Australian community-wide intervention program." Am J Clin Nutr 91(4): 831-40. 

 

This paper aimed to determine the effectiveness of the Romp&Chomp intervention in reducing obesity 

and promoting healthy eating and active play in children aged 0-5 y. 

Conclusion: A community-wide milti-setting, multi-strategy intervention in early childhood settings can 

reduce childhood obesity and improve young children’s diets. 

The intervention strategies are summarized in Table 1. 

 

From the Introduction: 

“Unhealthy weight and childhood obesity conditions are known to track into later childhood and 

adulthood, and eating and activity patterns established early in life also persist into later life.” “Because, 

once present, obesity is extremely difficult to overcome, children are now considered the priority 

population for interventions to prevent obesity.” “Current thinking suggests that the interventions most 

likely to be successful are those that aim to improve environments, such that young children have better 

access to healthy foods and more opportunities for physical activity.  Unfortunately, published studies to 

date have shown minimal effect on children’s weight.  Intervention designs are needed that are more 

comprehensive and which can mimic the complex and multiple influences of today’s obesity-promoting 

environment and reverse its effect.  There is growing evidence that community-based multi-setting, 

multi-strategy interventions can reduce childhood obesity in older children, and there are calls for these 

types of interventions in younger age groups.” 

 

From the Discussion: 

“The Romp&Chomp intervention aimed to significantly reduce the consumption of high-sugar drinks and 

energy-dense snacks and to increase consumption of fruit, vegetables, and water.  These objectives 
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were achieved, and the diets of children in the intervention area have improved, particularly in relation 

to lower amounts of sweet drinks and packaged snacks.” 

“We believe that the anthropometric and behavioral changes observed in this study are the result of the 

changes in children’s environments across the intervention area.  Early-childhood settings in the 

intervention areas are now places in which fruit, vegetables, and water are promoted and packaged 

snacks and sweet drinks are restricted or discouraged.” 

“The consistency and continued reinforcement of messages across the community was a key factor in 

the success of the intervention.” 

(de Silva-Sanigorski, Bell et al.) 

 

12.  Taylor, R. W., K. A. McAuley, et al. (2007). "APPLE Project: 2-y findings of a community-based 

obesity prevention program in primary school age children." Am J Clin Nutr 86(3): 735-42. 

 

This paper reports the results of a 2-year controlled community intervention designed to prevent 

obesity in children by enhancing extracurricular opportunities for physical activity and reinforcing simple 

dietary messages n the school and local community. 

“Conclusion: A relatively simple approach, providing activity coordinators and basic nutrition education 

in schools, significantly reduces the rate of excessive weight gain in children, although this may be 

limited to those not initially overweight.” 

(Taylor, McAuley et al. 2007) 

 

13.  Taylor, R. W., K. A. McAuley, et al. (2008). "Two-year follow-up of an obesity prevention initiative in 

children: the APPLE project." Am J Clin Nutr 88(5): 1371-7. 

 

Objective: To determine whether differences in BMI persisted ~2 years after the cessation of the 

intervention. 

Conclusion: Despite the main intervention initiative (school-based activity coordinators charged with the 

responsibility of enhancing physical activity and promoting healthy eating) being discontinued at the end 

of the intervention, continued benefits to BMI remained apparent in intervention children ~ 2years 

later. 

(Taylor, McAuley et al. 2008) 
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Nutrition and type 2 diabetes 

1.  Steyn, N. P., E. V. Lambert, et al. (2009). "Conference on "Multidisciplinary approaches to nutritional 

problems". Symposium on "Diabetes and health". Nutrition interventions for the prevention of 

type 2 diabetes." Proc Nutr Soc 68(1): 55-70. 

 

“The aim of the present review is to present a summary of lifestyle modification interventions that have 

included a dietary component in their overall diabetes prevention program.”  “Inclusion criteria were: 

peer-reviewed studies from 1975 to 2008; a sample of at least 50 subjects; a healthy eating and/or 

physical activity component; prevention of diabetes as a primary goal.” 

“Conclusions: Findings indicate that the most successful interventions combine individual dietary 

counseling with an activity component.  Further factors predicting success are weight loss achieved, 

duration and intensity of the intervention and dietary compliance.” 

 

“The cumulative lifetime risk of developing diabetes for individuals born in the USA in 2000 is 38.5% for 

women and 32.8% for males.  However, there is compelling evidence from many studies that subjects 

with impaired fasting glucose or impaired glucose tolerance can be delayed by life-style modification.” 

 

“Relationship between lifestyle factors and the development of diabetes 

Weight status: “Overweight-obesity has been recognized as one of the strongest risk factors for the 

development of diabetes. Consequently, weight loss for individuals with pre-diabetes may delay or 

prevent the progression to type 2 diabetes. Even modest weight loss has been associated with a 

reduced risk of diabetes.” 

Diet: “Numerous studies have shown a decrease in insulin sensitivity with diets high in fat while some 

demonstrated positive associations between intake of saturated fat and hyperinsulinemia.  The Nurses’ 

Health Study [reference in paper] has additionally reported a positive association between trans-fats 

(trans-fatty acids) and development of diabetes.  Hence, whole-grain intake has been recommended as 

a part of lifestyle modifications.” 

(Steyn, Lambert et al. 2009) 

 

2.  Steyn, N. P., J. Mann, et al. (2004). "Diet, nutrition and the prevention of type 2 diabetes." Public 

Health Nutr 7(1A): 147-65. 

 

“The overall objective of this study was to evaluate and provide evidence and recommendations on 

current published literature about diet and lifestyle in the prevention of type 2 diabetes.” 

“Setting and subjects: Numerous clinical trials and cohort studies in low, middle and high income 

countries are evaluated regarding recommendations for dietary prevention of type 2 diabetes.” 

“Conclusions: Based on strength of available evidence regarding diet and lifestyle in the prevention of 

type 2 diabetes, it is recommended that a normal weight status in the lower BMI range (BMI 21-23) and 

regular physical activity be maintained throughout adulthood; abdominal obesity be prevented; and 

saturated fat intake be less than 7% of the total energy intake.” 

 

Modifiable risk factors 
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Fat: quantity and quality: 

“Both the amount and quality of dietary fat may modify glucose tolerance and insulin sensitivity.” 

Amount of fat consumed: 

“In experimental animals, all high-fat diets (with exception of n-3 fatty acids) have been shown to result 

in insulin resistance relative to high carbohydrate diets.  The data from epidemiological and human 

intervention studies are less consistent.  Few human intervention studies have examined the effects of 

high fat, low carbohydrate diets on diabetes risk and the results have been inconsistent.” 

Nature of dietary fat: 

“In epidemiological studies, a high saturated fat intake has been associated with higher risk of impaired 

glucose tolerance and higher fasting glucose and insulin levels.  Higher vegetable fat (unsaturated fat) 

and poly-unsaturated fatty acid intake have in turn been associated with a lower risk of type 2 diabetes, 

as well as lower fasting and 2-hr glucose concentrations.  With respect to mono-unsaturated fatty acids, 

the epidemiological data are inconsistent.” 

The role of trans fatty acids 

“Data on the effects of trans fatty acids on glucose metabolism are sparse. A report from the Nurses 

Health Study [reference in paper] suggests a positive association between trans fatty acid intake and risk 

of type 2 diabetes.” 

 

The role of n-3 fatty acids 

“In some epidemiological studies, an inverse association between fish intake and risk of impaired 

glucose tolerance has been observed.” 

 

Carbohydrates: quantity and quality 

Total carbohydrates 

“Some controversy surrounds the optimal ratio of carbohydrate-to-fat in the diet with respect to the 

prevention of chronic diseases, including type 2 diabetes.  The main question is whether high intakes of 

either carbohydrate or fat are deleterious over time and will predispose to diabetes.” 

“Due to a paucity of controlled trials on which to base recommendations for macronutrients we have to 

rely on the available evidence from epidemiological studies.” 

“There is no specific carbohydrate guideline, which is aimed at the prevention of type 2 diabetes.  

Therefore, a wide range of carbohydrate intakes may be acceptable in terms of achieving a low risk or 

type 2 diabetes with type and source of carbohydrate being more important than quantity.” 

 

Dietary fiber and the glycemic index 

“Dietary fiber in this context is composed of non-starch polysaccharides, plus lignin, oligosaccharides 

and resistant starch. Resistant starch is that portion of starch that resists digestion, passes into the lower 

intestine, and ferments there.” 

“Dietary fiber is one of the factors that influences post-prandial glucose and insulin responses. Other 

factors include the macronutrient composition of meals, processing, cooking, and other characteristics 

of the carbohydrates.  Since there are considerable differences in the physiological responses to 

different forms of carbohydrate, the term glycemic index was coined in 1981.  It is defined as the 
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glycemic response elicited by a 50 g carbohydrate portion of a food expressed as a percentage of that 

elicited by 50 g portion of a reference food (glucose or white bread).” 

“Numerous studies have illustrated beneficial effects of a diet comprising foods with a low glycemic 

index in type 2 diabetics.” 

“Of considerable interest is the fact that in the dietary intervention studies, soluble forms of dietary 

fiber, regardless of whether it was taken a supplement or in food, had an appreciably greater beneficial 

effect than was the case for insoluble, largely cereal derived forms of fiber.” 

“Recently, investigators have also considered the possibility that factors other than fiber that are 

contained in cereals and legumes may influence the risk for chronic diseases. Some of these include 

micronutrients such as selenium and vitamin E, anti-oxidants, phytochemicals, isoflavins and lignans.  

Since many of these factors occur together in cereals it is difficult to determine the precise benefits of 

each.” 

“Since there is no clear indication regarding the precise quantity of dietary fiber to protect against 

diabetes, or which type of dietary fiber confers the greatest benefit, it may be most appropriate to 

emphasize appropriate carbohydrate sources rather than to specify precise quantities.” 

“Good sources of non-starch polysaccharides (>4g per portion) are: legumes, pulses, brussels sprouts, 

whole wheat bread, rye bread, wholemeal pasta, bran cereals and wholegrain cereals.” 

 

Micronutrients 

Vitamin E 

“Studies in patients with type 1 diabetes have revealed an increased level of oxidative stress and 

evidence that vitamin E may help prevent this. However, little is known concerning the relationship 

between vitamin E intake and the development of type 2 diabetes.” 

“While the relationship between vitamin E and the risk of diabetes should be further investigated, there 

is insufficient evidence that an increased intake of this nutrient will prevent disease.” 

Magnesium 

“Three large American cohort studies have reported a strong negative association between intake of 

magnesium and risk of type 2 diabetes.  In each case the protective association in the extreme quintiles 

revealed a risk ratio of about 0.7, after correcting for related variables such as age, BMI, smoking, and 

physical activity.  While the association was attenuated after adjusting for cereal fiber, an important 

source of magnesium, the protective association remained strong and statistically significant.  However, 

in the absence of any evidence regarding mechanisms of action, it seems inappropriate to offer 

recommendations regarding intake.” 

Chromium 

“The study done by Anderson et al *reference in paper+ suggested that “when the intake of chromium is 

low, some people develop glucose intolerance, which can be corrected by chromium supplementation.  

The lowering in blood insulin level indicates that chromium improves tissue sensitivity to insulin (ie 

helped insulin insensitivity).  A study undertaken with adults who already have type 2 diabetes showed 

improved glycemic control with chromium supplements, compared to placebo.”  

(Steyn, Mann et al. 2004) 
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3.  Carter, P., L. J. Gray, et al. (2010) "Fruit and vegetable intake and incidence of type 2 diabetes 

mellitus: systematic review and meta-analysis." Bmj 341: c4229. 

 

“Objective: To investigate the independent effect of intake of fruit and vegetables on incidence of type 

2 diabetes.” 

“Design: Systematic review and meta-analysis.” 

“Study selection: Prospective cohort studies with an independent measure of intake of fruit, vegetables, 

or fruit and vegetables and data on incidence of type 2 diabetes.” 

“Results: 6 studies met the inclusion criteria; 4 of these studies also provided separate information on 

the consumption of green leafy vegetables.  Summary estimates showed that greater intake of green 

leafy vegetables was associated with a 14% (hazard ration of 0.86, 95% confidence interval 0.77 to 0.97) 

reduction in risk of type 2 diabetes (P=0.01). The summary estimates showed no significant benefits of 

increasing the consumption of vegetables, fruit, or fruit and vegetables combined.” 

“Conclusion: Increasing daily intake of green leafy vegetables could significantly reduce the risk of type 2 

diabetes and should be investigated further.” 

 

WHAT IS ALREADY KNOWN ON THIS TOPIC 

Prevalence of type 2 diabetes in increasing worldwide 

Consumption of fruits and vegetables is beneficial in the prevention of cardiovascular disease and 

cancer, yet consumption remains low throughout the world, including the UK 

WHAT THIS STUDY ADDS 

Increasing intake of green leafy vegetables is significantly associated with a reduced incidence of type 2 

diabetes. 

Significant heterogeneity observed between studies suggests a need for increased inclusion of 

nutritional biomarkers and less reliance on food frequency questionnaires within nutritional 

observational studies. 

 

From Introduction: 

“Dietary factors are important and are potentially modifiable diabetes risk factors.  There has been a 

focus on the role of carbohydrates and fiber, but the relation between fruit and vegetable intake and 

incidence of type 2 diabetes is not fully understood.” 

“As yet no firm conclusions have been made as to whether increasing intake of fruit and vegetables can 

decrease the risk of type 2 diabetes itself, given the abundance of conflicting evidence within the 

literature.  The exact mechanisms by which fruit and vegetables reduce the risk of these chronic 

diseases are not precisely known.  A combination of anti-oxidants and phytochemicals found in fruit and 

vegetables might promote health by combating free radicals, which are linked with early phase 

development of some chronic diseases. High intakes of fruit and vegetables have been shown to 

increase concentration of plasma carotenoids and vitamin C, both of which have anti-oxidant properties. 

An increase in fruit and vegetables in the diet of people with type 2 diabetes can also lower markers of 

oxidative stress.” 

 

From Discussion: 
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“Although our results for fruit and vegetable consumption were not significant, the data do suggest a 

trend toward a benefit of consuming greater quantities; this supports evidence preciously reported in 

cross sectional studies.  In addition several studies examining dietary patterns and incidence of type 2 

diabetes have consistently shown that fruit and vegetables are important components of the dietary 

patterns associated with a decreased risk of type 2 diabetes.” 

“A possible benefit of fruit and vegetables in the prevention of chronic diseases is from their antioxidant 

content and thus a contribution to reduction of systemic oxidative stress.  Our results support this as 

green leafy vegetables, such as spinach, have been shown to contain high concentrations of beta 

carotene and vitamin C, both of which confer antioxidant properties.  Green leafy vegetables also 

contain poly phenols, which are known for their antioxidant properties.  Green leafy vegetables might 

reduce the risk of type 2 diabetes because of their magnesium content. A recent meta-analysis found 

magnesium intake to be inversely associated with incidence of type 2 diabetes. Green leafy vegetables 

are also good sources of alpha linolenic acid, which is an omega 3 poly-unsaturated fatty acid.  The fatty 

acid profile of the diet is thought to be important in determining the fatty acid composition of the 

phospholipids bilayer.” 

“Our results support evidence that “foods” rather than isolated components such as antioxidants are 

beneficial for health.  Results from several supplement trials have produced disappointing results for 

prevention of disease, in contrast with epidemiological evidence.  Further investigation is warranted to 

understand the mechanisms involved in the proposed relation between green leafy vegetables and risk 

of type 2 diabetes.” 

(Carter, Gray et al.) 

 

4.  Nield, L., C. D. Summerbell, et al. (2008). "Dietary advice for the prevention of type 2 diabetes 

mellitus in adults." Cochrane Database Syst Rev(3): CD005102. 

 

“Objectives: To access the effects of type and frequency of dietary advice for the prevention of type 2 

diabetes.” 

“Selection criteria: All randomized controlled trials, of 12 months or longer, in which dietary advice for 

the prevention of type 2 diabetes was the only intervention in adults.” 

“Authors’ conclusions: There are no high quality data on efficacy of dietary intervention for the 

prevention of type 2 diabetes.  More well-designed, long-term studies, providing well-reported, high-

quality data are required before proper conclusions can be made into the best dietary advice for the 

prevention of diabetes mellitus in adults.” 

 

SUMMARY 

Dietary advice for the prevention of type 2 diabetes mellitus in adults 

“Two trials randomized 358 participants to dietary advice and control treatment groups.  The longest 

duration of dietary advice was 6 years, the only other trial lasted 12 months.  Dietary advice appears to 

be effective in reducing the risk of diabetes by 33% compared to control group over 6 years.  After 12 

months, dietary advice appears to be beneficially effect indicators of metabolism.  Data on mortality, 

morbidity, health-related quality of life, adverse effects and costs were not reported.” 
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From Background 

“There is now unequivocal evidence that type 2 diabetes can be prevented or at least delayed by 

interventions including a dietary component.” 

(Nield, Summerbell et al. 2008) 

 

5.  Esposito, K., C. M. Kastorini, et al. (2010) "Prevention of type 2 diabetes by dietary patterns: a 

systematic review of prospective studies and meta-analysis." Metab Syndr Relat Disord 8(6): 

471-6. 

 

“Lifestyle intervention may reduce the risk of type 2 diabetes.  The aim of this study was to investigate 

the role of dietary patterns in the prevention of type 2 diabetes.  We did an electronic search through 

November 30, 2009, for prospective studies that evaluated the role of dietary patterns in type 2 

diabetes prevention.  Ten large prospective studies were identified.  All ten studies showed consistent 

results: Relative risk reduction of type 2 diabetes ranged from 85% to 15%.  Overall, adherence to a 

healthy dietary patter was associated with reduced risk of developing type 2 diabetes. Dietary patterns 

characterized by high consumption of fruit and vegetables, whole grains, fish, and poultry, and by 

decreasing consumption of red meat, processed foods, sugar-sweetened beverages, and starchy foods 

may retard the progression of type 2 diabetes.  Healthy diets can help people to live more years without 

type 2 diabetes.” 

(Esposito, Kastorini et al.) 

 

6.  Roumen, C., E. E. Blaak, et al. (2009). "Lifestyle intervention for prevention of diabetes: determinants 

of success for future implementation." Nutr Rev 67(3): 132-46. 

 

“The aims of this review are to summarize the mid- and long-term effects of lifestyle interventions on 

impaired glucose tolerance and type 2 diabetes mellitus and to provide determinants of intervention 

outcome and adherence, which can be used for future implementation of lifestyle interventions.” 

(Roumen, Blaak et al. 2009) 

 

7.  Bazzano, L. A., M. Serdula, et al. (2005). "Prevention of type 2 diabetes by diet and lifestyle 

modification." J Am Coll Nutr 24(5): 310-9. 

 

“Researchers have made great strides in identifying many lifestyle and dietary factors associated with 

diabetes, but solidifying the scientific basis for prevention and control of disease as well as 

implementation as a national level remains a difficult challenge.” 

The authors “outlined a systematic approach to primary and secondary prevention of diabetes by 

evaluating and prioritizing risk factors for which intervention is effective and developing framework for 

application of intervention strategies.” 

 

Key teaching points 

“Prevalence of diabetes is rising to epidemic proportions and costs US society billions of dollars per 

year.” 
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“Modifiable risk factors for diabetes include obesity, alcohol intake, cigarette smoking, physical inactivity 

and dietary factors, such as glycemic load, intake of fat, and whole-grain foods.” 

“Disease prevention must identify culturally sensitive measures that can be applied to the population in 

general and to specific high-risk minority groups in particular.” 

(Bazzano, Serdula et al. 2005) 

 

 

REFERENCES 

Bazzano, L. A., M. Serdula, et al. (2005). "Prevention of type 2 diabetes by diet and lifestyle 

modification." J Am Coll Nutr 24(5): 310-9. 

Bradford, N. F. (2009). "Overweight and obesity in children and adolescents." Prim Care 36(2): 319-39. 

Brown, T., A. Avenell, et al. (2009). "Systematic review of long-term lifestyle interventions to prevent 

weight gain and morbidity in adults." Obes Rev 10(6): 627-38. 

Carter, P., L. J. Gray, et al. "Fruit and vegetable intake and incidence of type 2 diabetes mellitus: 

systematic review and meta-analysis." Bmj 341: c4229. 

Catenacci, V. A., J. O. Hill, et al. (2009). "The obesity epidemic." Clin Chest Med 30(3): 415-44, vii. 

de Silva-Sanigorski, A. M., A. C. Bell, et al. "Reducing obesity in early childhood: results from Romp & 

Chomp, an Australian community-wide intervention program." Am J Clin Nutr 91(4): 831-40. 

Drewnowski, A., E. Almiron-Roig, et al. (2004). "Dietary energy density and body weight: is there a 

relationship?" Nutr Rev 62(11): 403-13. 

Esposito, K., C. M. Kastorini, et al. "Prevention of type 2 diabetes by dietary patterns: a systematic 

review of prospective studies and meta-analysis." Metab Syndr Relat Disord 8(6): 471-6. 

Feldeisen, S. E. and K. L. Tucker (2007). "Nutritional strategies in the prevention and treatment of 

metabolic syndrome." Appl Physiol Nutr Metab 32(1): 46-60. 

Kant, A. K. and B. I. Graubard (2005). "Energy density of diets reported by American adults: association 

with food group intake, nutrient intake, and body weight." Int J Obes (Lond) 29(8): 950-6. 

Lemmens, V. E., A. Oenema, et al. (2008). "A systematic review of the evidence regarding efficacy of 

obesity prevention interventions among adults." Obes Rev 9(5): 446-55. 

Nield, L., C. D. Summerbell, et al. (2008). "Dietary advice for the prevention of type 2 diabetes mellitus in 

adults." Cochrane Database Syst Rev(3): CD005102. 

Rolls, B. J. (2009). "The relationship between dietary energy density and energy intake." Physiol Behav 

97(5): 609-15. 

Roumen, C., E. E. Blaak, et al. (2009). "Lifestyle intervention for prevention of diabetes: determinants of 

success for future implementation." Nutr Rev 67(3): 132-46. 

Steyn, N. P., E. V. Lambert, et al. (2009). "Conference on "Multidisciplinary approaches to nutritional 

problems". Symposium on "Diabetes and health". Nutrition interventions for the prevention of 

type 2 diabetes." Proc Nutr Soc 68(1): 55-70. 

Steyn, N. P., J. Mann, et al. (2004). "Diet, nutrition and the prevention of type 2 diabetes." Public Health 

Nutr 7(1A): 147-65. 

Summerbell, C. D., E. Waters, et al. (2005). "Interventions for preventing obesity in children." Cochrane 

Database Syst Rev(3): CD001871. 



 

236 

 

Swinburn, B. A., I. Caterson, et al. (2004). "Diet, nutrition and the prevention of excess weight gain and 

obesity." Public Health Nutr 7(1A): 123-46. 

Taylor, R. W., K. A. McAuley, et al. (2008). "Two-year follow-up of an obesity prevention initiative in 

children: the APPLE project." Am J Clin Nutr 88(5): 1371-7. 

Taylor, R. W., K. A. McAuley, et al. (2007). "APPLE Project: 2-y findings of a community-based obesity 

prevention program in primary school age children." Am J Clin Nutr 86(3): 735-42. 

 

 

  



 

237 

 

Economics and obesity  

1.  Drewnowski, A. and N. Darmon (2005). "The economics of obesity: dietary energy density and energy 

cost." Am J Clin Nutr 82(1 Suppl): 265S-273S. 

 

“Highest rates of obesity and diabetes in the Unites States are found among the lower income groups.  

The observed links between obesity and socioeconomic position may be related to dietary energy 

density and energy cost.  Refined grains, added sugars, and added fats are among the lowest-cost 

resources of dietary energy.  They are inexpensive, good tasting, and convenient.  In contrast, the more 

nutrient-dense lean meats, fish, fresh vegetables, and fruit generally cost more.” 

“An inverse relationship between energy density of foods (kilojoules per gram) and their energy cost 

(dollars per megajoule) means that the more energy-dense diets are associated with lower daily food 

consumption costs and may be an effective way to save money.  However, economic decisions affecting 

food choices may have physiological consequences. Laboratory studies suggest that energy-dense foods 

and energy-dense diets have a lower satiating power and may result in passive overeating and therefore 

weight gain.  Epidemiological analyses suggest that the low-cost energy-dense diets also tend to be 

nutrient poor.  If the rise in obesity rates is related to the growing price disparity between healthy and 

unhealthy foods, then the current strategies for obesity prevention may need to be revised.” 

“Evidence is emerging that obesity in America is a largely economic issue.” 

 

From Introduction 

“Energy-dense foods and energy-dense diets have been blamed for the global obesity epidemic.” 

“Studies on obesity and the food environment have focused on the interaction between human 

physiology and the changing nature of the food supply.” “Modifying the food environment has risen to 

the top of public policy agenda.” 

“Although the dramatic rise in obesity rates can only be explained by environmental factors, there has 

been little emphasis on the obese persons’ economic environment.  In particular, there has been little 

research on diet quality and the economics of food choice.  Existing studies suggest that the high cost of 

healthier diets may contribute to the obesity epidemic, especially among the lower-income groups.  

Examining the links between dietary energy density, food prices, and diet costs is the chief focus of 

this report.” 

 

HOW DO PEOPLE MAKE FOOD CHOICES? 

“Identifying factors responsible for food selection should precede any effort at dietary change.  Food 

choices are made on the basis of taste, cost, and convenience, and, to a lesser extent, health and 

variety.” 

“A model representing these factors is shown in Figure 1 (adapted from Drenowski 2003 [reference in 

paper+)” 
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WHY POVERTY AND OBESITY ARE CAUSALLY LINKED 

“The rates of obesity and type 2 diabetes in the Unites States and other industrialized countries follow a 

socioeconomic gradient, with highest rates observed among minorities and the poor.  At the individual 

level, obesity rates are linked to low incomes, low education, minority status, and a higher incidence of 

poverty.  At the environmental level, obesity rates were higher in lower-income neighborhoods, 

legislative districts, and low-income states.  Although obesity rates have been increasing steadily in both 

sexes, at all ages, in all races, and at all educational levels, highest rates continue to be observed among 

the disadvantaged groups.” 

“The present hypothesis is that the observed links between poverty and obesity are primarily accounted 

for by purely economic variables.  What refined grains, added sugars, and added fats have in common is 

their low energy cost.  Diets of low-income households provide cheap, concentrated energy from fat, 

sugar, cereals, potatoes, and meat products but offer little in the way of whole grains, vegetable and 

fruit. Likewise, low-income consumers are more likely to be frequent users of fast-food as opposed to 

full-service restaurants and are more likely to live in areas with less physical access to healthier foods.  It 

is well established that higher diet quality, as measured by the Healthy Eating Index, is associated with 

higher incomes, more education, and with lower rates of obesity and overweight. 

(Drewnowski and Darmon 2005) 

 

2.  Drewnowski, A. and N. Darmon (2005). "Food choices and diet costs: an economic analysis." J Nutr 

135(4): 900-4. 

“Obesity in the United States ins a socioeconomic issue.  It is related to limited social and economic 

resources and may be linked to disparities in access to healthy foods.  Added sugars and added fats are 

far more affordable than are the recommended “healthful” diets based on lean meats, whole grains, 

and fresh vegetables and fruit.” 

“Financial disparities in access to healthier diets may help explain why the highest rates of obesity and 

diabetes are found among minorities and the working poor.  If so, then encouraging low-income 

households to consume more costly foods is not an effective strategy for public health.  What is needed 

is a comprehensive policy approach that takes behavioral nutrition and the economics of food choice 

into account.” 
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“The obesity epidemic is not so much a failure of biological systems but a social and economic 

phenomenon.” 

“Understanding how the high-risk vulnerable groups make food choices is a necessary component of 

nutrition intervention research.” 

“Public health efforts to modify the food environment have followed one of two paths.  One strategy 

has been to try and remove the offending low-cost foods from the consumers’ reach. Hence, the 

proposals to restrict the sale of fats and sweets, limit the advertising and marketing of soft drinks, or 

impose taxes to discourage snack consumption.” “An alternative strategy has been to improve access to 

healthier foods, including vegetable and fruit.  Food access can be defined as financial, physical, or both.  

Fresh vegetables and fruit are not only more expensive (on per calorie basis) than are fats and sweets, 

they are also less likely to be available in low-income neighborhoods.  Among the efforts to redress such 

disparities are the USDA fruit and vegetable pilot program for schools and the USDA Senior Farmers’ 

Market program, both of which aim to provide a variety of fresh fruits and vegetables to limited-

resource groups.  Proposals to reform agricultural subsidies, redraw import tariffs, and reshape food 

assistance programs all aim to improve access to more nutrient-dense foods by the low-income 

consumer.” 

 

Obesity: the economic framework 

“In economic terms, all individuals are bounded by 2 constraints when it comes to food consumption.  

The first one is the need to secure a daily energy requirement of 2,000-2,500 kcal.  The second is a 

budget of price constraint.  Given those 2 constraints, each person’s food choices are designed to 

maximize the so-called “utility,” that is direct benefits associated with food consumption.” 

“In the general population, consumers select foods on the basis of taste, cost, convenience, health, and 

variety.  However, among low-income households and the unemployed, it is taste and cost that are the 

key determinants of food choice.  Low-income families attempting to maintain food costs at a fixed 

percentage of diminishing income will be driven in the direction of energy-dense foods and a higher 

proportion of foods containing grains, added sugars, and added fats.” 

(Drewnowski and Darmon 2005) 

 

3.  Drewnowski, A. (2004). "Obesity and the food environment: dietary energy density and diet costs." 

Am J Prev Med 27(3 Suppl): 154-62. 

 

“The highest rates of obesity in the United States occur among population groups with the highest 

poverty rates and the least education.  The impact of socioeconomic variables on obesity may be 

mediated, in part, by the low cost of energy-dense foods.” 

“The present energy-cost framework provides an economic explanation for the observed links between 

obesity and the food environment, with diet cost as the principal intervening variable.  If higher food 

costs represent both a real and perceived barrier to dietary change, especially for lower-income families, 

then the ability to adopt healthier diets may have less to do with psychological factor, self-efficacy, or 

readiness to change than with household economic resources and the food environment.  Continuing to 

recommend costly diets to low-income families as a public health measure can only generate frustration 
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and culpability among the poor and less-well educated.  Obesity in America is, to a large extent, an 

economic issue.” 

 

Figure 1 shows an inverse relationship between energy density of selected foods and their energy cost. 

 

 
 

Cost analysis of healthy diets 

“The existing data are consistent with the hypothesis that economically disadvantaged groups consume 

lower-cost, more energy-dense diets.” 

“One economic assumption is that changes in prices or income will result in a shift in food consumption 

patterns.  One study (Blisard N 2004) [reference in paper] analyzed fruit and vegetable expenditures by 

low-income and higher income households and compared the sensitivity of both groups’ purchases to 

changes in income.” “Marginal increases in income received by low-income households were not spent 

on additional fruits and vegetables.  One interpretation of this finding was that low-income households 

may allocate scarce resources to more essential items such as meats, clothing, or rent.” 

 

“Our ‘energy density-cost’ framework, introduced in Figure 8, proposes that reducing diet costs leads to 

more energy-dense diets that are higher in added sugars and fats and lower in vegetables and fruit. 

Given that energy-dense foods also tend to be more palatable and have less satiating power, there may 

be potential for over-consumption.  If attempting to limit diet costs leads to more energy-dense diets, 

then higher energy intakes may be an unintended consequence of a strategy to save money.” 

(Drewnowski 2004) 
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4.  Drewnowski, A. and S. E. Specter (2004). "Poverty and obesity: the role of energy density and energy 

costs." Am J Clin Nutr 79(1): 6-16. 

 

“This review focuses on the relation between obesity and diet quality, dietary energy density, and 

energy costs.” 

(Drewnowski and Specter 2004) 

 

5.  Wang, L. Y., B. Gutin, et al. (2008). "Cost-effectiveness of a school-based obesity prevention 

program." J Sch Health 78(12): 619-24. 

 

“During the past 2 decades, the prevalence of overweight (body mass index [BMI]  95th percentile) in 

the United States has nearly tripled, from 6.5% to 18.8%, for children 6-11 years of age and has more 

than tripled, from 5% to 7.4%, for adolescents 12-19 years of age.”  

“The objective of this study was to evaluate the cost-effectiveness of the Medical College of Georgia 

(MCG) FitKid Project, a 3-year, after-school program designed to prevent obesity among elementary 

school students.” 

 

Intervention: 

“A 2-hr session was offered 5 days/week after school on school grounds to encourage youths to make 

physical activity a regular part of their schedules.  The 2-hr session included 40 min for academic 

enrichment and a healthy snack and 80 min of moderate-to-vigorous physical activity.” “The primary 

outcome of the study was reduction in percent body fat (%BF) measured by dual-energy X-ray 

absorptiometry.” 

 

Results: 

“Compared with ‘no intervention’ MCG FitKid achieved a significant reduction in %BF among students 

who attended at least 40% of the intervention sessions during the first year of the intervention at a 

relatively low cost.  The intervention may be more cost-effective if the average attendance rate was 

higher.” 

(Wang, Gutin et al. 2008) 
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6.  Wang, L. Y., Q. Yang, et al. (2003). "Economic analysis of a school-based obesity prevention program." 

Obes Res 11(11): 1313-24. 

 

“The objective of this study was to use economic evaluation techniques to determine the cost-

effectiveness and cost-benefit of Planet Health, a school-based intervention designed to reduce obesity 

in youth of middle-school age. The program was an interdisciplinary curriculum. Intervention material 

was infused into four major subject areas (language arts, math, science, and social studies) and into 

physical education.  Sessions focused on decreasing television viewing, decreasing consumption of high-

fat foods, increasing fruit and vegetable intake, and increasing moderate and vigorous physical activity.” 

“A randomized, controlled trial was conducted to evaluate the efficacy of the program.” 

 

“Definitions for overweight and obesity in adulthood and overweight in children have been standardized 

only in recent years. Among adults, the currently accepted definition is BMI  25 kg/m2 and that for 

obesity is BMI  30 kg/m.2 Among adolescents, the currently accepted definition for overweight is BMI  

95th percentile based on revised Center for Disease Control and Prevention growth chart.” 

 

Results: 

“Under base-case assumptions, at an intervention cost of $33,677 or $14 per student per year, the 

program would prevent an estimated 1.9% of the female students from becoming overweight adults. As 

a result, an estimated 4.1 QALYs would be saved by the program, and society could expect to save an 

estimated $15,887 in medical care costs and $25,104 in loss of productivity costs. These findings 

translated to a cost of $4305 per QALY saved and a net saving of $7313 to society. Results remained 

cost-effective under all scenarios considered and remained cost-saving under most scenarios.” 

(Wang, Yang et al. 2003) 

 

 

Economics and Type 2 diabetes 

1.  Pearson, W. S. (2007). "Ten-year comparison of estimates of overweight and obesity, diagnosed 

diabetes and use of office-based physician services for treatment of diabetes in the United 

States." Prev Med 45(5): 353-7. 

 

“Objective: To compare trends in the prevalence of overweight and obesity, diagnosed diabetes and 

numbers of visits to office-based physicians for diabetes care.” 

“Results: The prevalence of overweight and obesity increased by nearly 24%. The prevalence of diabetes 

increased by approximately 76%.  The numbers of visits to office-based physicians where diabetes was 

the primary diagnosis have more than doubled.  The average age among adults, who were overweight or 

obese, was 465.9 years compared to 60.1 years for those seeking care for a diabetes-related issue from 

an office-based physician.” 

“Conclusions: As the prevalence of overweight and obesity increases, the incidence of diabetes will 

increase along with the demand for treatment later in life. It is imperative to promote population-based 



 

243 

 

programs for reducing overweight and obesity at younger ages in order to reduce morbidity, mortality 

and economic cost of the disease as the population ages.” 

(Pearson 2007) 

 

2.  Trogdon, J. G. and T. Hylands (2008). "Nationally representative medical costs of diabetes by time 

since diagnosis." Diabetes Care 31(12): 2307-11. 

 

“Diabetes and its complications can be costly to treat for individuals and society.”  

“The typical pattern is a surge in spending initially after diagnosis of diabetes, then a leveling out, and 

then a rise toward the end of life.” 

“This study is the first to provide nationally representative estimates of how annual medical 

expenditures increase with the length of time with diabetes.  On average each additional year with 

diabetes increases annual medical expenditures by $158.  This is in addition to baseline increases in 

medical expenditures with age. Thus, not only does diabetes increase medical expenditures at any age, 

but the effect grows over time.” 

“The results suggest that while much of the increased cost of diabetes over time could be avoided by 

prevention of diabetes-related complications, control of diabetes itself generates cost.” 

 

“Figure 1 shows the average incremental cost of diabetes as a function of the number of years with 

diabetes.  The incremental costs are plotted separately for a person at age 50 years and at age 65 years, 

as well as separately for the base specification and for the specification that adds comorbidities (heart 

disease, stroke, congestive heart failure, hypertension, high cholesterol, renal failure).  Under the base 

specification, a 50-year-old person just diagnosed with diabetes has medical expenditures that are 

$4,174 higher than an identical person without diabetes.  A 50-year-old person who has had diabetes for 

10 years has medical expenditures that are $6,054 higher than an identical person without diabetes.  

Controlling for comorbidities lowers the incremental cost of diabetes at age 50 years and at age 65 years 

and also lowers the slope with respect to duration at both ages.  For example, a 65-year-old person just 

diagnosed with diabetes has medical expenditures $2,361 higher than an identical person with the same 

comorbidities but without diabetes. The incremental cost of diabetes is $3,103 at age 65 years for a 

person who has had diabetes for 10 years.” 

 

Limitations of the study: 

“Does not distinguish between type 1 and type 2 diabetes.” 

“Medical conditions, including diabetes, are self-reported.” 

“The data used in this study are cross-sectional, not longitudinal.  Rather than following individuals for 

several years after the onset of diabetes, the data contain a cross-section of individuals that have had 

diabetes for different length of time.  This might explain the fact that we do not find the initial spike in 

medical expenditure around the time of diagnosis that has been observed in longitudinal studies.” 
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(Trogdon and Hylands 2008) 

 

3.  Tao, B. T. and D. G. Taylor (2010). "Economics of type 1 diabetes." Endocrinol Metab Clin North Am 

39(3): 499-512. 

 

“Although many studies over the past few decades have examined the cost of diabetes, they typically 

combine type 1 and type 2 diabetes, the 2 major forms of disease.  However, the underlying differences 

in the pathologic condition and expression of the 2 diseases imply that there is no basis for assuming 

that the costs associated with type 1 diabetes are proportional to the share of type 1 diabetes to the 

total diabetic patients. With the increasing focus on obesity and the increase in the incidence of type 2 

diabetes, the impact of type 1 diabetes is often overlooked.” 

“Patients with type 1 diabetes suffer from a unique, autoimmune form of diabetes that differs in its 

economic impact from type 2 diabetes. As might be expected given the different etiologies of the 2 

forms of diabetes, costs are disproportionately higher for type 1 diabetes patients. With a typical 

diagnosis early in life, type 1 diabetes patients suffer economic impact across a lifetime with the 

disease.” 

“This article reviews methodologies developed for estimating cost-of-illness, examines the current 

literature on diabetes costs, and presents the latest estimates of the economic impact of type 1 diabetes 

in terms of both direct medical costs (ie treatment costs) and indirect costs (eg lost wages) resulting 

from the disease.” 
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“Although the studies found that type 1 diabetic patients compose approximately 5% to 6% of the total 

diagnosed diabetic population, the medical and indirect costs attributed to type 1 diabetes were 

approximately 8%.” 
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(Tao and Taylor 2010) 

 

4.  American Diabetes Association (2008). "Economic costs of diabetes in the U.S. In 2007." Diabetes 

Care 31(3): 596-615. 

 

“The prevalence of diabetes continues to grow, with the number of people in the US with diagnosed 

diabetes now reaching 17.5 million. The objectives of this study are to quantify the economic burden of 

diabetes caused by increased health resource use and lost productivity, and to provide a detailed 

breakdown of the costs attributed to diabetes.” 

 

“Results:  The total estimated cost of diabetes in 2007 is $174 billion, including $116 billion in excess 
medical expenditures and $58 billion in reduced national productivity. Medical costs attributed to 
diabetes include $27 billion for care to directly treat diabetes, $58 billion to treat the portion of 
diabetes-related chronic complications that are attributed to diabetes, and $31 billon in excess general 
medical costs. The largest components of medical expenditures attributed to diabetes are hospital 
inpatient care (50% of total cost), diabetes medication and supplies (12%), retail prescriptions to treat 
complications of diabetes (11%), and physician office visits (9%). People with diagnosed diabetes incur 
average expenditures of $11,744 per year, of which $6,649 is attributed to diabetes. People with 
diagnosed diabetes, on average, have medical expenditures that are approximately 2.3 times higher 
than what expenditures would be in the absence of diabetes. For the cost categories analyzed, 
approximately $1 in $5 health care dollars in the U.S. is spent caring for someone with diagnosed 
diabetes, while approximately $1 in $10 health care dollars is attributed to diabetes. Indirect costs 
include increased absenteeism ($2.6 billion) and reduced productivity while at work ($20.0 billion) for 
the employed population, reduced productivity for those not in the labor force ($0.8 billion), 
unemployment from disease-related disability ($7.9 billion), and lost productive capacity due to early 
mortality ($26.9 billion).” 

“The US Census Bureau projects a rise in the percent of the population age  65 years, from 12.4% in 
2003 to 19.7% by 2030.  A recent study estimates that prevalence of diagnosed diabetes will more than 
double between 2005 and 2050, from 5.6 to 12%.  A recent nationally representative, longitudinal study 
found that elderly people newly diagnosed as having diabetes experience much higher rates of 
complications in the years after diagnosis than do their peers without diabetes, implying a substantial 
burden on the individual and on the health care system.” 

(2008) 
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5.  Hogan, P., T. Dall, et al. (2003). "Economic costs of diabetes in the US in 2002." Diabetes Care 26(3): 

917-32. 

“Objective: Diabetes is the fifth leading cause of death by disease in the U.S. Diabetes also contributes 
to higher rates of morbidity—people with diabetes are at higher risk for heart disease, blindness, kidney 
failure, extremity amputations, and other chronic conditions. The objectives of this study were 1) to 
estimate the direct medical and indirect productivity-related costs attributable to diabetes and 2) to 
calculate and compare the total and per capita medical expenditures for people with and without 
diabetes.” 

“Results: Direct medical and indirect expenditures attributable to diabetes in 2002 were estimated at 
$132 billion. Direct medical expenditures alone totaled $91.8 billion and comprised $23.2 billion for 
diabetes care, $24.6 billion for chronic complications attributable to diabetes, and $44.1 billion for 
excess prevalence of general medical conditions. Inpatient days (43.9%), nursing home care (15.1%), and 
office visits (10.9%) constituted the major expenditure groups by service settings. In addition, 51.8% of 
direct medical expenditures were incurred by people >65 years old. Attributable indirect expenditures 
resulting from lost workdays, restricted activity days, mortality, and permanent disability due to 
diabetes totaled $39.8 billion. U.S. health expenditures for the health care components included in the 
study totaled $865 billion, of which $160 billion was incurred by people with diabetes. Per capita 
medical expenditures totaled $13,243 for people with diabetes and $2,560 for people without diabetes. 
When adjusting for differences in age, sex, and race/ethnicity between the population with and without 
diabetes, people with diabetes had medical expenditures that were ~2.4 times higher than expenditures 
that would be incurred by the same group in the absence of diabetes.” 

(Hogan, Dall et al. 2003) 

 

6.  Brandle, M., H. Zhou, et al. (2003). "The direct medical cost of type 2 diabetes." Diabetes Care 26(8): 

2300-4. 
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“Objective: To describe the direct medical costs associated with type 2 diabetes, as well as its 
treatments, complications, and comorbidities.” 
“Results: The median annual direct medical costs for subjects with diet-controlled type 2 diabetes, BMI 
30 kg/m2, and no microvascular, neuropathic, or cardiovascular complications were 1,700 dollars for 
white men and 2,100 dollars for white women. A 10-kg/m2 increase in BMI, treatment with oral 
antidiabetic or antihypertensive agents, diabetic kidney disease, cerebrovascular disease, and peripheral 
vascular disease were each associated with 10-30% increases in cost. Insulin treatment, angina, and MI 
were each associated with 60-90% increases in cost. Dialysis was associated with an 11-fold increase in 
cost.” 
“Conclusions: Insulin treatment and diabetes complications have a substantial impact on the direct 
medical costs of type 2 diabetes. The estimates presented in this model may be used to analyze the 
cost-effectiveness of interventions for type 2 diabetes.” 
(Brandle, Zhou et al. 2003) 

 

7.  Caro, J. J., A. J. Ward, et al. (2002). "Lifetime costs of complications resulting from type 2 diabetes in 

the U.S." Diabetes Care 25(3): 476-81. 

 

“Objective: To model the lifetime costs associated with complications of type 2 diabetes.” 

“Results: Macrovascular disease was estimated to be the largest cost component, accounting for 85% of 
cumulative costs of complications over the first 5 years. The costs of complications were estimated to be 
$47,240 per patient over 30 years, on average. The management of macrovascular disease is estimated 
to be the largest cost component, accounting for 52% of the costs; nephropathy accounts for 21%, 
neuropathy accounts for 17%, and retinopathy accounts for 10% of the costs of complications.” 

“Conclusions: The complications of diabetes account for substantial costs, with management of 
macrovascular disease being the largest and earliest. If improving glycemic control prevents 
complications, it will reduce these costs.” 
 

(Caro, Ward et al. 2002) 
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Other resources that are not listed in the review but could be useful: 
  
State-specific obesity prevalence among adults, 2009 
http://www.cdc.gov/media/transcripts/2010/t100803.htm 
  
Weight of the Nation 
http://www.cdc.gov/media/transcripts/2009/t090727.htm 
  
National Diabetes Education Program 
The facts about diabetes 
http://ndep.nih.gov/diabetes-facts/index.aspx#howmany 
  
Overweight and obesity: Economic consequences 
http://www.cdc.gov/obesity/causes/economics.html 
  
National Diabetes Statistics, 2011 
http://diabetes.niddk.nih.gov/dm/pubs/statistics/#Estimated 
  
US Health Summary 
http://biomedicine.us/pdf/US_Health_Summary.pdf 
  
Diabetes fast facts 
http://www.mcareol.com/factshts/factdiabetes.htm 
  
Cost-effectiveness of glycemic and hypertension control, and cholesterol reduction for type 2 diabetes 
http://www.cdc.gov/diabetes/news/docs/cost.htm 
  
Diabetes prevention program 
http://www.bsc.gwu.edu/dpp/lifestyle/dpp_part.html 
  
Studies on the cost of diabetes 
http://www.cdc.gov/diabetes/pubs/costs/intro.htm#methods 
  
Diabetes public health resource 
http://www.cdc.gov/diabetes/consumer/index.htm 
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Appendix vi: Zoning changes current status 

Zoning Code Recommended Changes: Overview 

Zoning recommendations fall into three categories:  (1) low intensity to allow limited urban agriculture 

city wide, (2) high intensity areas, to allow more intensive urban agriculture in overlay districts to be 

established in certain proscribed geographic areas (see proposal in Section V for applying this as an 

overlay to the Upper Falls neighborhood), and (3) definitions.  Presented below are the current statuses 

as they proceed through the city processes.   

 

Zoning Code Recommended Changes: Low-Intensity Areas 

These changes are intended to allow limited urban agriculture in residential zoning districts city wide.  

 

§ 120-8. Permitted uses in the Low Density Residential District 

 

The following uses are permitted in the R-1 District:  

[Note: Virtually identical language would be added to other residential zoning districts (R-2, R-3)] 

 

A. Single-family detached dwellings.  

B. Single-family attached dwellings.  

C. Family and group family day-care homes.  

D. Adult family day-care homes.  

E. Places of worship.  

F. Convents and rectories.  

G. Home occupations subject to the additional requirements for specified uses in § 120-139. 

H. Urban gardens subject to the additional requirements for specified uses in § 120-XXX. 

 

*** 

 

§ 120-149. Temporary uses. 

 

Except as otherwise expressly provided in this section, temporary uses are permitted in any zoning 

district subject to the standards hereinafter established and subject to the issuance of a certificate of 

zoning compliance.  

 

A. Particular temporary uses permitted. Subject to the specific regulations and time limits that follow, 

and to the other applicable regulations of the district in which the use is permitted, the following 

temporary uses of land are permitted in the zoning districts herein specified:  

(1) Agricultural uses.  

(a) No permanent structure is allowed for agricultural uses.  

(1) Carnival or circus.  

(a) A carnival or circus… 

(2) Contractors' offices, equipment sheds and construction staging areas.  
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(a) Contractors' offices…  

(3) Festivals.  

(a) Festivals shall be… 

(4) Indoor and outdoor art and craft shows, exhibits and sales.  

(a) Indoor and outdoor art and craft shows… 

(5) Manufactured structure.  

(a) A manufactured structure… 

(6) Real estate offices.  

(a) Real estate offices… 

(7) Seasonal sales.  

(a) Seasonal sales, including but not limited to Christmas tree sales, may be permitted in any commercial 

or industrial district and in any residential district on property owned by any not-for-profit group or 

organization when conducted by such group or organization and when approved by the Director of 

Planning and Zoning on the basis of the adequacy of the parcel size, parking provisions and traffic access 

and the absence of undue adverse impact on other properties in the residential district. 

(b) Such use shall be limited to a period not to exceed 45 days.  

(c) Display of Christmas trees need not comply with the yard and setback requirements of this chapter, 

except that no tree shall be displayed within 30 feet of the intersection of the curblines of any two 

streets.  

(8) Urban garden stands 

(a) Urban garden stands are permitted in any district and shall not require a Certificate of Zoning 

Compliance provided they meet the following requirements: 

(i) Items for sale are limited to un-processed fruits, vegetables, flowers, eggs, and honey produced on 

the premises. 

(ii) No permanent or semi-permanent structures shall be constructed; any structure is limited to 

easily-removable temporary structures, such as tables, that shall remain unroofed.  No lighting of any 

kind is permitted. 

(iii) Signage is limited to no more than twelve square feet of signage and no more than two individual 

signs.  Each sign shall not be larger than six square feet.  Signage shall not be internally or externally 

lighted. 

(iv) All structures and signage shall be removed when there are no items for sale. 

(v) All structures and signage shall be located on private property and shall not encroach onto the 

public right-of-way. 

(vi) Urban garden stands shall only operate between 8AM and 9PM  

(vii) One urban garden stand per parcel is allowed 

(9) Other temporary uses.  

(a) Other temporary uses found by the Director of Planning and Zoning to comply with the provisions of 

this section, but in no case shall they exceed a period of 30 days. 

(b) Uses identified in specific districts in this chapter as prohibited, limited or specially permitted shall be 

limited to no more than 24 hours, no more than two times per year in that district.  
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B. Parking. Before approving any temporary use, the Director of Planning and Zoning shall make an 

assessment of the total number of off-street parking spaces which shall be reasonably required for the 

particular use, its intensity, and the availability of other parking facilities in the area and shall approve 

such temporary use only if such off-street parking is provided. 

 

C. Hours or days of operation. No temporary use shall be operated during any hours or on any days of 

the week except such as are designated by the Director of Planning and Zoning in the certificate 

required by this section on the basis of the nature of the temporary use and the character of the 

surrounding uses. 

 

*** 

Additional Requirements for Specified Uses (Article XVIII) 

 

Section 120-150.1. Urban gardens 

 

Urban gardens shall be subject to the following requirements: 

 

A. Production of produce, grains, eggs, honey, meat, flowers and plants is to be primarily for the 

use/consumption of the producer.  Incidental sale of such items is permitted subject to the 

requirements for urban garden stands. 

 

B. Outdoor storage is limited to the following: 

(1) Material directly related to urban gardening such as topsoil, compost, mulch, stone, timber, pipe, 

and the like.  Stored material shall be neatly maintained and piled no higher than 5 feet above ground. 

 

C. All sheds, garages, greenhouses and hoop houses are subject to the requirements for accessory 

structures if subordinate to the principal use/structure on the parcel. 

 

D. All sheds, garages, greenhouses and hoop houses are subject to the following requirements if the 

urban garden is the principal use/structure on the parcel. 

(1) They shall conform to the front, side, and rear setbacks for principal structures in the district they are 

situated in. 

(2) Permanent structures such as sheds, garages, and greenhouses are to be generally compatible with 

the existing structures in the vicinity.  Exterior materials are limited to wood, cementitious board, vinyl 

clapboard or shingle style siding, masonry, and glass. 

(3) Hoop houses are temporary structures.  Plastic coverings are to be neatly maintained without rips, 

holes, tears, or other loose sections which may be prone to wind noise and wind damage. 

 

Recommended Zoning Code Changes: High-Intensity Areas 

These changes are intended to allow more intensive urban agriculture in overlay districts to be 

established in certain proscribed geographic areas.  
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O-UA Overlay Urban Agriculture District 

 

§ 120-XX1. Purpose. 

 

The O-UA Overlay Urban Agriculture District creates opportunities for urban agriculture and related uses 

such as community kitchens, farm stands, food processing, and food related retail, wholesale, and 

distribution.  The O-UA District is intended to be put in place in areas where the market for typical urban 

densities of commercial, residential, or mixed use development is weak or nonexistent.  The O-UA 

District shall not be independently mapped on the City of Rochester Zoning Map but shall be overlaid 

upon existing zoning districts found to be appropriate for such treatment.  Due to the nature of certain 

uses permitted in the O-UA District, the district shall be generally contiguous and shall be applied to 

multiple contiguous parcels in consolidated districts. 

 

§ 120-XX2. Permitted uses. 

 

The following uses and structures are permitted in the O-UA District. The initial conversion is subject to 

site plan approval in accordance with the provisions of § 120-191:  

 

A. Permitted uses allowed in the underlying district.  

 

B. Retail sales and services limited to the sale of the following items, operating between the hours of 

6:00 a.m. and 11:00 p.m.:  

(1) Produce, eggs, honey, meat and other minimally processed edible products.  

(2) Flowers and plants.  

(3) Processed food and beverage items.  

(4) Restaurants, including accessory outdoor seating areas but excluding drive-through facilities. 

Retail sales are permitted in fully enclosed structures as well as market sheds and open farm stands.  

 

C. Commercial uses when limited to the following:  

(1) Agricultural production 

(2) Limited livestock operations  

(3) Wineries, breweries, distilleries under 6000 square feet of floor area devoted to production 

(4) Food processing operations under 6000 square feet of floor area devoted to production 

(5) Wholesale operations when conducted in a fully enclosed building 

(6) Warehouse and distribution under 12000 square feet 

 

D. Live-work space. 

 

E. Community gardens and community kitchens 

 

F. Outdoor storage when limited to the following: 
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(1) Material directly related to agricultural production such as topsoil, compost, mulch, stone, timber, 

pipe, and the like.  Stored material shall be neatly maintained and piled no higher than 5 feet above 

ground. 

(2) Agricultural vehicles.  

 

§ 120-XX3. Special permit uses. 

 

The following uses are allowed as special permit uses in the O-UA District:  

 

A. Special permit uses allowed in the underlying district.  

 

B. Bar, cocktail lounge and tavern, excluding dancing and entertainment, operating between the hours 

of 6:00 a.m. and 11:00 p.m.  

 

C. Livestock operations  

 

D. Wineries, breweries, distilleries 

 

E. Food processing operations located at least 200 feet from any residential district 

 

F. Outdoor cooking facilities such as grills, smokers, bake ovens, and the like. 

 

§ 120-XX4. Lot, area and yard requirements. 

 

The lot, area and yard requirements of the O-UA District shall conform to the underlying district only for 

uses and structures permitted by the underlying district.  For uses and structures permitted by the O-UA 

regulations, the following regulations shall apply: 

 

A. Lot frontage requirements: N/A 

 

B. Lot area requirements: N/A 

 

C. Yard requirements: 

(1) Front yards 

(a)  

(2) Side yards 

(a) 

(3) Rear yards 

 

§ 120-XX5. Bulk requirements. 
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The lot, area and yard requirements of the O-UA District shall conform to the underlying district only for 

uses and structures permitted by the underlying district.  For uses and structures permitted by the O-UA 

regulations, the following regulations shall apply: 

 

A. Building heights 

(1) Maximum building height, principal use or structure: 35 feet 

(2) Maximum building height, accessory use or structure: 35 feet 

 

§ 120-109. Standards specific for the O-UA District. 

 

A. Buildings.  

 (1) To be completed 

 

B. Site.  

(1) Off-street parking.  

(a) The parking requirements of the O-UA District shall conform to the underlying district only for uses 

and structures permitted by the underlying district.  For uses and structures permitted by the O-UA 

regulations, no parking is required. 

 

§ 120-XX6. Personal wireless telecommunication facilities (PWTF). 

 

Personal wireless telecommunication facilities in the O-UA District shall be regulated as outlined in § 

120-143, Personal wireless telecommunication facilities.  

 

§ 120-XX7. Additional regulations. 

 

The applicable City-Wide Design Guidelines and Standards (Article XIX) in this chapter shall only apply to 

uses and structures permitted by the underlying zoning district and not those uses and structures 

permitted by the O-UA regulations. 

 

Requirements Applying to All Districts (Article XX) in this chapter shall only apply in their entirety to uses 

and structures permitted by the underlying zoning district.  For uses and structures permitted by the O-

UA regulations, the following Sections of Article XX shall not apply:  120-163, 120-166, 120-167, 120-

169, 120-175, 120-176, and 120-177. 

 

*** 

 

NOTE: Italicized items are those needing definitions.  Such definitions will be included in the definitions 

section (120-208) of the City Zoning Code. 

 

*** 

Issues remaining: 
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How much of ‘Requirements Applying to All Districts (Article XX)’ to apply, particularly with regard to 

accessory structures and fences. 

Temporary structures (hoop houses) 

Standards specific to the O-UA (Buildings) 

Yard requirements (set backs) 

Definitions 

 

Recommended Zoning Code Changes: Definitions 

 

Agricultural production – to be completed 

 

Agricultural vehicles – motorized and/or non-motorized vehicles which may include tractors, tillers, 

harvesters, combines, bailers, wagons, trailers, and the like that are used in the routine production of 

agricultural products.  Trucks and other similar vehicles designed for operation over public roadways, 

whether currently licensed for such operation or not, shall not be considered agricultural vehicles. 

 

Community gardens – to be completed 

 

Community kitchens – to be completed 

 

Food processing operations – to be completed 

 

Greenhouses – to be completed 

 

Hoop houses – to be completed 

 

Livestock operations – to be completed 

 

Livestock operations, limited – to be completed 

 

Urban garden - an area of land managed and maintained to grow and harvest food crops, and/or non-

food, ornamental crops, such as flowers, and/or the keeping of bees, for personal or group use, 

consumption, donation, or incidental sale.  Urban gardens may be ancillary to the principal use of the 

property or may be the principal use of a property in and of itself.  Urban gardens may be divided into 

separate plots for cultivation by one or more individuals or may be farmed collectively by members of a 

group and may include common areas maintained and used by group members. 

 

Urban garden stands – temporary, un-roofed structure similar to a table or counter designed for the 

display and sale of items produced by an urban garden.  The counter or horizontal display area of an 

urban garden stand is limited to no more than 60 square feet.  The structure shall not be connected to 

any utility infrastructure (electric, water, sewer, gas), shall not be lit, and must be easily removable.   

Wineries, breweries, distilleries – to be completed 
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Appendix vii: Original 250,000 sq. ft. indoor growing facility 
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Appendix viii: Upper Falls draft proposal 

 

UPPER FALLS UA&CG IMPLEMENTATION PLAN 

Upper Falls UA&CG Implementation Plan Submitted by Gerry Clark on behalf of CONEA 

 

CONCEPTUAL OVERVIEW 

This area is one of the two original study areas for the “Project Green – From Blight to Bright” policy 

document.  We are suggesting a community building project facilitated by NeighborWorks® Rochester 

with collaborative support from Upper Falls’ neighborhood organizations as part of the “Project Green” 

Urban Agriculture and Community Gardening (UA&CG) project. NeighborWorks® Rochester is a member 

of the NeighborWorks® America network and are certified as a Full Cycle Lender and as a Community 

Building and Organizing (CB&O) agency. They are also certified by the U.S. Treasury as a Community 

Development Financial Institution (CDFI) and by HUD as a Housing Counseling Agency. The proposal is 

for a community collaborative focused on UA&CG as the transformative vehicle for economic and 

community redevelopment of the Upper Falls Area.   

 

The Center for Transformation, and Eve's Garden, in Camden New Jersey provide a successful model for 

the Upper Falls. These neighborhood grassroots organizations began and continue as outreach 

initiatives of the Catholic parish within the South Waterfront neighborhood of Camden, New Jersey. 

info@Camdencenterfortransformation.org Like the Camden project, the Upper Falls project includes a 

Farmer in Training component with a strong community gardening component. The Camden project and 

initiatives did not have the alternative energy source component planned in the Upper Falls project, 

because the alternative energy technology had not yet developed to today's level.  

 

The Study Area is generally bounded by Clifford Avenue on the north, Joseph Avenue on the west, 

Portland Avenue on the east, the New York Central railroad on the south, and bisected by Hudson 

Avenue.  This area is small enough, has enough vacant lots, has a significant number of owner 

occupants, and has a demolition need that can be realistically met within 5 to 10 years. 

 

The area is also large enough -to attract a "critical mass" of new residents committed to green urban 

agriculture initiatives to repopulate the area. The area would be large enough to facilitate those 

initiatives. The area has 3 long term community service anchors, the offices of CONEA, North Street 

Recreation Center and the Anthony Jordan Health Center. The area includes a long term employers 

Hudson Steel, Ramar Steel Erectors, Domicelli Trucking, Metalico, and Genesee Transportation and is 

served by significant retailers, the historic Sniderman's Hardware, Best Meat Market & Groceries, Rite 

Aid, Family Dollar, Public Meats & Groceries (fresh, smoked and cooked meats), Great Ocean 

Seafood(fish & seafood) and Chase JP Morgan. 

 

Grocery supermarket needs are met by Public Meats & Groceries (fresh, smoked and cooked meats), 

Great Ocean Seafood (fish & seafood) and Best Meat Market & Groceries within the District. These 
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markets are able to provide the ethnic and cultural cuts of meats and products that larger markets are 

unable to provide. The District is also served by the Upper Falls Plaza which contains a Tops Supermarket 

and Pharmacy, an M&T Bank:, another Family Dollar, a McDonald’s Restaurant, Clinton Pharmacy Health 

Center, BSW Beauty Supply, Sneaker-town and an H&R Block office .2 miles west of the District; a Wal-

Mart 1.3 miles north of the District, served by the 4 Hudson bus line that runs through the center of the 

District, and a Save-A-Lot, Skip’s Meat Market, another Rite Aid and Family Dollar 8 miles east of the 

Study Area. 

 

The area has excellent public transportation. The 11 Joseph serves Joseph Avenue, the western 

commercial corridor,-with service to the Hudson Titus Plaza and a Wegmans store. The 4 Hudson serves 

Hudson Avenue the center commercial corridor with service to the Anthony L. Jordan Health Center, 

Wal-Mart, the Wilson Health Center, Seneca Towers and Hudson Titus Plaza. The 6 Clifford serves North 

Street and Clifford Avenue, with service to Chase JP Morgan and Rite Aid. The 10 Portland serves 

Portland Avenue, the eastern commercial corridor, with service to Chase JP Morgan, Rite Aid, Rochester 

General Hospital, Medley Centre and Sea Breeze. 

 

The initiatives seek to create an area of residential demand that attracts people to repopulate the city 

rather than shuffle existing city residents from one area to another. 

 

The specific objectives to achieve this attraction are the establishment of an Urban Agriculture District 

that also supports and encourages alternative energy sources and creates shared alternative energy 

sources. 

 

The objectives include neighborhood stabilization through the protection of existing homeowners.  This 

includes provisions for homesteaders who take advantage of housing bargains even in the Study Area. 

 

The initiatives will not be a gentrification program that displaces families. 

LAND USE WITHIN THE STUDY AREA 

Within the Study Area and throughout the city there is a surplus of housing.  

 

Within the Study Area, there are large tracts of vacant land. In areas immediately adjacent to the Study 

Area, newly constructed single family homes, R-1 structures, have not been able to be sold and have 

reverted to rental housing. The housing that has been sold has been the subject of a-high foreclosure 

rate. 

 

The initiatives will make vacant land productive without adding to the surplus housing inventory in the 

Study Area. 

 

Within the Study Area there is a surplus of land zoned R -1 and a shortage of land zoned C-2 /OR C-3 and 

M-l. The C-2 /OR C-3 areas permit businesses that draw people from out of the neighborhood, bringing 

fresh capital and sales tax revenue into the area. M -1 area zoning permits high tech and light 
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manufacturing that creates employment from goods and services being sold outside the neighborhood, 

again bringing fresh capital into the neighborhood. 

 

In general vacant land within the core of the district will be reserved for use for urban agriculture, 

community gardens and related uses. 

 

Within the entire Study Area, homeowners will be provided with shared alternative energy sources and 

Energy Star updates provided through grants on a household income sliding scale basis. 

 

Within the core, buildings identified as sources of public nuisance will be acquired by public domain, 

deconstructed and the land converted to agricultural use. 

 

The perimeter of the agricultural core will allow residential redevelopment with a requirement of 

"green" building and alternative energy sources. 

 

The center of the Study Area is bisected by the Hudson Avenue Commercial Corridor. To make this 

proposed project serve the needs of the neighborhood and to create an environment to create 

employment, this corridor will be rezoned C-2 /OR C-3. There are many sites that are now zoned R-1 

that could never be used for housing without financially prohibitive soil remediation. Two other sites, 

the former St. Bridget's and the former St. Georges campuses are cost prohibitive to be redeveloped as 

R -1 sites and the community would lose valuable resources from such use. As C-2 /OR C-3 or M -1 zoned 

sites, these properties could be redeveloped as Brownfield sites. To further enhance this Corridor, the 

Hudson Steel M-1 district will be expanded to included Cleveland Street and the Domicelli Trucking site 

on North Street.  

URBAN AGRICULTURE INITIATIVES 

Urban agriculture is the practice of cultivating processing, and distributing food in and around a city; 

typically using vacant lots and re-vitalizing the land in a greener capacity.   

 

Economic Benefits include: 

Increases the supply of locally produced foods, allowing for cheaper products, and provides an income 

supply for farmers 

Increases food security to lower-income households 

Provides fresh and healthy alternatives to fast food 

Provides employment opportunities in cultivating, producing, and marketing the produce 

 

Social Benefits include: 

Promotes healthy eating practices within the community 

Establishes a sense of community and pride among the lower-income households cultivating the land. 

Provides a training ground for leadership and production knowledge among the youth 

Creates diversity awareness through collaborations of multiple ethnicities on a farming project 

 

Other Cities with Urban Agriculture and Community Gardens: 
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Birmingham, Alabama 

Chicago, Illinois,  

Detroit, Michigan 

Los Angeles, California 

Newark, New Jersey 

New York City 

Brooklyn 

Bronx 

Manhattan 

St. Louis, Missouri 

Toronto, Ontario 

 

ROCHESTER ROOTS  

The entire Urban Agriculture initiative will be kick started with the planned move of Rochester Roots to 

the St. Bridget's campus at 8-14 Mark Street. The expanded programs with the Rochester City School 

District, the Farmer in Training program, together with the neighborhood community gardens and other 

urban agriculture initiatives represents a significant infusion of human and financial capital to the Study 

Area.  

 

Animal husbandry as a permitted use 

In addition to the development of urban agriculture and community gardens within the Upper Falls 

Area, animal husbandry should be permitted in a large area of the District as part of the Urban 

Agriculture Overlay District. 

 

Specifically permitted are chickens (no rosters), game hens, turkeys, rabbits, and' Dwarf mammals such 

as goats (maximum weight of 120 lbs. 

SHARED ALTERNATIVE ENERGY 

Wherever possible, vacant lots, community gardens and urban agriculture sites should be developed 

with geothermal pipe beds to serve adjacent residential and commercial properties. 

 

Where possible other alternative energy sources, solar thermal, solar voltaic and vertical axis wind 

turbines should be installed on vacant lots and other practical sites to serve adjacent properties. . 

 

Fresh water and waste water hydro electric turbines should be installed where ever possible. 

ZONING CHANGES 

URBAN AGRICULTURE OVERLAY DISTRICT 

Traditionally, in North America, agricultural activities have occurred in low density rural areas.  However, 

economic changes and market forces have lead to the de-population of many densely populated urban 

areas, especially in the Northeast and Upper Midwest.  This includes parts of the City of Rochester. 

 

The lack of a short or medium term demand for typical urban development coupled with the emerging 

trend of local food production for health, environmental, and economic reasons, compels cities such as 
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Rochester to examine ways that agricultural activities might be appropriately integrated into an urban 

environment. 

 

The details of how this might occur with regard to land use policies such as the City’s Zoning Code, 

requires further input analysis from various City Departments.  Initial review, however, suggests three 

general actions: 

Review existing policies related to land use and agriculture  

Develop Zoning Code changes to address “low-intensity” agricultural activities across substantial 

portions of the city. 

Develop Zoning Code changes to address “high-intensity” agricultural activities in small, discrete areas. 

 

Urban Agriculture & Community Gardening (UA&CG) Overlay District 

An UA&CG Overlay District is envisioned to accommodate commercial and/ or large scale farming 

operations, including raising of livestock.  Intensive agriculture and related commerce will be limited to 

existing industrial districts (M-1) and the new Upper Falls UA&CG Overlay district.  This new district will 

be relatively contiguous and encompass areas where there is a weak market for other types of land use 

(residential or commercial development).  The originally identified Upper Falls Study area in the “Project 

Green - from Blight to Bright” policy document is idea for this new UA&CG District. 

B. ZONING MAP CHANGES 

The first goal of the proposed zoning map changes is to provide zoning compatibility with the enhanced 

commercial corridors of Hudson Avenue and Portland Avenue so that they can attract business that 

serve more than neighborhood needs, thereby providing an economic stimulus to the Study Area 

neighborhood. 

 

There is also recognition of a significantly reduced demand for housing and a critical need for 

employment opportunities. 

 

The second goal of proposed zoning changes is to promote green energy sources, shared green energy 

sources, urban agriculture and community gardens, to enhance the desirability of the neighborhood to 

retain residents and attract new residents. 

COMMERCIAL CORRIDORS 

The zoning along the commercial corridors should reflect the recognition of these corridors as significant 

potential sites to develop destination business and services that serve the community at large creating 

employment opportunities for the residents of the neighborhood and others. 

Southern end of Portland Avenue 

Currently, the western face blocks of Portland Avenue from North Street to just south of Draper Street is 

zoned R-l. 

 

This area is a small area sandwiched between an R-3 area immediately to the west and an M -1 area 

which is the eastern face block of Portland Avenue immediately across Portland Avenue from this R -1 

district. 
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There are vacant lots within the area. There are 2 commercial buildings in use within the area. There is 1 

residence within the area. 

 

This area should be rezoned 2 /or C-2 /OR C-3 . 

Northern commercial hub Portland and Clifford 

Currently this area is zoned C-2. 

 

This area serves as a major destination point. There is Rite-Aid store and a Chase bank within this area. It 

is bounded on the east by an M-1 district and on the' eastern face block of Portland Avenue by the same 

M -1 district. 

 

This area should be rezoned C-2 /OR C-3. 

Portland Avenue - northern section 

Currently there is a C-l area nested in the R-l area. 

 

This area is the western face block of Portland Avenue from Merrimac Street north to the southern end 

of the existing C-2 district. This area is across Portland Avenue from the M -1 district referenced in "(2)" 

above. 

 

This area should be rezoned C-2 /OR C-3. 

North Street - commercial hub 

Currently the east face block of North Street from Grace Street to Draper Street and the western face 

block of Unity Street from Grace Street to Draper Street is zoned C-l. 

 

The southern Draper Street face block from Unity Street to the C-l district at the southwest comer of 

Draper and Portland is zoned R -1. 

 

This area should be rezoned C-2 /OR C-3. 

Hudson Avenue/Upper Falls commercial hub 

Currently the east face block of Hudson from Cleveland Street south to Helena is zoned C-l. This is a 

major traffic intersection. 

 

The northernmost lot in this area should be made part of the expanded M -1 district, see "(6)" below. " 

 

The face blocks on the east side of Hudson Avenue south of this district to the M-l district of Nash Street 

are part of an R-3 district. Currently all buildings in use are commercial. The vacant Kaddis buildings 

contain hazardous waste and these lots should not be zoned residential. 

 

This area should be rezoned C-2 /OR C-3 and extended south along the eastern face blocks of Hudson 

Avenue to join the M-l area on Nash Street. 

Cleveland Street corridor 
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This is the southern face blocks of Cleveland Street from Hudson to North Street. Currently the area is R-

3. A major structure that is part of a Cleveland Street lot, facing Putnam Street is an inactive hazardous 

waste site. This area should not be zoned residential. 

 

This area is bounded by the M-l district of Domicelli Trucking on North Street. The Domicelli district 

should be joined to the expanded Hudson Steel M-1 district, see "(8)" below. 

 

This area should be rezoned M-l. 

Helena/Woodbury R-3 .. District 

Currently the area bounded on the west by Hudson Avenue, on the east by the Portland Avenue R -1 

District, on the north by Cleveland Street and the south by the Nash Street M-1 District is zoned R-3. 

 

This classification would allow the construction of housing co-op facilities with "green energy" sources 

which is compatible with the purpose of the Planned Development District. 

 

This area should remain R-3. 

Hudson Steel M-l District 

Hudson Steel occupies a large industrial complex, 2 full face blocks on the east side of Hudson Avenue, 

has maintained its offices at 444 Hudson Avenue and been a neighborhood employer for many years. 

The decommissioning of parts of Gilmore and Merrimac streets together with a large truck turn around 

area on the" decommissioned Merrimac Street will facilitate a significant capital investment by Hudson 

Steel and creation of additional permanent employment at Hudson Steel. Currently most of the area 

occupied by the Hudson Steel facility is zoned M -1. The eastern most building on Wadsworth Street is 

zoned R -1. 

 

The area east of the Hudson Steel facility on the south side of Gilmore and the north side of Merrimac 

Streets is comprised of alternating lots that are not more than and sometimes less than 100 feet in 

depth and IS zoned R -1. 

 

The face block on the west side North Street from Merrimac south to Cleveland Street is currently C-1, 

however Rochester Store Fixture's business is regional. 

 

A portion of the "face block on the east side of Hudson Avenue from Merrimac Street south to Cleveland 

Street is C-1 and includes an inactive hazardous waste site at 402 Hudson Avenue. 

 

The face block on the north side of Cleveland Street, which is a major east-west traffic artery is zoned R -

1. 

 

There is a proposal to decommission Gilmore Street from Hudson Avenue east to the end of the Hudson 

Steel facility. The proposal also would decommission Wadsworth Street east from Hudson Avenue to the 

end of the Hudson Steel facility. The area on the south face block of Merrimac Street and the north side 
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of the face block on Cleveland Street would be used as a truck turnaround and load-area for Hudson 

Steel, relieving a source of congestion on Hudson Avenue, a major commercial corridor. 

 

The Hudson Steel M-l District should be extended east on Wadsworth to include the last Hudson Steel 

building and storage lot; extended easterly along the northern face block of Gilmore Street to North 

Street; extended south along the eastern face block of Hudson Avenue to Cleveland Street; extended 

east along the northern face block of Cleveland Street; extend east on both the north and south face 

blocks of the remainder of Merrimac Street to North Street; and include the west face block of North 

Street from Merrimac Street to Cleveland Street. 

 

This combined with "f)" will make a contiguous M-l district that will allow site to be developed for light 

manufacturing to create employment within the Upper Falls UA&CG Overlay District. 

The Northern end of Hudson Avenue - west side 

Currently this area is zoned C-1 for the northern most 3 parcels, and the southernmost 2 parcels. The 

face blocks on the east side of Hudson Avenue from the southern end of this area to 2 lots north ~Upper 

Falls Blvd. are zoned R-l. 

 

The St. George’s complex is currently zoned R-1 and redevelopment of this property as a community 

resource is stymied by the current zoning. The Green Acres property was built as a mixed use building 

and its redevelopment is stymied by the current zoning. The barber shop is a built as mixed use building 

and any enhancements to this property are stymied by the current zoning. 

 

This area should be rezoned C-2 /OR C-3. 

The Northern end of Hudson Avenue - east side 

Currently this area is zoned C-1 for the northern most 2 parcels with remaining face blocks R -1 until the 

Hudson Steel M -1 District. . 

 

There are 2 large built as mixed use buildings between Watkins Terrace and Mark Street in that face 

block of Hudson Avenue, which are currently zoned R-1. The St. Bridget's complex which fronts on Mark 

Street and has access through Hudson Ave. is also zoned R -1, and redevelopment of this property as a 

community resource is stymied by the current zoning. The entire face block from Mark Street to Reed 

Park is owned by one corporation which now rents to a towing company and redevelopment of this 

block is stymied by current zoning. A plan for the development of a day care center in the face block 

from Reed park to Wadsworth is delayed because of current zoning. 

 

This area should be rezoned C-2 /OR C-3. 

The Clifford Avenue Corridor 

Currently the face blocks on the south side of Clifford Avenue from North Street to Portland are zoned R 

-1. 

 

This area includes 2 auto-repair shops and a 2 storey brick commercial building. The auto repair shop 

sites may be inactive hazardous waste sites and inappropriate for residential building. With the ability to 
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obtain CZC' s, the auto repair shops can be upgraded and their operations more easily made "green" 

within the scope of current and emerging technology within that industry. 

 

This area should be zoned C-l, an extension of the Clifford/North Street C-l District. 

DECOMMISSIONING OF STREETS 

Over time as the UA&CG Overlay District affects parcel assembly into 1/2 acre or greater urban 

agriculture uses it should be possible to remove street right-of-ways or to convert them into private 

drives.  This would contribute to the rightsizing of the City’s infrastructure and a subsequent decrease in 

maintenance cost to Rochester tax payers.  The initial study recommendations have identified the 

following streets, but not limited to, for decommission: 

GILMORE STREET 

Currently the portion of Gilmore Street from Hudson Avenue east between the Hudson Steel buildings 

creates a blind spot for criminal activity and has become a neighborhood dumping site. 

 

There are 2 remaining occupied houses on the north face block of Gilmore east of the Hudson Steel 

buildings near North Street. These houses are within the proposed expanded M-l District.  

 

The proposal is to decommission Gilmore Street from Hudson Avenue east to the end of the Hudson 

Steel buildings. Access to the houses would be from North Street to a dead end at the Hudson Steel 

buildings. There is adequate space for snow storage. 

MERRIMAC STREET 

The loading area for Hudson Steel is a building on the north side of Merrimac Street. 

 

There are 2 remaining occupied houses on the north face block of Gilmore east of the Hudson Steel 

buildings near North Street. These houses are within the proposed expanded M-l District (See C. 1. a. 8.) 

 

The proposal is to decommission Merrimac Street from Hudson Avenue east to the end of the Hudson 

Steel buildings. Access to the houses would be from North Street to a dead end at the Hudson Steel 

buildings. There is adequate space for snow storage. 

 

The proposal also includes a transport truck turnaround on the south side of the decommissioned 

portion of Merrimac. This will relieve congestion on Hudson Avenue and enhance Hudson Avenue as a 

commercial corridor. 

 PERMIT CHANGES 

 NEW CONSTRUCTION 

"ENERGY STAR" WINDOW UNITS REQUIRED 

Permits for all windows shall require units with an "E:p.ergy Star" rating ... 

"ENERGY STAR" HEATING AND COOLING UNITS REQUIRED 

Permits for all furnace, water heater and air conditioning appliances shall require units with an "Energy 

Star" rating. Exceptions can be made for financial hardship 

USE OF LOW VOLUME-PER FLUSH WATER CLOSETS REQUIRED 
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Permits for all water closets (toilets) shall require low flush volume toilets, with volume selection toilets 

and flapper-less tanks allowed. 

GREEN ENERGY SOURCES REQUIRED 

Not less than 50% of the projected energy use of the structure shall be supplied by green energy sources 

such as solar, wind or geothermal energy. 

 REHAB OF EXISTING STRUCTURES 

"ENERGY STAR" WINDOW UNITS REQUIRED 

Permits for all windows shall require units with an "Energy Star" rating .. 

"ENERGY STAR" HEATING AND COOLING UNITS REQUIRED 

Permits for all furnace, water heater and air conditioning appliances shall require units with an "Energy 

Star'" rating. Exceptions can be made for financial hardship 

USE OF LOW VOLUME PER FLUSH WATER CLOSETS REQUIRED 

Permits for all wafer closets (toilets) shall require low flush volume toilets, with volume selection toilets 

and flapper-less tanks allowed. Exceptions can be made for financial hardship where no funding sources 

are available to subsidize the incremental cost of such water closets . 

GREEN ENERGY· SOURCES REQUIRED 

Not less than 35% of the projected energy use of the structure shall be supplied by green energy sources 

such as solar, wind or geothermal energy. 

 OTHER BUILDING PERMITS 

USE OF PRESSURE TREATED WOOD PROHIBITED 

The use of pressure treated wood for decks, or any other purpose shall be prohibited within the District.' 

DEMOLITION 

DECONSTRUCTION PREFERRED 

Except in cases or' emergency demolitions, demolition permits should only be issued for demolition by 

deconstruction. 

LARGE TREE REMOVAL 

Trees, other than fruit trees, with a basal area greater 24 sq in are to be removed from all demolition 

sites. Stumps of all trees removed are to be ground and large roots removed.· 

PRESSURE TREATED BOLLARDS PROHIBITED 

The use of pressure treated bollards shall be prohibited within the District. 

COMMUNITY PARKING LOTS 

SMALL COMMUNITY PARKING LOTS 

Within the District; small community parking lots, as few as 6 parking spaces, shall be permitted to 

relieve on street parking problem areas and to facilitate snow removal. The assessment district for such 

lots may include adjacent and nearby residential properties. Such parking lots may be combined with 

other community uses such as the "green corridors and parks" or community gardens. 

FUNDI.NG SOURCES 

IMPLEMENTATION MECHANISMS 

CHDO AS PROJECT MANAGER – NeighborWorks of Rochester subject to review and edit by Eric & 

Kim 

NeighborWorks® Rochester is uniquely qualified to function as the lead agency in this project.  As a 

community building and reinvestment agency, NeighborWorks® Rochester can develop, fund and 
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service unique financing arrangements, as well as leverage funding for the partnerships they have with 

bank.  

As a CDFI, NeighborWorks Rochester has access to funds for the rehabilitation of properties within the 

area. NeighborWorks® Rochester also has a demonstrated ability to create partnerships and 

collaborations with a wide range of institutions and organizations including government, universities, 

financial institutions, neighborhood groups and other non-profits, as well as businesses. 

 

The existing NeighborWorks® America certified homeowner educating program that NeighborWorks® 

Rochester offers can assist displaced renters who wish to become homeowners within the study Area. 

NeighborWorks® Rochester has extensive experience in providing and accessing purchase mortgage and 

rehab loans and grants for both home buyers and home owners.  

 

For the do it yourself homesteaders and existing homeowners that require technical assistance in 

planning property repair and rehabilitation, NeighborWorks® Rochester has extensive construction 

management experience from spec writing to project bidding, monitoring and close-out. 

NeighborWorks® Rochester also offer post-purchase education to homeowners that includes 

information on understanding lead/housing hazards, how to select a contractor, making simple home 

repairs and more.  

STAKEHOLDER/INVESTORS 

LAND TRUST OWNERSHIP OF VACANT LAND, GREEN CORRIDORS, AND URBAN 

AGRICULTURE/COMMUNITY GARDEN SITES NOT OWNED BY AN URBAN AGRICULTURE STAKEHOLDER 

A community land trust should own the vacant land, green corridors, and urban agriculture/ community 

garden sites not owned by urban agriculture stakeholders. This corporation should be a membership 

not-for-profit Membership Corporation. Members shall consist of all residents over 18 years of age and 

all property owners and stakeholders within the Study Area. 

DEFINITIONS 

NEIGHBORHOOD COMMUNITY GARDEN 

A garden comprised of not more than 10,000 sf., maintained by neighborhood residents for their own 

gardening purposes. 

 COMMUNITY GARDEN 

A garden comprised of not more than 25,000 sf. maintained by a neighborhood association, a faith 

based group or other organization which maintains the garden for production of food and garden 

products for others. 

URBAN AGRICULTURE GARDEN 

A garden in excess of 25,000 sf. 

COMPOST/WORM GARDEN 

A garden of any size where the objective is to improve soil quality by means of composting and/or worm 

farming. 

SOIL REMEDIATION GARDEN 

A garden or site where significant soil remediation is required. 

NEIGHBORHOOD GARDENER 

Residents engaged in maintaining a neighborhood garden for their own gardening interests and needs. 
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NON SELLING COMMUNITY GARDENER 

A non selling community gardener is an organization that is engaged in maintaining gardens for the 

production of food and other garden products which are donated or otherwise distributed to soup 

kitchens, food pantries or homeless shelters and the poor, which activities meet the criteria of the 

"Good Samaritan Act of 1996". 

SELLING COMMUNITY GARDENER 

A selling community garden is an organization that is engaged in maintaining gardens for the production 

of food and other garden products which are sold to the public directly or through "Farmers Markets". 

URBAN AGRICULTURE GARDENER 

An organization that maintains agricultural production on community property for the furtherance of its 

food production and distribution activities. 

AG/ED INSTITUTION 

An accredited educational institution or one that serves as an extension of such an institution 

conducting agricultural education and/or agricultural experimentation activities. 

SOIL TESTING: 

MAINTENANCE OF RECORDS OF SOIL TESTS 

The City or any other community land owner must maintain a record of any and all soil tests for each 

land parcel over which it has dominion or control. 

TOXICITY TESTS REQUIRED FOR ALL GARDENS 

Each community garden permit application shall be accompanied by a soil test indicating that the soil 

sample from the site sought to be permitted does not exceed specified toxicity limits." 

 

The City shall insure resident access to soil testing for "Neighborhood Community Gardeners" at a 

nominal cost. 

RAISED GARDEN BEDS: 

MANDATED USE 

"Raised beds" should only be mandated where soil testing indicates a soil toxicity problem exists. 

WOODEN CONSTRUCTION 

The use of pressure treated wood shall be prohibited in the construction of raised bed boxes. The use of 

tamarack or larch is recommended. Hardwoods are recommended over pine. 

 

The use of stains or wood preservatives should be prohibited. 

 EARTH BAG CONSTRUCTION 

Fiberglass or burlap bags may be used to build earth retaining walls for raised beds, as long as such bags 

have no printing on them. 

GARDEN PERMITTING: 

NEIGHBORHOOD COMMUNITY GARDEN 

Permitting should be granted to neighborhood residents on an annual basis. 

 

In the absence of any development plans, a Neighborhood Community Garden could be permitted for a 

3 year period if raised beds were being installed. 

COMMUNITY GARDEN· 
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Permitting should be granted to both Non Selling and Selling Community Gardeners on a 3 to 5 year 

basis. 

 

For both Non Selling and Selling Community Gardeners, raised beds should be required on an 

incremental basis during the period of the permit. 

 

Covering existing soil with limestone stone dust and a 2 foot layer of tested topsoil may be done in lieu 

of the installation of raised beds 

URBAN AGRICULTURE GARDEN 

Permitting should be granted to Urban Agricultural Gardeners on a 5 to 10 year basis. 

 

The permitted land should be within an UA&CG Overlay District. 

 

Covering existing soil with limestone stone dust and a 2 foot layer of tested topsoil may be done in lieu 

of the installation of raised beds 

COMPOST/WORM GARDEN 

Any site or portion of a garden may be designated as a compost or worm garden. 

 

A Non Selling or Selling Community Gardener or an Urban Agricultural Gardener may apply for a permit 

for a Compost/Worm Garden. 

 

Collaboration with an Ag/Ed Institution would be recommended. 

SOIL REMEDIATION GARDEN 

Sites that test positive for soil toxicity may be permitted as Soil Remediation Garden. 

 

A Non Selling or Selling Community Gardener or an Urban Agricultural Gardener may apply for a permit 

for a Soil Remediation Garden. 

 

Collaboration with an Ag/Ed Institution and a DEC Environmental Engineering firm would be required 

Maps: 

Base Map 
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Owner Occupant Parcels 
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Appendix ix:  Evolutionary decision-making 

 

During this feasibility study, it became clear that in order for the city to take advantage of the full 

wellbeing potential of urban agriculture it needed a planning and decision-making approach that 

allowed for rapid selection and systemic change (both incremental and evolutionary).    We developed 

and demonstrated Evolutionary Possibilities™104; see the results in Exhibit 20.  In this example, 103 lots 

were evaluated in the Upper Falls target area and preferred usage dispositions made between 

agriculture, residential, or commercial.  This selection was based on four stakeholder assessment 

criteria:  1) Soil Quality, 2) Proximity to features that enhance its function, 3) Economic Impact, and 4) 

Building Condition (i. e., suitability for purpose or candidacy for demolition).  

 

This system frames a real-time decision-making process that can evolve as experience, conditions, and 

stakeholder values change.  It can be applied beyond urban agriculture in a general class of problems, 

(sometimes referred to as ‘wicked’) where system perspective and holistic decision-making are required 

to optimize short- and long-term well-being.  In this respect, it can become a cornerstone of an 

evolutionary comprehensive planning process.   Below are eight capabilities of this system. 

 

1. Incorporate uncertainty and risk 

2. Reduce unintended consequences 

3. Optimize interdependent stakeholder interests 

4. Produce a rationalized ranking of solution options 

5. Create evolvable solutions 

6. Simplify public engagement 

7. Simplify government employee training 

8. Establish comprehensive evolvability planning 

 

 

1. Incorporate uncertainty and risk  

This decision-making process and system is grounded in understanding the uncertainty and risk 

associated with both problems and potential solutions.  Uncertainty is fundamental to all eight of 

the capabilities outlined above, because in a rapidly changing world its inclusion is the most realistic 

and pragmatic approach and relative to wellbeing and future evolvability, it is where the most 

meaningful decision information resides.  Most major public and private decisions involve what 

Horst Rittle 105106 referred to as “Wicked Problems”.  These have no definitive solution and are 

instead part of a recursive learning process; as solutions are implemented they surface new 

problems to be solved.   

 

                                                           
104

 Evolutionary Possibilities
TM

 is a trademark of Sustainable Intelligence, LLC 
105

 Rittel HWJ, Webber MM. 1973.  Dilemas in a General Theory of Planning.  Policy Sciences 4: p. 155-169. 
106

 Rittel, HWJ.  1972.  On the Planning Crisis:  Systems Analysis of the ‘First and Second Generations’.  

BEDRIFTSOKONOMEN NR 8 
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In order to address uncertainty, a system must probabilistically represent estimates of uncertain 

outcomes and impacts.  This is for two reasons: (1) it is by definition the only way that uncertainty 

can be visually and mathematically represented and (2) most real-world decisions impact 

interconnected systems, and it is only through probabilities that interactions and uncertainty of 

resultant outcomes can be known.  This decision system can automatically assign a simplistic normal 

distribution until a better one can be determined.  This process retains most of the benefit until 

experience and effort  provides a better estimate. 

 

Another powerful result of this approach is that it allows participants to temporarily set aside fear, 

while openly exploring and refining uncertainties and risks.  It considers stakeholder values using an 

easy to understand format.  Through this approach, a more peaceful, rational, and comprehensive 

discussion process is facilitated. This process can create more knowledge and understanding than 

one filled with contention and polarity.  With fear bracketed off, stakeholders focus on their 

common interest of reducing uncertainty and risk.  It naturally steers the discussion away from who 

is right or wrong and creates a deeper understanding among stakeholders, as those with opposing 

views are good at highlighting the uncertainty of the other’s solutions.  As both have an interest in 

reducing uncertainty and risk, this results in more meaningful information exchange and identifies 

where altered solutions and  or investments in new knowledge (through research, pilots, etc.) could 

reduce uncertainty and risk and enhance future options.  A decision to pursue this new knowledge is 

also the ultimate expression of the value system. 

 

2. Reduce unintended consequences 

By focusing on uncertainty and risk and the deeper understanding of their causes and the 

probabilities of their occurrence, greater stakeholder and expert experience and knowledge are 

brought forth to improve decision quality.  In addition, this more comprehensive and less 

confrontational process identifies potential unintended consequences of well intentioned actions or 

decisions and how these might be avoided.  This process is even more powerful when combined 

with an influence model that facilitates a shared awareness of the system interconnections. This 

process makes it easier for participants to recognize how actions in one part of the system create 

impacts or consequences in another. 

 

3. Optimize interrelated stakeholder interests  

The primary focus of this tool is on making a decision; however, the largest benefit is the increased 

adaptive-innovation that can result when stakeholders explore uncertainty and risk in a public 

setting.  By addressing this, participants build common interest and work towards a deeper 

understanding of problems and characterization of potential solutions.  Assisted by analytic 

visualizations, stakeholders become aware of their common uncertainty interests.  When 

thoughtfully addressed, this process can result in new information or decisions to seek information 

that reduces risk, which may (1) simultaneously improve options, (2) shift rankings, (3) dictate 

pursuing multiple solution pathways that could be merged or sequenced for better longer-term 

wellbeing, or (4) otherwise result in innovation, which at its heart is a social process.     
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4. Produce a rationalized ranking of solution options 

The system software ranks options based on their ability to meet stakeholder criteria, inclusive of 

uncertainty and risk, and creates an understanding of the influences causing that ranking.  Criteria 

can be weighted unevenly and include incommensurable units of measure (Example:  Return on 

investment and improved wellbeing). The result is presented in an easy to understand graphical 

visualization.  Criterion weights and uncertainty and risk profiles can be interactively changed in 

order to see and experience how a change in an individual criterion’s weighting influences the 

overall ranking of options and increases or decreases the uncertainty of desired outcomes.  By 

clarifying these correlations and their positive or negative reinforcement of each other, the system 

causes a more conscious level of decision-making.  Special analytics views can be created to see, for 

example, how (a) increasing the influence (i.e. weighting) of one criterion constrains the ability to 

meet other criteria or (b) how narrowing the uncertainty or risk of an option’s performance against 

specific criteria may result in changing the overall ranking.  This latter also facilitates understanding 

where solution modifications or increased knowledge (as discussed above) can reduce uncertainty 

and risk, change rankings, and improve overall stakeholder outcomes.  

 

5. Create evolvable solutions 

Through the new field of complex systems biology, the mechanisms of evolution are becoming 

known.  These are relatively intuitive and simple to understand once they have been revealed.  

Examples of these were shown in the food system assessment section discussed earlier.  The 

system’s framework can seamlessly include assessing a solution’s potential to evolve based on its 

inclusion of these biological systems evolvability mechanisms.  This creates a more refined approach 

to the decision-making process with outcomes that evolve and adapt as experience, knowledge, and 

feedback modifies criteria.  This has the advantage of optimizing long term evolution, without 

having to rely on knowing or predicting future constraints or perturbations; because, by definition, 

optimizing evolvability optimizes the future.  

 

6. Simplify public engagement 

The structure of this open decision-making process can shift a portion of the responsibility for the 

quality of some public decisions to the public, while at the same time making effective, timely 

decisions (especially when compared to other approaches).  Public input is needed to help (a) 

identify system influences and interconnections that impact well-being (similar to the processes 

demonstrated in the urban agriculture and RCSD/Rochester Roots studies), (b) propose decision-

criteria and weightings, (c) identify potential solutions, and (d) recognize the potential uncertainties, 

risks, and unintended consequences associated with proposed solutions.  The mathematical 

discipline, transparency, and online availability of the modeling and decision assessment software 

help to efficiently frame and focus this public dialogue, as well as, to create the supporting 

information needed for quality City decisions. The ultimate benefit of public engagement is the 

ability to create a more realistic system perspective; thereby, enabling decisions that move toward 

stable and balanced system dynamics.  This is the ultimate goal in healthy ecosystems, transcending 

and making visible special interest groups that try to force destabilizing imbalances that can hinder 

evolvability. 
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7. Simplify government employee roles and training 

City employee roles and training for better public decision-making are simplified.  This is as a result 

of being both (a) a software supported decision-making process that is easy for the public (and city 

employee) to understand and (b) a transparent and inclusive process that is more holistic and 

democratic. This revised approach is more easily accepted within a public setting.  

 

8. Establish comprehensive evolvability planning 

Once decision-making is implemented as a dynamic real-time process that evolves and adapts as 

experience, knowledge, and results become known, the orientation of comprehensive planning 

evolves as well.  It shifts to creating and maintaining among citizens a shared awareness of the 

whole system and its dynamics. Within this context, it constantly identifies potential constraints to 

evolution.  The planning emphasis then becomes how can the constraints to future evolution be 

removed, constraints such as infrastructure, knowledge, and human and economic capital.  It is 

within this context the new decision-making approach supported by the Evolutionary Possibilities™ 

system can flourish.  It also mimics one of the most surprising and counter intuitive outcomes so far 

of our research into complex biological systems evolvability:  Living system functionality, such as the 

human body, is maintained through a system of constraints, not enabling mechanisms, and it is by 

turning off a specific constraint mechanism at an appropriate time that allows an adaptation to be 

activated.  Evolvability planning creates the capability to know when to remove these constraints.   

 

Absent a Greenbelt; Create a Green Collage 

History cannot be rolled back and the thought to form a new Greenbelt as recently done in Canada may 

not be realistic for cities such as Rochester, NY and its surrounding counties. A creative approach, and 

possibly just as effective, may however be possible by linking together the interests of all parties 

through Sustainability Planning to create a virtual decision process that over time, results in an effective 

equivalent, a “Green Collage”.   

 

Greenbelts consist of three components:  Residences, Industry, and Agriculture and all three of these 

areas are now under a state of major transformation – (a) 20% of the properties in Rochester are vacant, 

and many of those in the surrounding area are changing as well; (b) the physical infrastructure of the 

manufacturing industry has been decimated and is being replaced by a very different knowledge and 

service industry infrastructure, with the exception of the food system, which represents the largest 

single national job market, and (c) agriculture is beginning to favor greater local content, while also 

facing the risk of transitioning from a food-shed into a fuel-shed as corn prices for ethanol production 

push the greatest market return for fuel production rather than food production. 

 

The large transitions in all three of the major greenbelt components offer the opportunity to 

incrementally and pragmatically evolve a multi-county green collage as an equivalent to a greenbelt. 

Much of the mindset to build upon is already started with agriculture and greening initiatives, such as 

Rochester’s Project Green and land preservation activities.  What needs to be added is a dispersed 
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intentional decision structure and framework that collectively results in a productive green collage 

outcome that over time is greater than the sum of the parts.   

 

This can be done by linking similar decision-criteria of UA/CG, food security/access, food shed 

management, land preservation, and other initiatives across counties.  In this way individual 

municipalities can set their own priorities as to what percent of the green collage and food shed they 

want to represent and independently optimize the outcomes relative to their own priorities.  This would 

require the city of Rochester or a foundation to provide the CP infrastructure and training for this new 

planning and operating paradigm.  

 

 

Exhibit 1:  Urban Agriculture Lands Disposition 

 

 

  

Alternatives 

Decision Criteria Outcomes 
(Range or Probability) 

Financial 
Employ-

ment 
Education 

Public 
Safety 

Health Ecosystem 
Sense-of-

Community 

Land Bank for Urban 
Agriculture, 
Community Gardening, 
& Related Commerce 

Min, 
Mean, 
Max 

Min, 
Mean, 
Max 

Min, 
Mean, 
Max 

Min, 
Mean, 
Max 

Min, 
Mean, 
Max 

Min, 
Mean, 
Max 

Min, Mean, 
Max 

Land Bank for Infill 
Housing/ Commercial/ 
Industrial 

Min, 
Mean, 
Max 

Min, 
Mean, 
Max 

Min, 
Mean, 
Max 

Min, 
Mean, 
Max 

Min, 
Mean, 
Max 

Min, 
Mean, 
Max 

Min, Mean, 
Max 

Sale to adjacent 
Residential Owner 
Occupants (current 
process) 

Min, 
Mean, 
Max 

Min, 
Mean, 
Max 

Min, 
Mean, 
Max 

Min, 
Mean, 
Max 

Min, 
Mean, 
Max 

Min, 
Mean, 
Max 

Min, Mean, 
Max 

Sale to Developers 
(current RFP process) 

Min, 
Mean, 
Max 

Min, 
Mean, 
Max 

Min, 
Mean, 
Max 

Min, 
Mean, 
Max 

Min, 
Mean, 
Max 

Min, 
Mean, 
Max 

Min, Mean, 
Max 
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Sustainability Decision-Making Criteria 

 

City Planning Perspectives (Urban Agriculture/Community garden Model perspectives):  Chuck 

Thomas 

1. Financial 

2. Employment 

3. Education 

4. Health 

5. Public Safety 

6. Ecosystem 

7. Sense of Community 

 

Agriculture / Community Garden / Ecological Perspectives:  Liz Henderson 

1. Soil quality 

2. Parcel size 

3. Relationship to other growers 

4. Relationship to potential markets 

5. How polluted is it 

6. Neighborhood influence in terms of contiguous interrelationships and ecological sense 

7. Social considerations in terms of who can make use of it and is training support available.  

 

City Dispositions 

1. Land Bank for Urban Agriculture, Community Gardening & Related Commerce 

2. Land Bank for Infill Housing/Commercial/Industrial 

3. Sale to adjacent Residential Owner Occupants (current process) 

4. Sale to Developers (current RFP process) 

5. Land Continues be City owned / City maintained  

 

Genesee Land Trust Conservation Priorities 

1. The North Coast: A ribbon of critical habitat and scenic countryside near the shore of Lake 

Ontario, a unique and vulnerable landscape and important stopover for migrating birds. 

2. Local Farms and Food: Partnering with towns and farmers to extend the quilt of protected 

thriving farms on some of the highest quality soils in the world. 

3. Connecting to Nature in the City: Linking our urban neighborhoods, and the families who live 

there, to the natural places of the City of Rochester and beyond. 

4. Habitats of Excellence: Preserving the best and uncommon natural habitats in the region to 

secure the environmental integrity of our community. 

5. Habitat Bridges: Creating greenways for wildlife between preserved habitats in our changing 

landscape and climate. 
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Glossary 
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AGRICULTURE GLOSSARY 

Only Rochester area projects are identified with a tag line. 

Aeroponics is the process of growing plants in an air or mist environment without the use of soil or an 

aggregate medium (known as geoponics). The word "aeroponic" is derived from the Greek meanings of 

"aero" (air) and "ponos" (labor). Aeroponic culture differs from both conventional hydroponics and in-

vitro (plant tissue culture) growing. Unlike hydroponics, which uses water as growing medium and 

essential minerals to sustain plant growth, aeroponics is conducted without a growing medium. Because 

water is used in aeroponics to transmit nutrients, it is sometimes considered a type of hydroponics. 

See AeroFarms http://aerofarms.com/why/technology/ 

      

Aquaponics is the symbiotic cultivation of plants and aquatic animals in a recirculating environment. 

Aquatic animal effluent (for example fish waste) accumulates in water as a by-product of keeping them 

in a closed system or tank (for example a recirculating aquaculture system). The effluent-rich water 

becomes high in plant nutrients but this is correspondingly toxic to the aquatic animal. Plants are grown 

in a way that enables them to utilize the nutrient-rich water. The plants take up the nutrients, reducing 

or eliminating the water's toxicity for the aquatic animal. The water, now clean, is returned to the 

aquatic animal environment and the cycle continues. Aquaponic systems do not discharge or exchange 

water. The systems rely on the relationship between the aquatic animals and the plants to maintain the 

environment. Water is only added to replace water loss from absorption by the plants, evaporation into 

the air, or the removal of biomass from the system. Aquaponic systems vary in size from small 

indoor units to large commercial units. They can use fresh or salt water depending on the type 

of aquatic animal and vegetation. 

See Growing Power http://www.growingpower.org/aquaponics.htm 

 

http://en.wikipedia.org/wiki/Plants
http://en.wikipedia.org/wiki/Air
http://en.wikipedia.org/wiki/Mist
http://en.wikipedia.org/wiki/Soil
http://en.wikipedia.org/wiki/Construction_aggregate
http://en.wikipedia.org/wiki/Geoponic
http://en.wikipedia.org/wiki/Greek_language
http://en.wikipedia.org/wiki/Hydroponics
http://en.wikipedia.org/wiki/In-vitro
http://en.wikipedia.org/wiki/In-vitro
http://en.wikipedia.org/wiki/Plant_tissue_culture
http://en.wikipedia.org/wiki/Hydroponics
http://aerofarms.com/why/technology/
http://en.wikipedia.org/wiki/Symbiosis
http://en.wikipedia.org/wiki/Aquatic_animal
http://en.wikipedia.org/wiki/By-product
http://en.wikipedia.org/wiki/Aquaculture
http://www.growingpower.org/aquaponics.htm
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Beneficial Insects are any of a number of species of insects that perform valued services like pollination 

and pest control. The concept of beneficial is subjective and only arises in light of desired outcomes from 

a human perspective. In farming and agriculture, where the goal is to raise selected crops, insects that 

hinder the production process are classified as pests, while insects that assist production are considered 

beneficial. In horticulture and gardening; pest control, habitat integration, and 'natural vitality' 

aesthetics are the desired outcome with beneficial insects. 

Encouraging beneficial insects, by providing suitable living conditions, is a pest control strategy, often 

used in organic farming, organic gardening or Integrated Pest Management. Beneficial’s are dependent 

on detrimental insects as their food source. Companies specializing in biological pest control sell many 

types of beneficial insects, particularly for use in enclosed areas, like greenhouses. Companion planting 

can encourage the natural development of beneficial insect populations by providing them with a 

habitat and a food source.  

   
 

Brix is a term popularized by Carey Reams. When used on plant sap it is primarily a measure of the 

carbohydrate level in plant juices. The instrument used to obtain a brix reading is the refractometer. 

Refractometers come in two basic styles, optical and digital. Both types work great.  

A refractometer measures the amount of bend or refraction in the rays of light as they pass through the 

increased calcium levels, high brix foods also supply more trace minerals such as copper, iron, and 

manganese. Trace minerals function as co-enzymes in the digestive process. Co-enzymes work with 

enzymes as activators of those enzymes. These trace minerals have higher atomic weights. Due to 

greater mineral density and the inclusion of heavier trace minerals high brix foods weigh more per unit 

than lower quality produce. 

http://en.wikipedia.org/wiki/Pollination
http://en.wikipedia.org/wiki/Pest_(animal)
http://en.wikipedia.org/wiki/Organic_farming
http://en.wikipedia.org/wiki/Organic_gardening
http://en.wikipedia.org/wiki/Integrated_Pest_Management
http://en.wikipedia.org/wiki/Biocontrol
http://en.wikipedia.org/wiki/Greenhouse
http://www.highbrixgardens.com/about/carey-reams.html
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This rule clearly shows why it is so important to eat foods with high mineral density. One of the most 

important nutrients that increase with high brix readings is calcium. Calcium levels in produce rise and 

fall proportionately with the brix levels. This has been independently confirmed by Bob Pike in his 

research on tissue testing. Disorders and degenerative diseases resulting from a calcium deficiency could 

fill several books. 

 High Brix Foods Have Greater Carbohydrate Levels 

 High Brix Foods Have Greater Mineral Density 

 High Brix Foods Taste Better 

 High Brix Plants Are Insect and Disease Resistant 

 Animals Instinctively Prefer High Brix Foods 

 

  

 

See High Brix Gardens video: http://www.youtube.com/watch?v=JynkcAAJpFk 

Real Food Campaign: http://realfoodcampaign.org/ 

http://www.naturalcheck.com/brix_nutrient_testing.php 

Cold Frame In agriculture and gardening, a cold frame is a transparent-roofed enclosure, built low to the 

ground, used to protect plants from cold weather. The transparent top admits sunlight and prevents 

heat escape via convection that would otherwise occur, particularly at night. Essentially, a cold frame 

functions as a miniature greenhouse season extension device. 

 

Cold frames are found in home gardens and in vegetable farming. They create microclimates that 

provide several degrees of air and soil temperature insulation, and shelter from wind. In cold-winter 

regions, these characteristics allow plants to be started earlier in the spring, and to survive longer into 

the fall and winter. They are most often used for growing seedlings that are later transplanted into open 

ground, and can also be a permanent home to cold-hardy vegetables grown for autumn and winter 

harvest. 

 

Cold frame construction is a common home or farm building project, although kits and commercial 

systems are available. A traditional plan makes use of old glass windows: a wooden frame is built a foot 

or two high, and the window placed on top. The roof is often sloped towards the winter sun to capture 

http://www.pikeagri.com/
http://www.youtube.com/watch?v=JynkcAAJpFk
http://realfoodcampaign.org/
http://www.naturalcheck.com/brix_nutrient_testing.php
http://en.wikipedia.org/wiki/Agriculture
http://en.wikipedia.org/wiki/Gardening
http://en.wikipedia.org/wiki/Transparency_(optics)
http://en.wikipedia.org/wiki/Plant
http://en.wikipedia.org/wiki/Weather
http://en.wikipedia.org/wiki/Sunlight
http://en.wikipedia.org/wiki/Convection
http://en.wikipedia.org/wiki/Season_extension
http://en.wikipedia.org/wiki/Tool
http://en.wikipedia.org/wiki/Home_gardens
http://en.wikipedia.org/wiki/Vegetable
http://en.wikipedia.org/wiki/Microclimate
http://en.wikipedia.org/wiki/Degree_(temperature)
http://en.wikipedia.org/wiki/Soil
http://en.wikipedia.org/wiki/Thermal_insulation
http://en.wikipedia.org/wiki/Wind
http://en.wikipedia.org/wiki/Autumn
http://en.wikipedia.org/wiki/Seedling
http://en.wikipedia.org/wiki/Transplanting
http://en.wikipedia.org/wiki/Hardy
http://en.wikipedia.org/wiki/Harvest
http://en.wikipedia.org/wiki/Farm
http://en.wikipedia.org/w/index.php?title=Foot_or_(unit_of_length)&action=edit&redlink=1
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more light, to improve runoff of water, and hinged for easy access. Clear plastic, rigid or sheeting, can be 

used in place of glass. An electric heating cable, available for this purpose, can be placed in the soil to 

provide additional heat. 

 

One of the advantages of using a cold frame is that you can raise a huge variety of crops from seed 

through to maturity within the frame - so it's possible to have vegetable crops ahead of their normal 

season. Some crops suitable for growing in a cold frame include carrots, lettuces, parsley, salad onions, 

spinach, radishes and turnips etc. One vegetable crop can occupy the whole of a cold frame or you can 

grow a combination of crops so that they mature in rotation - so you'll get a wide range of different 

vegetables throughout the year from one cold frame. 

 

Cold frames are also used to transition plants from a greenhouse to the outdoors. It allows plants to 

acclimate or “harden-off” before being planted in the ground. 

 

    
 

 

Community Food Security (CFS) refers to a condition in which all community residents obtain a safe, 

culturally acceptable, nutritionally adequate diet through a sustainable food system that maximizes 

community. CFS exists when all people, at all times, have physical and economic access to sufficient, 

safe and nutritious food to meet their dietary needs and food preferences for an active and healthy life. 

Food security for a household means access by all members at all times to enough food for an active, 

healthy life. Food security includes at a minimum (1) the ready availability of nutritionally adequate and 

safe foods, and (2) an assured ability to acquire acceptable foods in socially acceptable ways (that is, 

without resorting to emergency food supplies, scavenging, stealing, or other coping strategies).  

 

The stages of food insecurity range from food secure situations to full-scale famine. "Famine and hunger 

are both rooted in food insecurity. Food insecurity can be categorized as either chronic or transitory. 

Chronic food insecurity translates into a high degree of vulnerability to famine and hunger; ensuring 

food security presupposes elimination of that vulnerability. Chronic hunger is not famine. It is similar to 

undernourishment and is related to poverty, existing mainly in poor countries.”  

 

See Community Food Security Coalition www.foodsecurity.org 

 

http://en.wikipedia.org/wiki/Hinge
http://en.wikipedia.org/w/index.php?title=Heating_cable&action=edit&redlink=1
http://en.wikipedia.org/wiki/Famine_scales
http://en.wikipedia.org/wiki/Famine
http://www.foodsecurity.org/
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Community Garden / Allotment Garden is a single piece of land gardened collectively by a group of 

people. Community gardens provide fresh produce and plants as well as satisfying labor, neighborhood 

improvement, sense of community, and connection to the environment. They are publicly functioning in 

terms of ownership, access, and management, as well as typically owned in trust by local governments 

or not for profit associations. 

 

See American Community Garden Association www.communitygarden.org 

Brighton Community Garden http://www.brightonfarmersmarket.org/bcg/ 

 

   
 

 

  

   

 

  

Brighton Community Garden 

http://www.communitygarden.org/
http://www.brightonfarmersmarket.org/bcg/
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Community Supported Agriculture (CSA) is a socio-economic model of agriculture and food distribution. 

A CSA consists of a community of individuals who pledge support to a farm operation where the growers 

and consumers share the risks and benefits of food production. CSAs usually consist of a system of 

weekly delivery or pick-up of vegetables and fruit in a vegetable box scheme, sometimes including dairy. 

products, breads, and meat. 

   

 

Local Examples: 

Genesee Valley Organic Community Supported Agriculture www.gvocsa.com 

The Good Food Collective http://thegoodfoodcollective.com/ 

Mud Creek Farm http://www.mudcreekfarm.com/ 

 

Companion Planting is the planting of different crops in close physical proximity on the theory that they 

assist each other in nutrient uptake, pest control, pollination, and other factors necessary to increasing 

crop productivity. Companion planting is used by farmers and gardeners in both industrialized and 

developing countries for many reasons. Many of the modern principles of companion planting were 

present many centuries ago in the cottage garden. For farmers utilizing an integrated pest management 

system, increased yield and/or reduction of pesticides is the goal. For gardeners, the combinations of 

plants also make for a more varied, attractive vegetable garden. It can also be used to mitigate the 

decline of biodiversity. Companion planting is considered to be a form of polyculture. 

© Rochester Roots, Inc. 

    
 

Good Food Collective Mud Creek Farm Peacework Organic Farm 
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http://en.wikipedia.org/wiki/Vegetable_box_scheme
http://www.gvocsa.com/
http://thegoodfoodcollective.com/
http://www.mudcreekfarm.com/
http://en.wikipedia.org/wiki/Pest_control
http://en.wikipedia.org/wiki/Pollination
http://en.wikipedia.org/wiki/Crop_productivity
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http://en.wikipedia.org/wiki/Integrated_pest_management
http://en.wikipedia.org/wiki/Pesticides
http://en.wikipedia.org/wiki/Polyculture
http://www.facebook.com/photo.php?pid=308089&id=113451188680501
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Cover Crop / Green Manure are fundamental, sustainable tools used to manage soil fertility, soil quality, 

water, weeds (unwanted plants that limit crop production potential), pests (unwanted animals, usually 

insects, that limit crop production potential), diseases, and diversity and wildlife, in agroecosystems (Lu 

et al. 2000). Cover crops improve the sustainability of agroecosystem.  

 

Green Manures usually perform multiple functions that include soil improvement and soil protection: 

 

 Leguminous green manures such as clover and vetch contain nitrogen-fixing symbiotic bacteria 

in root nodules that fix atmospheric nitrogen in a form that plants can use.  

 Green manures increase the percentage of organic matter (biomass) in the soil, thereby 

improving water retention, aeration, and other soil characteristics.  

 The root systems of some varieties of green manure grow deep in the soil and bring up nutrient 

resources unavailable to shallower-rooted crops.  

 Common cover crop functions of weed suppression and prevention of soil erosion and 

compaction are often also taken into account when selecting and using green manures.  

 Some green manure crops, when allowed to flower, provide forage for pollinating insects. 

 Historically, the practice of green manuring can be traced back to the fallow cycle of crop 

rotation, which was used to allow soils to recover. 

 

Local source of cover crop: 

Lakeview Organic Grain, Penn Yan, NY www.lakevieworganicgrain.com 

 

     
 

Crop Rotation is the practice of growing a series of dissimilar types of crops in the same area in 

sequential seasons for various benefits such as to avoid the buildup of pathogens and pests that often 

occurs when one species is continuously cropped. Crop rotation also seeks to balance the fertility 

demands of various crops to avoid excessive depletion of soil nutrients. A traditional component of crop 

rotation is the replenishment of nitrogen through the use of green manure in sequence with cereals 

and other crops. It is one component of polyculture. Crop rotation can also improve soil structure and 

fertility by alternating deep-rooted and shallow-rooted plants. 

 

http://en.wikipedia.org/wiki/Fertility_(soil)
http://en.wikipedia.org/wiki/Weed
http://en.wikipedia.org/wiki/Pest_(organism)
http://en.wikipedia.org/wiki/Agroecology
http://www.lakevieworganicgrain.com/
http://en.wikipedia.org/wiki/Crop_(agriculture)
http://en.wikipedia.org/wiki/Pathogens
http://en.wikipedia.org/wiki/Nitrogen
http://en.wikipedia.org/wiki/Green_manure
http://en.wikipedia.org/wiki/Polyculture
http://en.wikipedia.org/wiki/Soil_structure
http://en.wikipedia.org/wiki/Fertility_(soil)
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Two year crop rotation plan for Clara Barton School #2, Rochester, NY 

Culturally Appropriate Diets  is a diet that takes into account cultural practices, religious beliefs, values, 

traditions, tastes and preferences, traditional food sources, nutrition, and currently available resources.  

 

   
 

Deconstruction  Home and building materials can be repurposed from remodeling projects and pre-

demolition salvage and then used in urban gardens. Lumber can become raised beds, compost bins, and 

arbors; windows reused for cold frames; bricks and stone for pathways.  
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Roadside Farm Stands The purpose of a roadside stand is to allow farmers, who are actively farming, 

low cost entrance into direct marketing their farm products. It is characterized as a direct marketing 

operation without a permanent structure and only offering outdoor shopping.  Such an operation is 

seasonal in nature and features on-farm produced as well as locally produced agricultural products, 

enhanced agricultural products and handmade crafts.  Permitted activities include: the marketing of 

agricultural products, products that are agriculture-related, including specialty foods, gift items, mass 

produced items that reflect the history and culture of agriculture and rural America; crafts; pick-your-

own fruits, vegetables and nuts; and even community supported agriculture (CSA). 

 

   
 

Farmers Markets sometimes called greenmarkets and green grocers, are markets, usually held 

outdoors, in public spaces, where farmers can sell produce to the public. Whereas these 

markets were commonplace before the Industrial age, they were often replaced in modernized 

cities with grocery stores that sell food that is usually pre-packaged and shipped from long 

distances. With the start of the modern environmental movement in the 1970s farmer's 

markets, even in inner-city environments became economically sustainable with renewed 

interest in locally-grown, chemical-free, and organic produce. Markets can range from a few 

stalls to many city blocks. In some cultures, live animals, imported delicacies unavailable locally, 

and personal goods are also sold. 

NY State Department of Agriculture and Markets: www.agmkt.state.ny.us/ 
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Fast Food Trucks A food truck, mobile kitchen, mobile canteen, or catering truck is a mobile 

venue that sells food. Some, including ice cream trucks, sell mostly frozen or prepackaged food; 

others are more like restaurants-on-wheels. Some may cater to specific meals, such as the 

breakfast truck, lunch truck or lunch wagon, and snack truck or break truck. 

Food trucks cater events (carnivals, construction sites, sporting events, etc.) where potential 

customers gather, and places of regular work or study (college campuses, office complexes, 

industrial parks, festivals, movie sets, etc.) where potential customers require regular meals or 

snacks.  

 

 

 

Public Markets are markets, in public spaces, where independent merchants can sell their 

products to the public. Typical products sold at public markets include fresh produce and baked 

goods, locally raised meats and dairy products, and various other food items and handcrafted 

goods. Public markets often emphasize foods, clothing, and artisanal products reflective of the 

ethnicities in their respective regions. They can also serve as popular venues for public events 

and busking. Public markets are distinct from farmers' markets in that they often feature 

imported goods. 

 

   

 
Rochester Public Market 

Concept Illustration © Rochester Roots 
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Farm Since 1850, when minimum criteria defining a farm for census purposes were first established, the 

farm definition has changed nine times as the Nation has grown. A farm is currently defined, for 

statistical purposes, as any place from which $1,000 or more of agricultural products (crops and 

livestock) were sold or normally would have been sold during the year under consideration. This 

definition has been in place since August 1975—by joint agreement among USDA, the Office of 

Management and Budget, and the Bureau of the Census.  
 

Small Farm In the past, ERS frequently used $50,000 in agricultural sales as the delineation between 

large and small farms. "Noncommercial" or small farms had sales less than $50,000, while "commercial" 

or large farms had sales of $50,000 or more. 
 

To some extent, the cutoff between small and large farms is arbitrary, and cutoffs other than $50,000 

are also used. The National Commission on Small Farms, for example, used a much higher cutoff in its 

definition of small farms: farms with sales less than $250,000. The Commission wanted to include more 

farm families of relatively modest means who may need to improve their net farm incomes. ERS has 

created a farm typology, with eight groups that incorporate the Commission's $250,000 cutoff. 

 

Nevertheless, most farm businesses are small businesses. The Small Business Administration (SBA) 

generally classifies farms as small if they have sales less than $500,000. By SBA standards, about 97 

percent of U.S. family farms are small. (The SBA uses higher cutoffs for nonfarm businesses. Cutoffs 

range upwards from $3 or $5 million, for businesses where cutoffs are defined in dollar terms. They 

begin at 500 employees for businesses where cutoffs are defined in terms of employment).  
 

Ref.: http://www.ers.usda.gov/Briefing/FarmStructure/glossary.htm 

NYS Department of Agriculture and Markets http://www.agmkt.state.ny.us/ 

Northeast Organic Farming Association of NY: https://www.nofany.org/ 

 

        
 

http://www.ers.usda.gov/Briefing/FarmStructure/glossary.htm#typology
http://www.ers.usda.gov/Briefing/FarmStructure/glossary.htm
http://www.agmkt.state.ny.us/
https://www.nofany.org/
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GAP: What are Good Agricultural Practices?  A multiplicity of Good Agricultural Practices (GAP) 

codes, standards, and regulations have been developed in recent years by the food industry and 

producers organizations but also governments and NGOs, aiming to codify agricultural practices at 

farm level for a range of commodities. Their purpose varies from fulfillment of trade and government 

regulatory requirements (in particular with regard to food safety and quality), to more specific 

requirements of specialty or niche markets. The objective of these GAP codes, standards and 

regulations include, to a varying degree:  

 

 ensuring safety and quality of produce in the food chain  

 capturing new market advantages by modifying supply chain governance  

 improving natural resources use, workers health and working conditions, and/or  

 creating new market opportunities for farmers and exporters in developing countries.  

 

Food and Agriculture Organization of the United Nations, FAO GAP Principals 

http://www.fao.org/prods/GAP/home/principles_en.htm 

 

   

 

GMOs and Plant Breeding: “Genetically modified organisms (GMOs) are plants that are genetically 

modified by means that are not possible under natural conditions. Such methods include cell fusion and 

recombinant DNA technology (including gene deletion, gene doubling, introducing a foreign gene, and 

changing the positions of genes). Plant genetics are modified for a variety of reasons. GMOs are created 

to be resistant to disease, to be resistant to herbicides, to be resistant to insects, to increase nutrients, 

etc.  Golden rice is a variety of rice that has been genetically engineered to contain higher amounts of 

http://www.fao.org/prods/GAP/home/principles_en.htm
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Vitamin A (beta-carotene) than white rice. So the way in which the plant is genetically modified rather 

than the fact of being genetically modified affects the nutritive content.  

 

The genetics of plants have also been affected by natural means by selective breeding techniques. 

Farmers and gardeners have done this for thousands of years to make crops more edible, to increase 

yields and more recently to enhance appearance.”  

  

Ref: Katie Winkleblack, Alternative Farming Systems Information Center, USDA National Agricultural 

Library, katie.winkleblack@ars.usda.gov 

 

   
 

Greenhouse is a structure with a glass or plastic roof and frequently glass or plastic walls; it heats up 

because incoming solar radiation from the sun warms plants, soil, and other things inside the building 

faster than heat can escape the structure. Air warmed by the heat from hot interior surfaces is retained 

in the building by the roof and wall. These structures range in size from small sheds to very large 

buildings. Greenhouses can be divided into glass greenhouses and plastic greenhouses. Plastics mostly 

used are PE film and multiwall sheet in PC or PMMA. Commercial glass greenhouses are often high tech 

production facilities for vegetables or flowers. The glass greenhouses are filled with equipment like 

screening installations, heating, cooling, and lighting and may be automatically controlled by a 

computer.  Hoophouse is a greenhouse with a plastic roof wrapped over flexible piping. A US 

Department of Agriculture program is helping farmers install hoop houses. The program was announced 

at the US White House garden in December, 2009.  

 

  
  

SWAN Grow Green Greenhouse Rochester Roots Greenhouse at Franklin HS 

mailto:katie.winkleblack@ars.usda.gov
http://en.wikipedia.org/wiki/Polyethylene
http://en.wikipedia.org/wiki/Polycarbonates
http://en.wikipedia.org/wiki/Acrylic_glass
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Heirloom Vegetable is a cultivar that was commonly grown during earlier periods in human history, but 

which is not often used in modern large-scale agriculture. Many heirloom vegetables have kept their 

traits through open pollination, while fruit varieties such as apples have been propagated over the 

centuries through grafts and cuttings. The trend of growing heirloom plants in gardens has been 

growing in popularity in the United States and Europe over the last decade.  

 

 The genetic diversity of the world's food crops is eroding at an unprecedented and accelerating 

rate. The vegetables and fruits currently being lost are the result of thousands of years of 

adaptation and selection in diverse ecological niches around the world. Each variety is 

genetically unique and has developed resistance to the diseases and pests with which it evolved.  

 Heirloom seeds can be traced back at least a century. Many people preserve special plants and 

pass them down from one generation to the next along with the stories and histories 

surrounding these heirlooms. 

 Because they aren't hybridized, they reproduce through a natural, or open, pollination process. 

The seeds are "true" in that they exactly duplicate their parent plants.  

 They can only be obtained from another gardener or seed exchange with the unwritten promise 

to propagate the seeds season after season. 

 

   

 

     Rochester Roots 

Hydroponics (from the Greek words hydro water and ponos labor) is a method of growing plants using 

mineral nutrient solutions, in water, without soil. Terrestrial plants may be grown with their roots in the 

mineral nutrient solution only or in an inert medium, such as perlite, gravel, or mineral wool. 

Researchers discovered in the 19th century that plants absorb essential mineral nutrients as inorganic 

ions in water. In natural conditions, soil acts as a mineral nutrient reservoir but the soil itself is not 

essential to plant growth. When the mineral nutrients in the soil dissolve in water, plant roots are able 

to absorb them. When the required mineral nutrients are introduced into a plant's water supply 

artificially, soil is no longer required for the plant to thrive. Almost any terrestrial plant will grow with 

hydroponics. Hydroponics is also a standard technique in biology research and teaching.  

 

“A plant grown in soil obtains nutrients and water from the soil, when available. With hydroponics, 

plants receive nutrients from fertilizer formulated for hydroponic systems containing 13 elements 

http://en.wikipedia.org/wiki/Cultivar
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necessary for plant growth. While hydroponics does control some of the variable factors in vegetable 

production, variables such as sun, heat, harvesting time, and variety still apply. I was unable to find 

research on whether or not hydroponics itself affects nutrient density in the vegetables. (There is 

research that shows that hydroponic plants do not produce viable seed.)”   

 

Ref: Katie Winkleblack, Alternative Farming Systems Information Center, USDA National Agricultural 

Library, katie.winkleblack@ars.usda.gov 

 

Note: Organic Farmer, Elizabeth Henderson said: “It is not true that plants do not need soil. Tests of 

plants that have been grown using hydroponic methods show that they are missing some nutrients 

causing them to breed back poorly, that is, they do not produce viable seed.  While humans know a lot 

about plant nutrition, soil is much more complex than our understanding.” 

 

     
 

Integrated Pest Management (IPM) is an agricultural pest control strategy that utilizes a variety of 

complementary strategies including cultural management (growing practices), life cycle analysis, and 

chemical management, among others. These methods are performed in three stages: prevention, 

observation, and intervention. It is an ecological approach with a main goal of significantly reducing or 

eliminating the use of pesticides while at the same time managing pest populations at an acceptable 

level. 

 

Integrated Pest Management (IPM) Principals: http://www.epa.gov/opp00001/factsheets/ipm.htm 

Cornell IPM guides. http://ipmguidelines.org/ 
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Leaf Mold Leaf mold is an excellent, free soil amendment. It is easy to make, simple to use, and has a 

huge impact on soil health.  Leaf mold is the result of letting leaves sit and decompose over time. It is 

dark brown to black, has a pleasant earthy aroma and a crumbly texture, much like compost. Rake your 

fresh fall leaves into a large pile or place in a compost bin. The leaves will begin to mold over the winter 

and spring. Turn the pile once a month or so until the leaves are fully decomposed. Use as an organic 

matter in your gardens or apply as a mulch. 

 

   
 

Permaculture is an approach to designing human settlements and agricultural systems that are modeled 

on the relationships found in natural ecologies. 

 

Permaculture is sustainable land use design. This is based on ecological and biological principles, often 

using patterns that occur in nature to maximize effect and minimize work. Permaculture aims to create 

stable, productive systems that provide for human needs, harmoniously integrating the land with its 

inhabitants. The ecological processes of plants, animals, their nutrient cycles, climatic factors and 

weather cycles are all part of the picture. Inhabitants’ needs are provided for using proven technologies 

for food, energy, shelter and infrastructure. Elements in a system are viewed in relationship to other 

elements, where the outputs of one element become the inputs of another. Within a Permaculture 

"wastes" become resources, productivity and yields increase, and environments are restored. 

Permaculture principles can be applied to any environment, at any scale from dense urban settlements 

to individual homes, from farms to entire regions. 

 

Greening the Desert video: http://www.youtube.com/watch?v=sohI6vnWZmk 

Toxins in Compost Geoff Lawton Permaculture: 

http://www.youtube.com/watch?v=i_aa0kpKsRQ&feature=related 
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Rooftop Garden is any garden on the roof of a building. Besides the decorative benefit, roof plantings 

may provide food, temperature control, hydrological benefits, architectural enhancement, habitats or 

corridors for wildlife, and recreational opportunities. A roof garden is actually very different from a 

green roof, although the two terms are often and incorrectly used interchangeably. A roof garden is an 

area that is generally used for recreation, entertaining, and as an additional outdoor living space for the 

building's residents. It may include planters, plants, dining and lounging furniture, outdoor structures 

such as pergolas and sheds, and automated irrigation and lighting systems. A roof garden reestablishes 

the relationship between man and nature that can be lost in urban environments. The planters on a roof 

garden can generally range anywhere from 6 in up to 3 feet in depth, depending on the weight-bearing 

capacity of the roof, and would be placed more for aesthetic purposes. These planters can hold a range 

of ornamental plants, anything from trees, shrubs, vines, or an assortment of flowers. Since the planters 

on a roof garden are placed in random fashion, it would much less likely to provide the environmental  

and energy benefits of a green roof. 

 

 

A green roof is usually constructed to cover a large area in the most economical and efficient means 

possible with an emphasis towards improving the insulation or improving the overall energy efficiency of 

cooling and heating costs within a building. 

 

The panels that comprise a green roof are generally no more than a few inches up to a foot in depth, 

since weight is an important factor when covering an entire roof surface. The plants that go into a green 

roof are usually sedum or other shallow-rooted plants that will tolerate the hot, dry, windy conditions 

that prevail on most rooftop gardens. With a green roof, "the plants layer can shield off as much as 87% 

of solar radiation while a bare roof receives 100% direct exposure". 

 

Carlisle-Syntec: http://www.carlisle-syntec.com/index.cfm?act=green_roofgarden 
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Row Cover is any material used as a protective covering to shield plants, usually vegetables, primarily 

from the undesirable effects of cold and wind, and also from insect damage. Commercially available row 

cover is usually a lightweight synthetic, such as clear plastic (polyethylene) or spun bonded polyester. It 

is placed directly above rows of crops on a supporting framework—often, on wire hoops to form a low 

tunnel—and usually left in place for several weeks until crops are well-established. A protective tunnel 

formed with row cover is sometimes called a cloche. More often, a cloche, or bell jar, refers to a 

covering made of glass or plastic, placed over individual plants to provide similar protection as row 

cover.  Floating Row Cover is extremely lightweight row cover fabric that can be placed directly over 

plants, without need for a supporting framework, instead being simply anchored to the ground against 

wind. Another form of light weight row cover is made from High Density Polyethylene (HDPE) and is a 

knitted fabric. It is strong and the manufacturer claims a life of 8 years. It is designed with a low shading 

effect (16%) and allows natural air flow and rain and water penetration. It also protects from light frosts, 

strong winds and hail. It is used on low tunnels. It comes in a variety of widths and lengths. 

 

   
 

Rain Barrels are a water tank which is used to collect and store rain water runoff, typically from rooftops 

via rain gutters. Rain barrels are installed to make use of rain water for later use, reduce water use for 

economic or environmental reasons, and aid self-sufficiency. Stored water may be used for watering 

gardens and agriculture when other water supplies are unavailable, expensive, or of poor quality. Users 

must take adequate care that the water is not contaminated. In ground rainwater tanks can also be used 

for retention of storm water for release at a later time. Rain barrels are often used to store water during 

the rainy season for use during dryer periods. 
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http://www.h2ohero.org/landing/downloads/Rain%20Barrels%20Parts%20&%20Const.pdf 

Raised Bed gardening is a form of gardening in which the soil is formed in 3–4 foot wide beds, which 

can be of any length or shape. The soil is raised above the surrounding soil (6 inches to waist high), often 

enclosed by a frame generally made of wood, rock, plastic, or concrete blocks, and enriched with 

compost. Raised beds produce a variety of benefits: they reduce the need to use poor native soil and 

they can reduce weeds if designed properly; waist high raised beds enable the elderly to grow 

vegetables without having to bend over to tend them. Since the gardener does not walk on the raised 

beds, the soil is not compacted.  

 

   
 

School Gardens & Garden-based Learning (GBL) encompasses programs, activities and projects in which 

the school garden is the foundation for integrated learning, in and across disciplines, through active, 

engaging real-world experiences that have personal meaning for children, youth, adults and 

communities. 

 

Garden-based learning is essentially an instructional strategy that utilizes the garden as a teaching tool. 

The practice of garden-based learning is a growing global phenomenon. In some settings it is the 

educational curriculum and in others it supports or enriches the curriculum. Nevertheless, garden-based 

learning has been viewed as contributing to all aspects of basic education, including academic skills, 

personal development, social development, moral development, vocational and/or subsistence skills, 

and life skills. 

 

 

Monroe County 

http://www.h2ohero.org/landing/downloads/Rain%20Barrels%20Parts%20&%20Const.pdf
http://en.wikipedia.org/wiki/Gardening
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Benefits of garden-based learning among children and youth 

Landscape designers, teachers, and others consider children’s gardens to be one of the most notable 

positive trends in the nation today. These environments can foster science literacy and social skills, 

while enhancing an awareness of the link between plants in the landscape and our clothing, food, 

shelter, and wellbeing. Gardening projects provide children and youth with the carefree exploration of 

the natural world that occurs rarely in today's era of indoor living; it can also give young people the 

chance to develop a wide range of academic and social skills. Noted benefits of garden-based learning 

programs among youth include increased nutrition awareness, environmental awareness, higher 

learning achievements, and increased life skills. 

 

Cornell Garden-Based Learning: http://blogs.cornell.edu/garden/ 

Rochester Roots, Inc.: www.rochesterroots.org 

 

   

 

   

 

Urban Agriculture is the practice of cultivating, processing and distributing food in, or around (peri-

urban), a village, town or city. Urban agriculture in addition can also involve animal husbandry, 

aquaculture, agro-forestry and horticulture. These activities also occur in peri-urban areas as well. Urban 

farming is generally practiced for income-earning or food-producing activities though in some 

communities the main impetus is recreation and relaxation. Urban agriculture contributes to food 

security and food safety in two ways: first, it increases the amount of food available to people living in 

  Roots Clara Barton School Urban Farm Harley School Garden 

                 Rochester Roots                                        Rochester Roots 
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cities, and, second, it allows fresh vegetables and fruits and protein products to be made available to 

urban consumers. Because urban agriculture promotes energy-saving local food production, urban and 

peri-urban agriculture are generally seen as sustainable practices. 

 

The recognition of environmental degradation within cities through the relocation of resources to serve 

urban populations has inspired the implementation of different schemes of urban agriculture across the 

developed and developing world. From historic models such as Machu Picchu to designs for new 

productive urban farms, the idea of locating agriculture in the city takes on many characteristics. 

 

American Planning Association: Urban Agriculture (PAS 563) Growing Healthy, Sustainable Places 

http://planning.org/apastore/search/Default.aspx?p=4146 

 

   
 

Urban chickens are chickens which are kept in a city. The chickens are commonly kept in small numbers 

as pets and to provide eggs and meat primarily for consumption by the keeper's household. 

 

   
 

Vermicomposting is the product of composting utilizing various species of worms, usually red wigglers, 

to recycle food waste into nutrient-rich food for plants. Red wigglers are recommended by most 

vermiculture experts as they have some of the best appetites and breed very quickly. Vermicast, also 

known as worm castings, worm humus or worm manure, is the end-product of the breakdown of 

organic matter by species of earthworm. Containing water-soluble nutrients, vermicompost is a 

nutrient-rich organic fertilizer and soil conditioner. 

 

http://en.wikipedia.org/wiki/Sustainable
http://en.wikipedia.org/wiki/Machu_Picchu
http://planning.org/apastore/search/Default.aspx?p=4146
http://en.wikipedia.org/wiki/Chicken
http://en.wikipedia.org/wiki/City
http://en.wikipedia.org/wiki/Composting
http://en.wikipedia.org/wiki/Eisenia_foetida
http://en.wikipedia.org/wiki/Worm_cast
http://en.wikipedia.org/wiki/Organic_matter
http://en.wikipedia.org/wiki/Species
http://en.wikipedia.org/wiki/Earthworm
http://en.wikipedia.org/wiki/Organic_fertilizer
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Worms Eat My Garbage: 

http://www.wormwoman.com/acatalog/Wormwoman_catalog_Worms_Eat_My_Garbage_3.html 

http://www.wormpower.net/ 

 

Vertical Gardening is ideal for gardening in the urban city where ground space is limited. Plants such as 

beans, peas, cucumbers, squash, and tomatoes can be grown on upright structures such as bamboo 

fences, wood fences, arbors, trellises and even walls can be used to create practical and functional 

gardening spaces, as well as defining areas, creating boundaries and providing support for plants.  

 

 Vertical gardening can provide privacy and a disguise from unattractive views.  

 They can define areas and creating boundaries while providing support for plants. 

 Vertical gardening provides excellent air circulation for the plants.  

 You can grow more plants with little space.  

 Plants can be within reach for an individual with limitations who is unable to garden in a 

traditional way.  

 

 

     

 

 

 
 
 
 

Spring peas grow at Clara Barton PS 

http://www.wormwoman.com/acatalog/Wormwoman_catalog_Worms_Eat_My_Garbage_3.html
http://www.wormpower.net/
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THE END 


