
 
 
 
 
 
 

 
Comprehensive Green Infrastructure Planning: The Way Forward for 

Ecological and Environmental Justice 
 
 
 
 
 
 

A PROJECT 
SUBMITTED TO THE FACULTY OF THE GRADUATE SCHOOL 

OF THE UNIVERSITY OF MINNESOTA 
BY 

 
 
 
 

Paula Anne Stewart 
 
 
 
 

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS 
FOR THE DEGREE OF 

MASTER OF LIBERAL STUDIES 
 
 
 
 
 

May 2012 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

© Paula Anne Stewart, 2012 



 i

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

For Steve 



 ii

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Man is a blind, witless, low brow, anthropocentric clod 
who inflicts lesions upon the earth.  ~Ian McHarg 

 
 

The cities and mansions that people dream of are those in 
which they finally live.  ~Lewis Mumford 
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CHAPTER 1 

THE CONSERVATIONISTS’ CONUNDRUM 

 

A sign reading “Save a logger–eat an owl” appeared in a window of a shuttered 

business in the town of Forks, Washington, which, in the 1980s called itself the timber 

capital of the world. Forks, like many small towns across Washington, Oregon, and 

Northern California, had a right to claim that title, as it is located in the heart of the 

territory where logging companies, mill owners and their employees had profited for 

generations from harvesting vast swaths of old growth pine, fir, and cedars. That legacy 

came to an end in 1990 when, after pressure from environmentalists and others, the U.S. 

Fish and Wildlife Service (FWS) listed the Northern Spotted Owl as “threatened” under 

the Endangered Species Act (ESA) (Endangered and Threatened Wildlife and Plants, 

1990.) The FWS essentially agreed that the birds’ habitat consisted exclusively of the 

remaining old growth forest of the Pacific Northwest that the logging industry relied on 

for its success. The owls’ declining numbers were a direct result of the removal of those 

trees. Once the bird was listed as threatened, the ESA mandated that the various federal 

agencies involved with managing federal lands and natural resources had to formulate a 

plan to protect the spotted owl, which initially entailed stopping further destruction of the 

forests.   

Loggers and logging companies fought back. The battle heated up between people 

fighting to save their livelihoods and those fighting to save the owls, making news across 

the country. Loggers rallied in protest. “I Like Spotted Owls…Fried!” and “Kill an 

Owl…Save a Logger” bumper stickers and signs appeared all across logging country. 
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Owls were killed and their bodies were strung up on display or sent by mail to 

environmentalists. Loggers felt the government was siding with a few owls at the expense 

of their very existence. Logging industry leaders predicted the loss of hundreds of 

thousands of jobs and devastating consequences for loggers and their families. They 

argued that the government had the science wrong. On the other side of the issue, 

environmentalists predicted far fewer job losses and claimed the industry would log itself 

out in ten years anyway if allowed to continue. They camped in trees slated for cutting. 

They lay down in front of logging trucks and were arrested. They said that saving the 

spotted owl and the last remaining old growth forest was the morally correct thing to do. 

The situation deteriorated into a screaming match between the two sides with no room for 

compromise. A 1990 Time Magazine cover story summed up the situation: “Owl vs. 

Man” (Gup, 1990).  

The case of the spotted owl highlights the seemingly insurmountable challenges 

that environmentalists, conservationists and scientists face when trying to preserve 

endangered species, find solutions to climate change, and mitigate the damage human 

activities have on the health of the planet. A core problem is that too often the discussion, 

or the choice, boils down to nature versus humans, that doing what’s right for the 

environment necessarily comes at a cost to humans. In the past, too often we’ve made the 

choice to benefit humans without much thought or care for the consequences on the 

environment. We have avoided the science, whether by its lack of evidence or our own 

denial, and made ourselves believe that we were not dependent for our own survival on a 

healthy and functioning natural world.  
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Who can blame us? We are just another species trying to get by the best we can in 

a tough world. Who can blame the Congolese poacher for killing bonobo apes in a park 

reserve because he needs to scrape out a living by selling bush meat? Who can blame the 

Tanzanian woman for the 90% deforestation of East Africa when charcoal and timber are 

her only source of cooking fuel? Do we blame the commercial fishing industry for the 

near-extinction of bluefin tuna when a single fish recently sold at auction for $40,000? 

Do we blame the 120 million Americans who, according to a U.S. Census Bureau survey, 

commute over 100 hours per year alone in their private cars? (McKenzie & Rapino, 

2011). We are living with a seemingly unsolvable problem: How do we stop hurting the 

planet when we need to exploit it in order to survive?  

The evidence of human-caused devastating declines of forests and species and the 

dramatic increase in habitat pollution and destruction is clear. The destruction of 

functioning ecosystems and dumping countless tons of carbon into the atmosphere have 

sweeping negative consequences. We humans are finally beginning to understand that 

this anthropocentric behavior comes at a cost to ourselves as well. In the United States, 

urban sprawl and suburbanization that began in earnest after World War II led to the 

simultaneous deterioration of the natural environment and the urban cores. The question 

of how and where to build for people appears to be gaining urgency. The United Nations 

estimates that the world’s population will rise from 7 billion in 2011 to 9.3 billion in 

2050 (United Nations, 2011), and the percentage of people living in urban areas will rise 

from 50.5% in 2010 to 68.7% in 2050 (United Nations, 2010). More people crowded into 

more cities, using up more resources and further destroying the environment, and we’ll 

still be facing that old ‘us versus them’ conundrum. 
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I argue that there is a way to rephrase the problem and find solutions that 

revitalize and develop urban centers while also preserving natural greenspaces. In other 

words, we can meet the needs of increasing populations and protect the environment at 

the same time. Cities will grow, but how they grow is the crucial issue. Those who plan 

for and design places for people to live have a unique opportunity to utilize 

comprehensive green infrastructure planning, which includes  multi-scale, rational 

planning for denser and more ecological cities as well as preserved and restored critical 

natural resources. I believe green infrastructure planning at both the city and regional 

scale can do so much good for both humans and the environment: it mitigates the 

negative effects of urban sprawl and damaged ecosystems; it helps to ensure social and 

environmental justice; and it provides for sustainable agriculture and food security. Green 

infrastructure is a critical piece of the solution to address the mistakes we have made in 

the past while meeting the future needs of humans as well as the environment on which 

we depend.  

I will discuss the history and causes of urban sprawl and suburbanization in 

America and why this land use pattern is harmful. I will then explain green infrastructure, 

its components, and its benefits. Specifically, I will argue that both ecological corridors 

and urban agriculture are critical components of a green infrastructure plan. In order to 

help the reader envision what green infrastructure planning can look like, I include case 

studies of actual and planned regional and urban projects.  

The implementation of such plans will not be easy. How can decision makers be 

compelled to implement green infrastructure planning and development? What about the 

challenges that faced the environmentalists who fought to save the spotted owl and its 
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habitat? The scientific community is well aware that evidence and education alone will 

probably not convince the die-hard deniers. Asking taxpayers to support and leaders to 

allocate scarce resources for bold new planning and investment—sometimes in 

historically underserved neighborhoods in need of revitalization—that will literally 

change the way we live, is admittedly a great challenge. However, green infrastructure 

does not have to be an ‘us vs. them’ solution. The benefits will flow to both those who do 

and those who don’t care about or understand the environmental problems we as a world 

face.  

The right, and moral, and just action to take as we move forward, as I see it, is to 

restore ecological health and functioning to the benefit of species and the people who 

have borne the largest and disproportionate burden of negative effects of urban sprawl 

and suburbanization. It is to make reparations to those who have suffered because of 

human-caused disturbance, destruction, pollution, and depletion. Green infrastructure 

planning in practice must take into account the needs of these historically underserved 

among us, typically poor and minority populations. If not, we will simply repeat the 

unjust mistakes of the past, which marginalized the less powerful. My notion of 

sustainable communities is one that is just, inclusive, and benefits all members. 

Doing the right thing, even when it benefits us, will not be enough to convince 

everyone. However, there is a legal issue called environmental justice that codifies what I 

see as a moral issue into real actions. It forces developers and planners to reverse the 

history of over-taxing poor and underserved communities with the negative effects of 

human activity and progress, such as locating hazardous industries or garbage dumps in 

their neighborhoods. Presidential Executive Order 12,898 (1995) mandating 
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environmental justice in minority and low-income neighborhoods is one such potential 

new tool that planners can use to economically and simultaneously address issues of 

natural habitat reclamation along with neighborhood revitalization. My discussion of how 

to approach the dilemmas we face will include the issue of environmental justice—what 

it is, how green corridor planning promotes environmental justice, and how the federal 

government is working with community groups and state- and local governments to build 

greener, more sustainable cities.  
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CHAPTER 2 

URBAN SPRAWL AND SUBURBANIZATION 

 

The History and Causes of Urban Sprawl in America  

The American landscape is one of sprawling cities and broken natural landscape 

corridors. Suburbanization, or the increasingly outward movement of people, businesses 

and built infrastructure from urban core cities to surrounding areas, began in earnest after 

World War II. This migration occurred during the baby boom of the 1950s as the 

increased population needed to find housing. The resulting vastly sprawling human 

dominated landscape of inner ring suburbs surrounded by second tier suburbs leading to 

even further reaching exurban communities, all linked by miles of highways, was neither 

inevitable nor necessary. Suburbanization was the goal of various government and private 

business interests and initiatives to move the middle class, predominantly white people, 

out of the inner cities and into homogeneous communities that exerted more local control. 

The effects of urban sprawl on core cities and their inhabitants, specifically the poor and 

minorities, and on the natural environment were devastating. 

Cities can grow in several ways as their populations expand. One is for a state 

government to give cities the right to annex surrounding land as it is needed. Another, 

and one that the majority of states opted for around the turn of the twentieth century, was 

to grant certain governmental powers to newly formed municipalities and let them take 

over the role of zoning, land use, and local tax policies. In order to collect large tax 

revenues and preserve property values, local governments had an incentive to lure 

businesses and higher-income families from the inner cities to their suburban 

 



 8

communities. Land in outlying areas was relatively cheap, and suburbs could provide 

businesses with newly built infrastructure and large lot square footage at reasonable 

prices with easy access to existing transportation routes. They also gave businesses tax 

incentives to relocate in their area, incentives that inner cities could not afford, to either 

keep existing businesses or to draw new ones. Targeted businesses are also a good deal 

for suburbs: they pay taxes, but require fewer of the most expensive social services; as 

anchors, they attract more businesses to locate near them; and they encourage a 

workforce to live closer to them. The initial investment made by the municipality 

snowballs, and the community grows.  

Suburbs also encouraged middle and high income residents to relocate. Higher 

income people pay more taxes while low income people pay little or nothing in taxes. 

Moreover, higher income people require fewer publicly funded services, such as public 

transportation, publicly subsidized housing and health care, and social services. 

Municipalities could boast better schools, increased public safety, and a higher standard 

of living, all paid for by a broader, wealthier tax base. At the same time, in order to 

ensure ‘more desirable’ community standards, they could by various means restrict the 

influx of poorer, and in many instances, minority residents. New developments were 

zoned with minimum lot size requirements, encouraging wealthier residents to build more 

expensive single family homes while discouraging multi-family dwelling development. 

Zoning regulations also restricted the number and type of multi-family dwellings of the 

kind where low-income people would live. There were often restrictions within 

developments on house size and type, resulting in homes that only the wealthy could 

afford. Overall, property tax rates were lower than in cities, so those who desired, and 
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could afford, to build large homes on larger plots of land could do it far more cheaply in 

the suburbs than if they purchased or renovated a house in the city. Finally, suburbs 

provided limited or no public transportation that is predominantly used by low-income 

people who couldn’t afford to own a vehicle.  

In addition to the influence local governments were exerting on reshaping the 

American landscape, several federal government policies and programs went to work to 

move industry and wealth out of the urban cores. Federal transportation policy was a key 

factor in moving America away from funding public transportation and to a dependence 

on the automobile. The automobile, oil, and rubber industries purchased and dismantled 

many of the old trolley lines and put public transportation at a great disadvantage to 

private transportation in cars. They used their lobbying power to influence public 

transportation policy, and, in 1934, Congress required states to dedicate tolls to road 

building, further depleting funds for public transit. In 1956, the federal Interstate 

Highway and Defense Act set up the Highway Trust Fund, which designated the vast 

majority of gas taxes for freeway construction. Freeways were built through and around 

major cities, ostensibly to provide escape routes for city dwellers in case of a Cold War 

attack, but resulted in providing easy access for suburban dwellers to commute from their 

homes to their jobs in cities by car.  

Military spending was another powerful architect in dismantling urban wealth and 

encouraging suburban development. Throughout the post-World War II period, military 

spending has accounted for the largest part of the federal government budget. Pentagon 

decisions about where to locate military facilities and where to grant defense contracts 

greatly influenced regional development patterns. In their important work outlining the 
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causes and costs of suburban sprawl, Dreier, Mollenkopk and Swanstrom (2004) stress 

the importance of military spending in where development happened in America. They 

note, “[Defense contracts] are America’s de facto ‘industrial policy,’ a form of 

government planning that has dramatically shaped the location of businesses and jobs” 

(Dreier, et al., 2004, p. 117). 

In mobilizing for World War II, the federal government directed, and paid, private 

industry to produce goods for use in the war. Rather than use the existing and ageing 

industrial infrastructure located in inner cities, companies largely located new plants in 

suburban areas where land was cheap and far away from the influence of the unions. 

Dreier, et al., (2004) go on to say, “Leaders of the nation’s largest industrial corporations 

used government financing to reconstruct the private sector’s capital base along new and 

more desirable lines” (Dreier, et al., 2004, p. 118).  

Federal home ownership policies also resulted in middle class families moving 

out of the inner cities. The Federal Housing Administration, established in 1934, insured 

home mortgages and held considerable power in deciding who would get home loans and 

where those homes were located. “It was official FHA policy to promote racial 

segregation and unofficial policy to promote suburbanization” (Dreier, et al., 2004, p. 121) 

using as a justification that integration caused inharmonious and unstable neighborhoods 

that lowered property values. 

Post WWII Veterans’ Administration home loan policies also favored new 

construction in the suburbs rather than existing homes in the cities. “The home-building 

lobby pressured Congress to make it easier to build in outlying areas. The FHA and the 

VA home loan programs became the major vehicles for expanding housing construction, 
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home ownership and suburbanization” (Dreier, et al., 2004, p. 121). One-third of all 

private homes were financed by the FHA or VA, which favored new construction over 

renovation. The vast majority of loans went to white, middle class families in the suburbs. 

Certain areas of cities were “redlined” as undesirable from the lenders’ perspective. 

Redlining is the practice of denying loans for property located in certain mixed-use and 

high density areas.  Loans on homes that fell within these areas were denied, even to 

whites, regardless of the credit-worthiness of the buyer. Lenders claimed the loans were a 

credit risk and their denial was not discriminatory, but the effect was that poor and 

minority people who largely inhabited redlined areas were denied access to home 

ownership. 

Federal tax policy has also greatly favored home ownership through the home 

mortgage interest and property tax deductions and capital gains exemption on home sales. 

The cumulative tax savings to home owners results in the largest single federal home 

subsidy in the country. Renters receive no such tax breaks from the federal government, 

though they may be eligible for modest tax credits offered by the state in which they 

reside. They acquire no equity in what, for many Americans, is their main financial asset, 

nor realize the stability and security that can come from owning one’s own home.  

As discussed herein, suburbanization was driven by many forces and interests and 

by varying levels of moral and political intent. The reality was that the focus was on 

progress, and progress meant growing outward. Resources seemed endless, cheap, and 

expendable. The American dream could not be denied, and suburbanization undeniably 

provided benefits for those who chose that lifestyle. However, it seems little thought was 

given to the negative consequences of so many highways, so much natural and prime 
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agricultural lands destroyed for subdivisions and strip malls, and so much dilution of tax 

revenues. The effects on inner cities and on the natural world were rather profound. 

The Effects of Suburbanization on Inner Cities and Their Residents  

The result of these various policies is that through the second half of the twentieth 

century, Americans became more and more racially and economically segregated. An 

analysis of census data for neighborhoods in the 100 largest metropolitan areas showed 

the polarization of neighborhood dynamics. “Between 1970 and 2000, lower-income 

families became more likely to live in lower-income neighborhoods, and higher-income 

families in higher income neighborhoods. Only 37 percent of lower-income families lived 

in middle-income neighborhoods in 2000, down from 44 percent in 1970” (Booza, 2006, 

p. 1).  

Place and where a person grows up matters. Local community influences people’s 

lives and plays a strong role in the quality of life and future success. America today is a 

racially and economically stratified society, which greatly affects personal outcomes. 

According to Sampson (1999), “[E]conomic resources and social-structural 

differentiation in general are very much spatial in the United States. Income, education, 

housing stock—the bedrock of physical and human capital—are distributed unevenly 

across geographical space, often in conjunction with ascribed characteristics such as 

racial composition” (Sampson, 1999, p. 247). Overall, poorer neighborhoods offer fewer 

tangible assets and advantages to those who live there. 

When businesses move out of inner cities, tax revenues are lost. They take jobs 

out of reach of urban dwellers who can’t afford to own a car, have no public 

transportation option to get to the job from where they live, and have limited affordable 
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housing options if they wanted to move to where the jobs are. When middle and upper 

income residents move to the suburbs, they also take their tax dollars with them. Urban 

property values decline as the housing stock becomes more available. As revenues drop, 

cities have to make cut-backs in the services they provide, including social services, 

public education, spending on programs and infrastructure, and policing. Poor 

neighborhoods begin to decline and the situation can spiral downward.  

In addition to the eroding away of the tax base, there is an important 

homogenization factor as the socio-economic mixing within neighborhoods disappears. 

In neighborhoods of concentrated poverty, there is a whole set of negative circumstances 

that have dramatic effects on the people who live there. Ellen and Turner (1997) 

reviewed the findings of a wide range of research into how neighborhood affects families 

and children. The authors concluded, “there is ample evidence that residents of poor, 

inner-city neighborhoods are less likely to complete high school and go on to college, 

more likely to be involved in crime (either as victims or as perpetrators), more likely to 

be teenage parents, and less likely to hold decent-paying jobs” (Ellen & Turner, 1997, p. 

842). They argued that the circumstances of an individual’s family plays the greatest role 

in a person’s, especially an adolescent’s, life, however “[v]arious neighborhood 

conditions appear to significantly affect a wide range of individual outcomes, at every 

stage in a person’s life and across social and economic dimensions. High poverty rates, 

the absence of affluent or well-educated neighbors, high unemployment, high rates of 

welfare recipiency, and the absence of two-parent families have all been found to play a 

role in one or more important outcomes for children and families” (Ellen & Turner, p. 

848). 
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Ellen and Turner (1997, p. 836) identified six factors through which 

neighborhood conditions may influence individual outcomes: (1) quality of local services 

(public schools, preschool and child care centers, quality medical care, afterschool 

programs); (2) socialization by adults (positive adult role models, especially working and 

educated adults); (3) peer influences; (4) social networks (social supports and economic 

opportunity via word-of-mouth, social capital and the physical separation from outside 

groups); (5) exposure to crime and violence (outlook on the world as violent, dangerous 

and unjust, can view criminal behavior as ‘normal,’ lead sheltered and isolated lives 

inside homes and away from social fabric of neighborhood); and (6) physical distance 

and isolation (from jobs as opportunities move to suburbs, or access to public 

transportation). As the foregoing research demonstrates, suburbanization and the decline 

of the American city have had some very negative effects. Specifically as it relates to this 

project, the isolation of groups causes some to prosper as they build on capital, resources, 

and incentives, while others are left to make the best with meager resources. In the 

interest of creating more sustainable, rational, and just communities for everyone, 

planning must envision opportunities for all segments of the population to succeed. Green 

infrastructure, as discussed later, has the unique quality of addressing these social and 

environmental justice issues and remediating the effects of segregation and isolation. 

The Effects of Suburbanization on the Natural World 

Suburbanization has also had negative consequences for plant and animal species 

and ecosystem health and functioning. Alberti (2005), in reviewing how ecosystem 

function is affected by urban patterns, concluded that the human-built environment 

fragments natural and indigenous landscapes and ecosystems with devastating results to 
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the natural world. Fragmentation happens when there is a break in the vegetative 

landscape, which occurs with the introduction of human settlement, agriculture, or 

extensive resource extraction. It breaks up a large area of homogeneous habitat and 

leaves it surrounded by non-habitat. It reduces the overall area size of a particular habitat 

type that exists in a landscape and changes its shape. What remains of the original habitat 

is a series of smaller, more isolated ‘patches.’ (Groom, Meffe, & Carroll, 2006, p. 213). 

Within these patches, metapopulations (for example, a population of a particular species 

of turtle) exist, and they rely on migration of individual species among the patches for 

survival. If the patches become isolated, either by distance or lack of corridors, 

metapopulations can become extinct.  

As fragmentation intensifies and the areas between the patches increase, 

biodiversity, or the number and variety of species, declines for a variety of reasons. 

Species are destroyed by original habitat destruction and/or the inability to move to 

nearby habitat. Smaller patches create greater competition for resources, such as food, 

causing numbers to decline. Smaller patches contain fewer species and are susceptible to 

losing more species than a single larger patch of the same total area size. Some species 

will not breed in or relocate to a patch that is insufficiently large. Patches may be cut off 

from other patches by physical barriers, such as roads, making migration impossible. This 

can lead to inbreeding within the metapopulation and eventual extinction.  

In addition to size considerations, certain ‘edge effects’ increase as the larger 

landscape is split up into multiple pieces. Edges of patches have different climatic 

conditions from the interior of a patch, as well as along the gradient between the two, 

including amount of sunlight, temperature, and tree cover. These conditions affect what 
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types of vegetation will grow, the quality and quantity of nesting areas, and the 

abundance of food sources. Species will remain within the core of the patch, while edges 

are suitable habitat for animals and plants that were not indigenous to the original habitat. 

These ‘invasives’ can establish themselves and choke out existing species, either through 

competition for resources or direct predation, further reducing the quantity and quality of 

the patch. 

Human activities related to suburbanization (and many other activities) not only 

break up continuous landscape ecosystems, but also damage the whole biotic system on 

which life depends. Resource exploitation, pollution, land use change, and climate 

change weaken ecosystem resilience. Folke, et al. (2004) define ecosystem resilience as 

“the capacity of a system to absorb disturbance and reorganize while undergoing changes 

so as to retain essentially the same function, structure, identity and feedbacks” (p. 558). 

For example, if a housing developer cuts down a few trees in order to build five houses, 

the natural system will recover from such a disturbance quite easily. Nature is generally 

resilient to even large-scale changes, like a forest fire, and will bounce back. If, however, 

the disturbance is too large or at too critical a point in the ecosystem, the negative effects 

can cascade throughout the whole system. A well-known example is the over-hunting of 

sea otters in the Pacific Northwest. As the population of otters declined, the abundance of 

their main food source, the sea urchin, increased dramatically. Sea urchins then 

devastated the kelp beds that were their main source of food, leading to the sea urchins’ 

near extinction. Kelp beds are a critical habitat for a large number of other species, so 

when they were nearly wiped out, so were the species that relied on them for their 
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existence. Because of the overwhelming impact of losing one species, the ecosystem lost 

its resilience and suffered a major collapse.  

As discussed in the next chapter, green infrastructure is intended to create a 

healthier and more resilient environment for species and humans. Gunderson (2000) 

enumerates the three keys to increasing resilience in managed systems “increasing the 

buffering capacity of the system, managing for processes at multiple scales, and nurturing 

sources of renewal” (p. 434). Reducing the amount and intensity of human impacts on the 

natural world, preserving what we have left of biodiversity, and even replacing some of 

what was once lost, and working across many scales (local to regional) will help keep 

ecosystems resilient and functioning. Green infrastructure supports each of these aims 

and will be an important tool in mitigating the negative effects of suburbanization and 

fragmentation of the natural landscape.  
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CHAPTER 3 

REMEDIATING URBAN SPRAWL THROUGH GREEN 

INFRASTRUCTURE PLANNING AND IMPLEMENTATION 

 

One way to mitigate the damage humans have done to the environment is to take 

the environmental impact of our actions into consideration when designing places to live 

and recreate. Green infrastructure planning is an alternative concept that takes a long-

term strategic and holistic approach to planning human development. It focuses on 

limiting sprawl and reconnecting fragmented landscapes. It balances the needs of humans 

and nature, economic interests, and ecosystem health. The benefits to humans and to 

nature of enhancing and increasing greenspaces are many, and greatly enhance quality of 

life. 

Planning at Multiple Scales 

Green infrastructure planning occurs simultaneously at the very local level up to 

the regional level, and beyond. Its focus is to intelligently plan for development that 

covers a considerably larger area than the piecemeal municipality-level development that 

is driven almost entirely by economic considerations. It also involves a more 

comprehensive and less haphazard system of conservation. Conservation efforts in the 

past have been focused on preserving a specific area here, saving a species over there, but 

haven’t taken large-scale approaches to improving the overall quality of the natural world. 

Green infrastructure planning at several scales, from the neighborhood up to a region-

wide level, allows for both conservation and development where they will be most 

effective and logical.  
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Planning at a regional scale is not an entirely new concept. The idea of 

“regionalism” appeared in the writings of planners, landscape architects and 

conservationists in the early 20th Century, including Patrick Geddes and Lewis Mumford. 

It is not categorized under one school of thought or considered to solve a single type of 

problem. Generally, the concept grew out of a concern over sprawl and the incoherent 

urban development policies at work in the United States. “Regionalists emphasize, 

variously, that the benefits of planning, governing, and investing resources across 

jurisdictional boundaries include enhanced fiscal efficiency, economic competitiveness, 

environmental sustainability, and social equity” (De Souza Briggs, 2005, p. 20).  

Regionalism had some renewed interest in the 1960s and 1970s, most notably 

with the landscape architect and planner Ian McHarg and his “sustainable regionalism.” 

McHarg built on the theories of his predecessors and “formulated an ethos and method 

for fitting human uses sustainably in the landscape” (Ndubisi, 2008, p. 56). He 

emphasized both planning across multiple scales as well as planning with ecological 

sensitivity. The idea of green infrastructure planning grows out of this philosophy. 

Green Infrastructure Defined 

In 1999 the President’s Council on Sustainable Development, a group of business 

leaders, local and federal government employees, non-profit organizations, and 

representatives from the Native American community appointed to make 

recommendations to President Clinton on how to improve the economic and 

environmental and health of the country, submitted its final report. In it, the council 

developed the following eloquent definition: 

Green infrastructure is our nation’s natural life support system – an 
interconnected network of protected land and water that supports native 
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species, maintains natural ecological processes, sustains air and water 
resources, and contributes to the health and quality of life for America’s 
communities and people. (President’s Council on Sustainable 
Development, 1999) 

 
Green infrastructure consists of an intersecting network of hubs and links that are 

designed with the particular natural environmental sensitivities of a region determining 

the level of human disturbance that is appropriate (Fig.1). It works at all scales, from 

local neighborhood planning all the way to regional and national levels. Intense human 

development is designed for areas that are of lesser environmental desirability. Areas of 

higher biological value are reserved for preservation and restoration. But the natural and 

human environments are not entirely separate. The ecological framework is overlaid on 

top of the human system instead of avoiding it altogether. It is an integrated system that 

recognizes the importance of both, and realizes that humans and nature can, and must, 

live together smarter.  

 
      Fig. 1 Hubs and Links 

             (Conservation Fund) 
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The hubs are the areas designed for wildlife habitat at a variety of scales  

Hubs include wildlife reserves, national forests, farmlands and managed forests, public 

parks and golf courses, and restored and reclaimed lands, such as brownfields. These are 

areas where species can be protected and ecological systems and natural resources can be 

preserved or restored. 

Greenway corridors, or the links, connect the hubs, providing connectivity 

corridors between the wildlife patches. Greenways can be river corridors or wetlands, 

forest preserves, farmland and other working greenspaces, scenic highways and parkways, 

or urban recreational trails and bikeways. They can be public or private lands. The key is 

to increase the size and quality of the hubs while linking together the largest number of 

hubs. This is intended to make the natural landscape as continuous as possible to mitigate 

the effects of fragmentation and disturbance. The goal is also to provide sufficient good 

quality habitat within the links so animals will use them to travel among the hubs, to 

preserve scenic or historical features, to provide recreational opportunities, and even to 

stimulate economic enterprise. 

The Green Infrastructure Planning Process  

Green infrastructure planning is already happening in many places across the 

world. Planning can be done at any scale, but ideally local, state, and regional entities 

should work together to create an overall plan. In its guide, “Growing with Green 

Infrastructure,” the Heritage Conservancy explains the steps involved in green 

infrastructure assessment and planning (Heritage Conservancy, 2008). The Heritage 

Conservancy, a conservation organization dedicated to natural resource preservation and 

restoration and sustainable community planning, provides resources and tools for 
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implementing green infrastructure planning. It advocates for sustainable growth and 

development and the creation of healthy and highly livable communities. Though each 

plan will have its own goals and features, the Conservancy’s guide is a good starting 

place for understanding how to go about planning for green infrastructure.  

The guide suggests first assessing the current state of the area to be addressed, 

whether a city, a metro region, or a state. Landscape and ecological features of the area 

should be identified, including where they are and how they relate to each other. These 

features include forests, rivers, watersheds, farms, towns, roads, important viewsheds, 

and historical sites. Accumulate demographic information about the area, who lives there, 

the history and future of growth and how people interact with the landscape. Next, 

determine what goals green infrastructure will accomplish, and tailor planning to those 

goals. The guide suggests the following as possible goals: preserve areas of ecological 

and historical value; preserve, maintain and enhance healthy ecosystem functioning; 

clean up human-caused disturbed or hazardous sites; create linkages between important 

ecological areas, and create opportunities for people to connect with nature. 
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The following map of a small town and the surrounding environment is a 

hypothetical example of what the assessment process looks like. Greenway hubs 

(including natural resources to be protected), recreational sites, and urban features are 

identified (Fig. 2).  

 

 
Fig. 2: Natural Features Identified 

   (Heritage Conservancy) 
 

 

This map (Fig. 3) demonstrates the end product of strategic planning, with the 

goals of the project incorporated into the plan for future development. The map shows 

where land needs to be acquired to act as linkages or to enhance and enlarge hubs. It 

identifies opportunities for greening within the city and plans for prevention of sprawl 

into the prime agricultural lands through the transfer of development rights to the city. It 

also identifies recreational opportunities and linkages to a larger-scale regional trail. 
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Planners and developers would use this map to make decisions about where and how 

dollars would be invested in future development and conservation. 

 

 
Fig. 3: Strategic Green Infrastructure Plan  

(Heritage Conservancy) 

 

Green infrastructure planning involves accurately mapping a defined area, at any 

scale, to identify key natural and man-made features, such as cities, roadways, trails, 

watersheds, forests, historical markers and scenic views. This information is now readily 

available through the use of geographic information system (GIS) technology. Planners 

are able to access accurate inventories of where valuable features exist and how they 

relate to each other. For example, the following map is an excerpt from a seven-county 

 



 25

regional map created by the Minnesota Department of Natural Resources (Fig. 4). The 

map was prepared as part of the DNR’s Metro Conservation Corridors program that 

proposes to acquire and restore a habitat network in the Twin Cities Metropolitan Area. 

The map designates features such as waterways, areas of regional ecological significance 

as well as those of significance to biodiversity, with major roads and county lines to give 

perspective. The map shows where there are good linkages between areas or where those 

links are missing, and where land should be acquired to maximize the amount of 

continuous ecologically significant land.  

 

 

Fig. 4: Minnesota DNR Metro Conservation Corridors 
(Minnesota Department of Natural Resources) 
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Green Infrastructure Benefits to Humans 

The question is why we should invest in this new method of planning and change 

the way we live. The first reason is that it is good for us humans. “Designing, maintaining, 

and restoring a network of connectivity across a landscape can directly benefit humans, 

as well as biodiversity” (Hilty, 2006, p. 112). The benefits of greenspace on human health 

and well-being has been long recognized. As long as humans have been living in cities, 

there has been an attempt to reintroduce greenspace to mitigate the ills of urban life. The 

famous landscape architect Frederick Law Olmstead believed in the late 1800s that it was 

a city’s duty to create public parks for the moral health of its citizens. He wrote in 1869, 

“If we seek to wean others from debasing pursuits and brutalizing pleasures, we can only 

hope to do so by opening them freely to them new sources of rational enjoyment” (as 

cited in Roper, 1973, p. 317). 

More recently, green infrastructure has been shown to have significant positive 

effects on human health. Chiesura summarized that multiple studies have shown that 

urban parks “fulfill important immaterial and non-consumptive human needs” (Chiesura, 

2003, p. 136), notably the psychological benefits of increased sense of peace, 

rejuvenation, stress reduction, and social interaction. One striking study showed that 

people living in greener areas had “lower level[s] of fear, fewer incivilities, and less 

aggressive and violent behavior” (Chiesura, citing Kuo & Sullivan (2001), 2003, p. 130.) 

The biologist and naturalist E.O. Wilson formulated a theory called “biophilia,” 

which argues that humans have a natural affinity for nature, that we naturally focus on 

life and lifelike processes, and “our existence depends on this propensity, our spirit is 

woven from it, hope rises on its currents” and as we do so “we come to understand other 
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organisms, we will place a greater value on them and on ourselves’ (Wilson, 1984, pp. 1-

2). According to Wilson, humans and nature have a naturally sympathetic relationship. 

Steven Kaplan (1995) also recognized the special relationship humans have with 

nature. “It is as if there were a special resonance between the natural setting and human 

inclinations” (p. 174-175). In one study, he concluded that natural environments, 

including urban parks and trails, have the requisite qualities to relieve stress and restore 

peacefulness. Kaplan describes this restoration in the form of recharging one’s “directed 

attention,” or a person’s ability to concentrate and function on a daily basis. “In this 

perspective the role that natural environments play is a powerful one. Experience in 

natural environments can not only help mitigate stress; it can also prevent it through 

aiding in the recovery of this essential resource [directed attention]” (p. 180).  

Public access to open spaces is also good for human health by encouraging 

physical activity and providing recreational opportunities and greenway trails for 

commuting. It increases people’s connection with the natural world, provides aesthetic 

appeal, and fosters positive identification with nature. In sum, these psychological, 

emotional and physical benefits of greenspaces “contribute critically to the quality of 

human life, which in turn is a key component of sustainable development” (Chiesura, 

2003, p. 136).  

In addition to fulfilling human psychological and physical needs, urban 

greenspaces provide free ecosystem services that benefit humans such as wastewater 

treatment, noise and air pollution reduction, soil erosion control, reduction of building 

heating and cooling costs, and limitation of water usage and leaching of nutrients. They 

can increase the number of game animals, pollinators, and predators of pest insects, and 
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even enhance property values. Greenspaces include community garden and urban 

farming options, which can benefit the urban poor through food assistance, empowerment, 

and community building. Green corridors also create connections with the larger 

community through gateways to adjoining greenways and green infrastructure, taking 

away some of the physical isolation and barriers of certain inner city neighborhoods. 

Green Infrastructure Benefits to Species 

Green infrastructure is not intended as solely a human-centered approach. Equally 

important is developing and enhancing greenspaces that benefit species and preserve or 

restore functioning and healthy natural process. Planning for and creating larger and more 

connected habitat patches will increase biodiversity and, therefore, more resilient 

environments. A number of observations suggest that biodiversity at larger spatial scales 

(landscapes and regions) ensures that appropriate key species for ecosystem functioning 

are recruited to local systems after disturbance or when environmental conditions change 

(Folke, et al., 2004, pp. 572-573). Larger patches ensure that species will survive if a 

natural disaster strikes and causes damage or if climate change alters the suitability 

occurring within a portion of the patch.  

Connectivity through green infrastructure landscape corridors is one way to 

reconnect fragmented and humanly disturbed landscapes. “Corridors can take many 

forms and can be beneficial for natural and human systems on a variety of different scales. 

From road-crossing structures to watershed corridors to continent-wide connections, they 

can facilitate dispersal and migration and increase the overall quantity of habitat available, 

helping individual species move and populations retain connectedness” (Hilty, 2006, p. 

115). 
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Research suggests that even relatively disturbed areas between indigenous patches 

of landscape can be a valuable resource when preserving individual patches is too costly 

or impractical, where the patches are too small or isolated, and where the quality of the 

intervening landscape, or the ‘matrix,’ is of reasonable quality. Improving the quality of 

this matrix and the linkages between hubs can have a benefit for species conservation 

(Prugh, Hodges, Sinclair, & Brashares, 2008, pp. 20770, 20773). These areas can allow 

species to disperse between habitat patches and can aid in migrations, both of which will 

become more important as climate change affects species distributions (Ehrlich & Pringle, 

2008, p. 11582). In addition, “novel ecosystems,” made up of non-native species (those 

that are completely different from the historical makeup of the species that once inhabited 

an area) can also be beneficial. Agricultural lands, city parks planted with non-native 

trees, and golf courses are examples of novel ecosystems. They may provide the same 

ecosystem services and suitable habitat that native species once provided (Hobbs, Higgs, 

& Harris, 2009). 

All of these conclusions relate back to the idea of increasing the buffering 

capacity of systems and nurturing sources of renewal to support ecosystem resilience in a 

rational way. We can and should act toward the natural environment in a more 

ecologically sensitive manner by protecting and preserving critical areas. But we should 

also support and enhance disturbed and novel ecosystems that have been shown to be 

beneficial to species. The theory is that if we add, bit by bit, to the quality and quantity of 

natural areas, eventually it can amount to a great deal. Green infrastructure is one way to 

“add more green” across all scales in order to ultimately add up to significant change. 
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Land use and development in the United States has proceeded in a largely 

haphazard and irresponsible manner, and some of the negative effects have been outlined 

in this project. Green infrastructure planning at multiple scales has been shown to have a 

positive effect on humans and on the environment. With the benefit of hindsight and the 

tools of technology, hopefully more regions will embrace this type of planning and create 

an ever-expanding network of ecologically healthy and sustainable landscapes to the 

betterment of humans and species. 
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CHAPTER 4 

URBAN AGRICULTURE AS A CRITICAL COMPONENT  

OF GREEN INFRASTRUCTURE AND ENVIRONMENTAL JUSTICE 

 

As mentioned earlier, urban areas are projected to continue growing in the future. 

Cities will have to find sustainable ways to house, feed, and move around ever larger 

populations with less dependence on fossil fuels. The increased practice of organic urban 

agriculture is an important component to help build sustainable cities, improve food 

quality, and increase the health and well-being of local citizens. “Creating sustainable 

cities demands an aggressive and integrated approach to merging urbanism and 

sustainable food systems” (de la Salle & Holland, 2010, p. 17). Urban agriculture solves 

so many natural and human health problems that are the result of suburbanization and 

land use policies of the past that it should be a necessary component to every regional and 

municipal green infrastructure planning policy.  

Urban agriculture is defined as food production, on either private or public lands, 

within cities on a scale ranging from individual yard gardens, community gardens the size 

of a typical city lot, and several acre plots and larger. As envisioned in this project, in 

order to gain the most benefits, urban agriculture uses the methods and practices of 

organic farming instead of conventional methods. It encompasses growing fruits and 

vegetables, aquaculture, bee-keeping, and livestock production. It includes planting fruit 

trees, berry bushes, and other edible vegetation in public spaces, such as in public parks 

and plazas. The farm products grown can be almost anything large-scale farming does, 

depending on the climate and the size of the operation. Greenhouse gardening in colder 
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climates can extend the growing season for many vegetables. Urban agriculture involves 

processing and selling excess produce on site, at local farmers’ markets, and to local 

restaurants. At its core, urban agriculture means growing food for local consumption by 

people who live in the surrounding community. A city or regional planning component is 

essential not only to provide funding, but also to develop a comprehensive plan that 

distributes urban farms across a city with access to all residents.  

Benefits of Urban Agriculture to Humans and Species 

Urban Agriculture Improves Human Health. First and foremost, urban 

agriculture feeds people. It provides healthy, local, and sustainably produced food for 

everyone who needs or wants it. It contributes to the food security of those in need. And 

the need is great. In Minnesota alone, according to the non-profit organization Hunger–

Free Minnesota, one in ten Minnesotans (or 583,000 people) miss an average of ten meals 

a month (Hunger–Free Minnesota). One in ten are food insecure, or don’t know where 

the next meal is coming from. Of these numbers, about half don’t qualify for federal 

nutrition programs, so they rely on food shelves and charities for food. The highest rates 

of food insecurity occur in the densely urban areas of Minneapolis and Saint Paul and in 

Northeast Minnesota, including Duluth. Urban agriculture can help fill the void of lost 

meals and provide access to healthy, affordable food. Urban agriculture brings food 

production back from industrialized, far away mega-farms to the communities that 

consume the food. The benefits of producing and consuming local food are numerous, 

and farming within cities provides additional benefits to the people who live there and to 

the surrounding environment.  
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Another benefit of making food available locally is improved public health. The 

Centers for Disease Control recognized the lack of access to healthy food as a risk factor 

for human health in a recent report addressing the issue of obesity in America (Khan, et 

al., 2009). According to the report’s authors, almost two thirds of U.S. adults and one 

fifth of U.S. children are obese or overweight. The CDC report highlighted the 

importance of providing access to healthy foods in underserved neighborhoods. 

Inadequate access to healthy foods in inner-city and poor neighborhoods is a contributing 

factor to the inequity in health found in those communities. Local food production and 

access to healthy foods is not only an issue of public health, but also one of 

environmental justice. In her article about the phenomenon of supermarket red-lining 

(supermarkets relocating from certain ‘undesirable’ urban areas) Eisenhauer (2001) 

points out the connection between so-called “food deserts,” poverty, and poor health. She 

states, “It is no coincidence that while poverty is growing in urban areas, the urban poor 

experience higher rates of morbidity and mortality than their middle-class and suburban 

counterparts, and urban health continues to decline” (p. 125). Improving access to healthy 

and affordable foods, and eliminating food deserts, are essential to improving the quality 

of life of urban dwellers. 

Food deserts are populated areas that are not within close proximity or easy travel 

distance from a supermarket, and they are another result of suburbanization. 

Supermarkets and other affordable food stores, like so many types of businesses, moved 

out of inner-city neighborhoods and left the people who remained with few food 

shopping options. “By the mid 1990s the poorest 20% of urban neighborhoods had 44% 

less retail supermarket space than the richest 20% ” (Eisenhauer, citing Emert (1995), 

 



 34

2001, p. 128). What remained were small corner and neighborhood stores that carried 

mostly processed and packaged food with longer shelf lives and less nutritional value 

than fresh vegetables and meats. Carrying fresh food was too costly for the small retailer 

or alternatively too expensive for the consumer. The cost of food at this type of store is 

estimated to be 10-60 percent higher than at a larger grocery or other chain store. The 

options available for local residents are to purchase the more expensive, less healthy food 

that was available close by, or to travel by car or public transportation to shop for cheaper, 

healthier foods. Imagine transporting a week’s groceries for a family of four by bus in the 

middle of January.  

Urban agriculture can help to eliminate food deserts, provide food security, and 

enable people to have healthier diets. The CDC report made several recommendations 

along these lines, including community-based programs promoting physical activity and 

increased nutrition. Specifically, the CDC recommended included improving geographic 

availability of supermarkets in underserved neighborhoods, increasing the means and 

ways to purchase food directly from farms, and providing incentives to local farms, 

including urban agriculture enterprises, to produce and distribute food in urban areas. 

Planning and urban policy that offers ways for people to grow food in underserved and 

urban areas is critical to socially and environmentally just communities. 

Urban Agriculture Improves Environmental Health. Urban agriculture is 

another tool to enhance environmental health and resilience. Conventional large-scale 

farming as it exists in the United States today is harmful to the environment in several 

ways. This type of farming is reliant on the use of vast quantities of synthetic fertilizers, 

pesticides, and herbicides, which “is having serious impacts on public health and the 
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environment” (Pimentel, Hepperly, Hanson, Douds, & Seidel, p. 573, 2005). These 

chemicals run off into lakes and other bodies of water, causing environmental damage to 

fish and other organisms, and has led to the “dead zone” in the Gulf of Mexico. 

Conventional farming techniques also lead to soil erosion and the sedimentation of 

surface waters. Manure and urine cesspools on giant feedlots can run off and contaminate 

water. These are just a few of the well documented negative effects on the environment 

of this type of large scale farming.  

Organic farming has been shown to be better for the environment. Some examples 

of the benefits of organic farming are that soils are richer in organic matter and nitrogen, 

which require lesser amounts of chemical fertilizers. Organic matter in soils helps 

conserve soil moisture and prevent erosion. Organic farming uses far less fossil fuels yet 

yields are similar to conventional farming. A far greater variety of crops are grown on 

organic farms. Organic and livestock waste are recycled back into the soil, reducing 

pollution and improving soils. Organic urban farming practices that eliminate or reduce 

conventional farming can improve environmental health.  

Urban agriculture also has the potential to be a driver of environmental cleanup 

and city revitalization. Farms can be safely located on reclaimed hazardous sites or 

abandoned properties. Areas that are now seen as blight on the urban landscape can be 

turned into greenspaces and can add to the overall “greening” of a city. Agricultural lands, 

like other greenspaces, provide ecosystem services, such as reducing the heat island 

effect in inner cities, carbon monoxide sequestration, improved air quality, and storm 

water management. Waste water can be redirected from storm sewers and used for 

irrigation. Organic waste can be diverted from landfills and made into compost and 
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reinvested in improving soils, thereby helping to close the nutrient loop. Urban 

agriculture also provides habitat for birds and animals, and increases the linkages 

between greenspace hubs. If ecologically sound farming practices are utilized, urban 

agriculture can help to improve the overall quality of the environment. 

Urban Agriculture Reduces Dependence on Fossil Fuels. In addition to the 

public and environmental health benefits of urban agriculture, local food production also 

means that feeding ourselves involves less transportation and fuel consumption. 

Americans are currently too dependent on fossil fuels for the production of food. In North 

America, it takes ten units of energy to produce one unit of food (de la Salle & Holland, 

2010, p. 38). Fuels are used to make fertilizers, pesticides, and herbicides, and modern 

farming practices are heavily reliant on these inputs. Irrigation, farm machinery, 

processing plants, and transportation to market, sometimes across thousands of miles, eat 

up fossil fuels and pollute the environment. This model is just not sustainable. If the food 

is grown, using ecologically sound farming practices, processed, and distributed locally 

we are far less dependent on non-renewable energy. Less dependence on fuel for food 

should be the goal if we want a sustainable, available, and affordable food in the future.  

Urban Agriculture Increases Security of the Food Supply. Local food 

production also means growing a more diverse variety of fruits and vegetables, not just 

the ever-decreasing number of specialized types big agri-business decides to feed to us, 

and it also helps to ensure the security of our food supply. Food security in this context 

means having a diversity of food species produced and processed by a large number of 

growers all across the country. It is estimated that 90 percent of all the food species 

grown for human consumption comes from just 15 plant and eight animal species, though 
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there are thousands of species used by humans for food (Pimentel, et al., 1992). The 

centralization and specialization of food production on large-scale, industrial farms and 

processing plants threatens this security. To explain a problem associated with 

centralization, examine the case of e-coli contamination of ground beef. If the 

contamination happens at a local butcher’s shop that serves a small community of 

consumers, a small number of people will be affected, the source of the contamination 

can be easily traced back, and a catastrophe can be avoided at minimal cost in dollars and 

human health. If the contamination occurs at a large scale beef processing plant and the 

meat has been shipped all over the country, many more people are potentially affected, 

and a recall can amount to tens or hundreds of thousands of pounds of meat.  

Centralization also means that our food supply is largely in the hands of a small 

number of corporations that decide how and what to produce. Food varieties are chosen 

for the purpose of cost efficiency and surviving long-distance transportation. Fewer 

varieties fit those constraints, and our food supply has become more and more specialized 

with the once vast number of “heirloom” or “heritage” species becoming unavailable, 

extinct or near-extinct. To add to the problem, the government subsidizes the production 

of a small variety of grain crops that further encourage specialization. Relying on a small 

variety of foods threatens our food security because if something happens to endanger 

even one crop, such as a virus, a pest, or even climate change, the effect would be on a 

very large scale. The Irish potato famine of the 1850s, when a fungus destroyed the main 

food on which the Irish population depended, is a stark example of how a limited variety 

of food species threatens food security.  
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Local agricultural production ensures that a wide variety of foods will be grown 

across the country. Foods can be selected and grown for flavor and nutritional value, not 

just because they survive long distance travel to market. Species will be grown that are 

tailored to the needs of local people and climates, which would mean that a far greater 

number of varieties will be in production. This helps to increase and ensure the biological 

diversity and resilience of our food supply. 

Urban Agriculture Drives Economic Growth and Neighborhood 

Revitalization. In addition to all the health benefits of urban agriculture, it can also 

provide economic opportunities and jobs to local residents, contribute to developing and 

fostering social connections, and empowering communities in urban neighborhoods. 

Organic agriculture is more labor-intensive than conventional, so there will be new 

opportunities for job creation. Employment can be in the form of working on and 

managing farms and related enterprises that grow out of agriculture, such as farm markets, 

restaurants, cheese-making and butchering. People can learn new skills and expand the 

agrarian knowledge base that has been shrinking in this country as small family farms 

disappear. Urban agriculture can improve the quality of life, sense of security, and 

community sense of place. Education and programming should be a component to local 

farms so residents who individually and on their own wouldn’t have the knowledge, 

means, or opportunity can get involved in growing their own food or buying locally, and 

reconnecting with nature. These quality of life enhancements can improve a community’s 

desirability and drive revitalization.  
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Planning for Urban Agriculture  

Proper urban planning has the potential to build the infrastructure that supports 

urban agriculture and makes it comprehensive, and because of the clear benefits to 

humans and the environment, it should be part of any green infrastructure scheme. 

Planning and implementation across the urban to rural gradient scales up food production 

from individual home garden plots, which are variably successful, to a system that has the 

potential to distribute food to a larger number of people, many of whom currently don’t 

have easy access to fresh food. A network of local food options, supported by local 

municipalities, is the way to ensure that no one lives in a food desert. A comprehensive 

plan also allows for the development of a distribution chain, waste management systems, 

education and training, and links to a larger green infrastructure.  

Zoning regulations allowing for urban agriculture are a critical component of land 

use planning for existing, established neighborhoods, and are the easiest way for urban 

agriculture to take hold. Though the United States has been relatively slow in comparison 

to other countries in encouraging urban agriculture, many cities across the US are starting 

to see the benefits of allowing more agriculture in more places. For example, San 

Francisco recently changed its zoning regulations to encourage urban agriculture (City of 

San Francisco, 2011). The new law shows how simple changes to zoning requirements 

open up urban agriculture to everyone. It clarifies where gardens of different types are 

allowed in the city and for the first time lets gardeners sell the produce grown from their 

gardens on-site, directly to the consumer.  

The new ordinance is fairly straightforward, allowing urban agriculture to expand 

while also protecting neighborhood character. Home gardens that are strictly for personal 
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consumption are not affected by the ordinance. Two new categories of agricultural 

gardens are established: Neighborhood Gardens (less than an acre) that are allowed in 

any zoning district (residential, industrial, etc.) and Large-Scale Urban Agriculture 

(larger than an acre) that are prohibited from residential areas and restricted only to 

certain zones. Both categories have mandatory set-backs and must be fenced or otherwise 

screened. The ordinance allows for food sales anytime between 6 a.m. and 8 p.m. 

The City of Minneapolis also working to encourage urban agriculture through the 

development of an Urban Agriculture Policy Plan (City of Minneapolis, 2011). The plan 

is a component of Homegrown Minneapolis, an effort of the City of Minneapolis, 

initiated in December 2008 by Mayor RT Rybak, in order to support an increase in urban 

agriculture. The mayor and the city council adopted changes to the zoning code March 30, 

2012, to expand urban agriculture to all zoning districts. The changes allow market 

gardens of 10,000 feet or less with the ability to sell farm products on site for up to 15 

days per year; larger gardens are also allowed as long as they are compatible with 

surrounding properties; and large urban farms will be allowed in industrial and 

commercial districts, on which products can be grown, processed, and distributed (City of 

Minneapolis, 2012). The zoning changes are intended to allow more farming in more 

places and to provide more access to fresh and healthy foods.   

The many and varied benefits provided by urban agriculture should not be 

underestimated or ignored. Urban agriculture is literally a “shovel-ready” project that can 

relatively quickly start providing those benefits described herein. Cities can rezone to 

allow farming in more areas, create a comprehensive plan for converting abandoned 

lands to larger agricultural plots, and support the creation of an agriculture infrastructure. 
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As cities continue to grow, and if building healthy cities, revitalizing blighted or unstable 

communities, increasing economic opportunities, and building social cohesion are a part 

of a city’s future, then urban agriculture should be a component to help drive those goals. 
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CHAPTER 5 

COMPELLING IMPLEMENTATION OF COMPREHENSIVE GREEN 

INFRASTRUCTURE PLANNING AS AN ISSUE OF CIVIL RIGHTS AND 

ENVIRONMENTAL JUSTICE 

 

The challenge is to slow down over 100 years of momentum of segregation, local 

rule, dependence on the automobile, building massive amounts of infrastructure, and 

abusing the natural world on which our life depends and shift the focus to reconnecting 

greenspaces and reclaiming biodiversity. It has not so far been on any great scale 

politically possible to work toward mitigation of the negative effects of urban sprawl and 

climate change on species biodiversity and the health of urban dwellers and historically 

underserved communities. It is essential to tackle these issues simultaneously and on a 

regional scale in order to bring environmental justice to both the historically underserved 

communities and to the natural environment we humans have so dramatically altered. 

A related and equally daunting issue is how to incentivize local planners and 

legislators to invest the resources into green infrastructure for people of all income levels, 

especially when it equally benefits the urban cores as well as the wealthy suburbs. 

Sustainable growth also shouldn’t be yet another form of gentrification. But, as De Souza 

Briggs points out, the sustainable city model hasn’t necessarily focused on serving poor 

or minority populations, and he suggests this may be the most difficult obstacle for 

planners to overcome: 

antisprawl “smart growth” advocacy across the nation has not, thus far, included 
strong or steady supporters of affordable and inclusionary housing. Yes, 
Americans of all races are working together more than ever before, as workplace 
statistics confirm, but can they share communities? Can they live together, and 
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educate their young people together, across persistent social divides? This 
question is a test of the new regionalism’s political strength as well as its potential 
to improve lives and communities. The race and class segregation of American 
communities will help shape regionalism and determine its impact. Conversely, 
barriers to regional progress and smarter growth patterns will also be critical 
barriers to racial justice and social equity. (De Souza Briggs, 2005, p. 21)   
 

One way to compel planners and developers to include affordable housing and 

opportunities for all citizens of a neighborhood is to insist on strict adherence to social 

and environmental justice. Whether one believes in inclusivity in planning and 

development as a moral or just thing to do or not, environmental justice is the law, and 

should be used to guide smart and sustainable growth.   

Environmental Justice Defined 

Executive Order 12,898 and Title VI of the Civil Rights Act provide the legal 

incentive to implement green infrastructure planning and implementation. It requires the 

equal treatment of all groups regarding environmental and health hazards. If an 

environmental justice assessment and green infrastructure were implemented in all urban 

planning and development, each of the negative effects of suburbanization discussed in 

this paper will be addressed, and either reversed or controlled. The benefits would reach 

all citizens, rich and poor, and could not be characterized as just another government 

social program aimed at helping the disadvantaged. The far reaching scope of the 

beneficiaries, the positive impacts on the environment, and potential for addressing the 

future of a changing climate could provide the political will to force politicians and 

administrators to act.  

The US Environmental Protection Agency (EPA) defines environmental justice: 

Environmental Justice is the fair treatment and meaningful involvement 
of all people regardless of race, color, national origin, or income with 
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respect to the development, implementation, and enforcement of 
environmental laws, regulations, and policies. EPA has this goal for all 
communities and persons across this Nation. It will be achieved when 
everyone enjoys the same degree of protection from environmental and 
health hazards and equal access to the decision-making process to have a 
healthy environment in which to live, learn, and work. (United States 
Environmental Protection Agency) 

 

The US Department of Transportation (DOT) summarizes three fundamental 

environmental justice principles to be considered throughout transportation planning and 

project development: 

1. To avoid, minimize, or mitigate disproportionately high and adverse 
human health and environmental effects, including social and economic 
effects, on minority populations and low-income populations.  
 
2. To ensure the full and fair participation by all potentially affected 
communities in the transportation decision-making process.  
 
3. To prevent the denial of, reduction in, or significant delay in the receipt 
of benefits by minority and low-income populations. (United States 
Department of Transportation, 2012) 

 

The History of Environmental Justice in America 

The environmental justice movement began in the early 1980s when multi-racial 

coalitions of activists fought against pollution and dumpings near African-American 

communities in Warren County, North Carolina, and Dickson County, Tennessee. In 

1987, the United Church of Christ Commission for Racial Justice published the study, 

“Toxic Wastes and Race in the United States,” that showed race, more so than class or 

wealth, was the most significant variable when examining areas where toxic waste sites 

were located (United Church of Christ, 1987). These neighborhoods and the people who 

lived there bore an unequal and unjust burden of exposure to environmental hazards, 

causing health and developmental problems and sometimes even death. 

 

http://www.epa.gov/environmentaljustice
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On February 11, 1994, President Clinton signed Executive Order 12,898: “Federal 

Actions to Address Environmental Justice in Minority Populations and Low-Income 

Populations.” The Executive Order requires that “each Federal agency shall, to the 

greatest extent allowed by law, administer and implement its programs, policies, and 

activities that affect human health or the environment so as to identify and avoid 

‘disproportionately high and adverse’ effects on minority and low-income populations” 

(Executive Order No.12,898). Carol Browner, then head of the EPA, said in a statement 

on the Executive Order, “For too long, low-income communities and minority 

communities have borne a disproportionate burden of modem industrial life… All 

Americans deserve to be protected from pollution—not just those who can afford to live 

in the cleanest, safest communities. All Americans deserve clean air, pure water, land that 

is safe to live on, food that is safe to eat” (United States Environmental Protection 

Agency, 1994, EPA Insight Policy Paper). Environmental justice also means that 

communities should have meaningful involvement and input in project planning and 

implementation. 

In subsequent years, pursuant to EO 12,898, the Federal Interagency Working 

Group on Environmental Justice, administered by the EPA, was established. Comprised 

of eleven federal agencies and several White House offices, it was charged with 

integrating environmental justice into its individual programs. Following its 

establishment, the various agencies, including the DOT, the Federal Highway 

Administration and the Federal Transit Administration, issued guidelines on how they 

intended to incorporate environmental justice in all their programs, policies, and activities.  
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The DOT added that because the nondiscrimination requirements of Title VI 

extend to all programs and activities of state departments of transportation and their 

respective sub-recipients and contractors, the concepts of environmental justice apply to 

all state transportation and related projects, including those that do not involve federal-aid 

funds, including policy decisions, metropolitan and statewide planning, preliminary and 

final design and engineering, right-of-way decisions, construction, and operations and 

maintenance (United States Department of Transportation).  

There was great potential to incorporate environmental justice into redesigning 

urban and suburban infrastructure to mitigate the effects of suburbanization discussed in 

this paper. For as much as agencies began to plan for incorporating environmental justice 

into their policies and programs during the Clinton administration, interest in furthering 

the efforts lagged during the second Bush administration. One of President Obama’s 

campaign issues was realigning the federal government’s commitment to environmental 

justice. Once in office, he acted on his promise by appointing a pro-environmental justice 

team that included his assistant for Energy and Climate Change, the White House 

Council on Environmental Quality, and the heads of the EPA and Housing and Urban 

Development. 

Projects Implementing Environmental Justice 

Green infrastructure furthers the goals of environmental justice in many ways 

already discussed. It helps to mitigate and clean up environmental damage, revitalizes 

urban areas, bring healthy food and economic development to underserved areas, 

envisions mixed use and inclusive housing, and connects people to the larger community, 

schools, jobs, and opportunities. There has been meaningful progress toward the 
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implementation of the stated goals of Executive Order 12,898 in the past several years. 

The EPA recently released its “Plan EJ 2014” commemorating 20 years since the signing 

of EO 12,898. It announced a strategy to “expand the conversation on environmentalism 

and work for environmental justice” and incorporate environmental justice into all its 

programs and across the government. The stated goals of the plan are to protect health in 

communities over-burdened by pollution, empower communities to take action to 

improve their health and environment, and establish partnerships with local, state, tribal, 

and federal organizations to achieve healthy and sustainable communities (United States 

Environmental Protection Agency, 2011). The agency has recognized the historic unequal 

burdens poor and minority communities have faced, and states an intention to work 

toward equal treatment of all people. It seeks to lessen the impact of environmental 

hazards and increase the benefits of greener, more sustainable cities. Green infrastructure 

helps planners and developers meet these goals. 

In addition to its enforcement and guidance roles, the EPA administers 

various grant projects that assist poor and minority neighborhoods across the 

nation to address environmental hazards. The Agency works in partnership with 

non-profit groups and state, local, and tribal agencies to promote improved 

environmental and human health. One such program, The Environmental Justice 

Small Grants Program, supports community-level initiatives that seek to address 

environmental health concerns. Since 1994, the EPA has provided over $23 

million in support of 1,253 projects (United States Environmental Protection 

Agency, Grants & Programs). Recent grant recipient projects include 

identification of air and water pollution, and community educational programs to 
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inform residents of the specific threats to their local environmental quality; free or 

low cost weatherization services; expansion of residential and business recycling 

to reduce the amount of trash burned, with the intent of reducing the incidence 

and severity of asthma; migrant and seasonal farm worker education about the 

risks of pesticide exposure; attempts to reduce the impacts of radioactive air and 

water pollution to residents living near a nuclear power plant; identification of 

urban food deserts and educational programming that promotes local food 

resources, including farmers’ markets and urban agriculture; a program to educate 

on the safe and proper use of pesticides by landlords and tenants; and an arts program 

to educate children on the negative environmental and health impacts of air pollution.  

Another EPA program, the Environmental Justice Showcase Communities, 

allotted $100,000 each to ten environmental justice projects (United States 

Environmental Protection Agency, Grants & Programs). The initiative brings 

together non-governmental and government entities to solve environmental 

problems. The results will be used to design future environmental justice projects. 

The Showcase Community projects include the redevelopment of a former 

railroad corridor in Milwaukee, Wisconsin, known as the 30th Street Industrial 

Corridor. The project aims to remediate and redevelop brownfield sites in the 

low-income community of color neighborhood to improve its environmental and 

economic health, including urban agriculture development. A Jacksonville, 

Florida, project sought to revitalize a low- income minority neighborhood that 

contained multiple Superfund sites and brownfields, as well as abandoned 

properties. The EPA, the city, developers, and residents worked together on plans 

to clean up the neighborhood and make HUD-assisted households more 
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environmentally and economically healthy. The Children’s Environmental Health 

and Environmental Justice initiative in six neighborhoods in Salt Lake City, Utah, 

that are characterized by several environment risk factors helps identify how 

children are being exposed to contaminants and how to mitigate that exposure.  

The EPA also recognizes the work community groups and partnerships do 

to promote environmental justice through its National Achievements in 

Environmental Justice Awards Program (United States Environmental Protection 

Agency, Grants & Programs). A Saint Paul organization, Transportation 

Equity/Stops for Us Coalition, received one of five awards given in 2010 for its 

work advocating for light rail stops along a transit-dependent neighborhood to 

ensure access to jobs, housing, education, and other features of the broader 

Minneapolis/Saint Paul metropolitan area. Other winners were rewarded for their 

work creating an environmental justice education center in San Francisco; 

constructing a comprehensive development and land use plan specifically 

designed to improve the economic, social, and environmental conditions of eight 

communities in San Juan, Puerto Rico; and an urban planning project for 

community revitalization in a minority neighborhood in Spartanburg, South 

Carolina, that includes cleaning up environmentally hazardous sites, and building 

affordable housing and several public parks. 

These projects, occurring at all levels of government and through non-

profit support show that planning and development projects can work to the 

benefit of poor and underserved communities. Green infrastructure and smart 

growth doesn’t have to be just for those who can afford to come out on the right 
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side of environmental responsibility. Comprehensive planning and development 

should bring the benefits of greening our cities to all people who live there. 
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CHAPTER 6 

CASE STUDIES 

 

The following case studies of actual projects illustrate how green 

infrastructure is being planned and implemented at several scales. These projects 

show that green infrastructure can help to revitalize existing urban areas, can be 

used to plan new developments, and will be a model for long-term redevelopment 

planning. These projects also show that the sound practices of green infrastructure, 

incorporating more greenspaces into the human dominated environment and 

bringing agriculture back to the local level are possible, and even desirable. 

Case Study #1: Alemany Farm 

Alemany Farm, located in San Francisco, is an example of how urban agriculture 

and habitat restoration can benefit a community. It is a small-scale green infrastructure 

project, but one that could be duplicated all across the country today on abandoned lots 

and other open spaces that cities have control over. This type of urban greening can act as 

an interim step as a city develops a more comprehensive urban agriculture program as 

part of its green infrastructure plan. Small actions, taken together, can make a big 

difference in reconnecting broken landscapes. 

First developed in 1994 as St. Mary’s Urban Youth Farm by the San Francisco 

League of Urban Gardeners (SLUG), Alemany Farm is a 4.5 acre tract located on 

previously abandoned land that was used as illegal dumping grounds (Alemany Farm). 

The land faced the Alemany low-income public housing development on one side and 

Interstate Highway 280 on another. SLUG partnered with the San Francisco Housing 
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Authority, City College, the mayor’s office, and local residents to create a program to 

enhance local economic and community development. It was intended as a locally owned 

enterprise that employed the people who lived in the community. It partnered with local 

residents to provide jobs and career training to youth, grow healthy food for local 

consumption, and clean up the environment. 

 
         Fig. 5: Alemany Farm Next to a Freeway 

    (Bonnie Azab Powell) 
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The Urban Youth Farm employed area at-risk youths aged 14–17 to clean up the 

site and work on the farm. Half the site was designated for native wildlife habitat. 

Restoration work resulted in the removal of invasive species and the identification and 

return of native plants to the area. In addition to growing fruits and vegetables, the 

program also encompassed a school conservation program. These young people took 

courses at City College in horticulture and agricultural practices, landscape maintenance, 

and business courses, all of which was intended as job training to help them start their 

own businesses. In addition, youths ages 18–24 were employed to make, market, and sell 

products made from farm produce, such as jams, infused vinegars, and honey.  

At the height of its activity, the Urban Youth Farm served a variety of functions 

that enhanced the lives of community members and the environment. It produced local 

organic foods that it donated or sold at a minimum cost to local residents; provided 

ecological education programs to its participants, public school children, and the wider 

community; and was an opportunity for youth development, volunteer engagement, and 

community building. The farm engaged in sustainable and organic farming techniques, 

storm water collection, native plant propagation, and recycling.  

Alemany Farm was successful in providing economic and environmental justice 

in a poor and under-served community. Its programs empowered people through helping 

them clean up a blighted area, community building through engagement and working on 

the farm, and job training. It promoted ecological literacy, “green” employment, a respect 

for nature, and a connection for people and nature. The farm also provided access to 

healthy food. The farm has changed over the years and is now run as an all-volunteer 

community garden and environmental education and outreach organization. A focus is 
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firmly on the social and environmental justice of the residents, the teen workers and the 

volunteers. As one of the farm workers remarked on the importance of the farm, “We 

want people to see that they have the potential to affect things positively…Growing your 

own food can be a big step for people who feel they have very little power over their own 

lives”  (Azab Powell, 2007). 

 

 
Fig. 6: Alemany Farm’s Restored Wetland 

   Bonnie Azab Powell) 
 

 
Case Study #2: Southlands 

There is a new movement of urban and suburban development or redevelopment 

that recognizes the importance of incorporating urban agriculture, sustainable practices, 

and greenspace preservation and enhancement. Quint Redmond, a landscape architect 

with the TSR Group in Colorado, is one such innovative thinker. In an article 

highlighting this new design methodology, he stated the crux of the issue: “Both 
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development and agriculture are broken, and the answer to each is the other…You have 

to have a place to farm. Even if everybody lives in a transit-oriented community in a 

LEED Platinum building, we still haven’t solved the problem of how do we feed 

ourselves, and do it without a lot of fossil fuels” (as cited in Lerner, 2011, p. 80). This 

type of green infrastructure plan typically happens in suburban areas where exiting 

farmland is incorporated into the new housing development plan. However, as envisioned 

in this project, currently existing developments that are located closer to urban centers 

could be re-purposed to include this type of agriculture-intensive focus.   

Southlands is a green infrastructure development concept that intends to fully 

integrate agriculture into everyday life for the benefit of the people who live there and for 

the surrounding community (Southlands). Located in Tsawwassen, in South Delta, 

British Columbia, on the border between the Canadian province of British Columbia and 

the state of Washington, Southlands is a proposed 537-acre housing development built 

around community-owned agriculture. Of the total area proposed, 430 acres will be 

publicly-owned by the Corporation of Delta, a district municipality of British Columbia, 

and consist of agriculture, wildlife habitat, recreational areas, and trails. The remaining 

107 acres will be used for neighborhoods and a community center with a total of 950 

housing units of mixes sizes.  
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      Fig. 7: Southlands: Housing Integrated with Agriculture 

              (Century Group) 
  

According to the developer, the goals of the project are to create a sustainable, 

highly livable, integrated community that integrates local food production into 

community life. It envisions that every resident will be involved in producing and 

consuming local foods. The emphasis is on building a strong sense of community, which 

will be centered in a planned “market square,” the commercial, arts, transportation and 

public engagement center of the development. Southlands also seeks to balance the needs 

of humans and nature in a mutually beneficial relationship. It is planned to provide access 

to nature through trails and recreational opportunities, as well as provide connections to 

surrounding communities. As shown in Figure 8, the new development would be located 

between two existing neighborhoods. Southlands is not intended as a closed or gated 

community, but is planned with the intention of being open to the surrounding 

community to use and enjoy (Southlands).  
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Fig.8: The Southlands Plan 

(Century Group) 
 

In its “Working Plan for Southlands” brochure, the developer’s proposal calls for 

80 percent of the lands to be publicly owned and operated by a community trust and used 

for agriculture and open spaces (Southlands). It will set aside the most suitable land for 

sustainable farming. Farming will be conducted at several scales, including a large-scale 

professionally managed farm; smaller, specialty farms and orchards that will provide 

farming opportunities for residents; and community and yard gardens. Two large natural 

areas, one consisting of a 75 acre forest, will be protected as wildlife habitat. Parks, trails 

and other open spaces are also an important part of the plan. 
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Fig. 9: Bikeways through Agricultural Lands 

(Century Group) 
 

Another focus of the project is to create a strong sense of community. Daily life in 

Southlands will center on the market square, with its shops and agricultural retail space, 

including a farmers’ market, arts center, education kitchen, artisan space, and transit hub. 

The intent is to bring people together, both from within Southlands and from the 

surrounding area, in a traditional small town setting, with the intent of creating a greater 

focus on civic life. The plan involves a mix of housing types, from live/work space to 

single-family houses, to accommodate people at all stages of life. Community health is 

also supported by many recreational opportunities. 

Southlands also supports environmental health. Most of the development will 

consist of greenspace. Sustainable farming practices that benefit species by providing 

habitat, cover, and food will be utilized. Protected large natural areas provide habitat. 
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There is a specific intent to preserve and enhance the health and beauty of the area, and to 

keep the human impact to a minimum.  

Southlands is an example of green infrastructure development that is very intent 

on balancing the needs of the environment with the needs of people. It preserves prime 

agricultural lands and wildlife habitat, provides access to fresh and healthy foods to the 

community and surrounding areas, and encourages people’s reconnection with nature 

through urban farming and recreational opportunities. It is also designed to connect 

people with their neighbors and community, hopefully with all the benefits that 

community provides for the health of its residents. The developer is currently seeking 

approval of its application to amend Delta’s Official Community Plan to allow for 

residential development on the site. Presentations and public hearings will be held 

throughout the spring and summer of 2012.  

Case Study #3: Southeast False Creek Neighborhood 

The Southeast False Creek neighborhood in Vancouver, British Columbia, is an 

example of how green infrastructure can be incorporated into revitalizating an existing, 

built-up area, outlined in Figure 10 (City of Vancouver). The neighborhood is located on 

80 acres of previously industrial land on Vancouver’s downtown waterfront. The 

development is designed to be comprehensive, including housing, retail and office space, 

public transportation, and public amenities. The first phase of the project was developed 

as the Olympic Village for the 2010 Winter Olympics and has since become residential 

units. The larger development is planned to be highly dense with an estimated 16,000 

residents and 5,000 housing units. In 2010, the SEFC development received the most 

points from the U.S. Green Building Council’s LEED, or Leadership in Energy and 
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Environmental Design of any project worldwide. A top LEED rating means a 

neighborhood development meets high levels of environmentally responsible and 

sustainable development, innovation, and social responsibility.   

 
Fig. 10: Southeast False Creek Development 

(City of Vancouver) 

 

The city and its partners sought to build a sustainable community that balanced 

social, economic, and environmental interests. The green infrastructure goals of the 

project included building a dense, sustainable, transit–oriented neighborhood that 

promotes urban agriculture. It seeks to improve the ecological health of the area. It 

incorporates green technologies in all its buildings, including a community energy system 

to provide an estimated 70 percent of all heating and hot water needs with a 60 percent 

reduction in greenhouse gas emissions. A storm water management plan captures and 

recycles runoff, leading to a proposed 50 percent reduction in consumption. Green roofs, 

parks, and other greenspaces support ecological health and increase the green footprint of 
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the neighborhood. A habitat island was created in the harbor to support native plant 

species and serve as fish habitat.  

 
Fig. 11: SEFC Development Plan 

(City of Vancouver) 

 

The Southeast False Creek development also promotes social equity, a sense of 

community, and public health by offering affordable and diverse housing options and 

access to healthy foods. It includes community building amenities such as a school, day 

care facilities, and a community center. Parks and recreational opportunities are also part 

of the plan.  

An urban agriculture program is an important part of the vision for Southeast 

False Creek, which includes the following features: the capacity for farming or edible 

landscaping must be part of every building design; the storm water design includes an 

irrigation plan for agriculture; a 24,000 square foot community demonstration garden; a 

farmers’ market; at least 30 percent of all residents will be provided access to 24 square 
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feet of growing space; and most of the urban agriculture will be done on green roofs, 

which will cover half the buildings in the development as shown in Figure 12.  

 
Fig. 12: SEFC Green Roofs 

(City of Vancouver) 

 

The Southeast False Creek neighborhood plan exemplifies how comprehensive 

green infrastructure planning furthers the goals of improving human and ecological 

health. It also shows that cities can implement this type of plan in existing and built-up 

areas, but only if they have the leadership and the will.  Gregor Robertson, the Mayor of 

Vancouver, expressed this sentiment well: 

 
Southeast False Creek is an outstanding example of the sustainability shift 
our cities need to make. It is living proof that a modern neighbourhood 
that uses less energy, conserves water, reduces waste and is designed 
around people, not cars, is not decades away – it’s available right now. 
Cities around the world can build their own examples if they’re willing to 
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challenge themselves, to go beyond what is easy and instead pursue a 
higher goal. (Challenge Series)  

 

The first phase of the development was completed in 2010 and housed up to 2,800 

athletes and officials during the 2010 Winter Olympics. Since then, those units have been 

redeveloped as residential housing and have been sold or are being marketed. The rest of 

the site is being developed and is expected to be completed by 2020, including an 

estimated 6 million feet of residential and commercial space. 
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CHAPTER 7 

THE CONUNDRUM AND THE COMPROMISE 

 

Unfortunately, the “Man vs. Owl” controversy is not over. The debate between 

some in the conservation community and some in the “development for humans” camps 

has not been resolved. There are conservationists who believe the only way to preserve 

biodiversity is to lock species away in natural preserves and keep humans out. There are a 

lot of people on the other side who don’t understand, or don’t care about the importance 

of biodiversity. There are those who deny the science of climate change and who think 

we can continue the current rate of human-caused disturbance to the planet.  

I believe both sides are wrong. Here’s why: First, conservation in its purest sense 

hasn’t worked very well. Economic incentives to exploit protected species have, and will, 

exist. In many places around the world, the infrastructure, funding, and staff are not 

sufficient to adequately police and protect species. Sometimes suitable habitat spans 

across country or international boarders or exist in areas of war, further adding to the 

difficulty of protecting species. And climate change is and will continue to change the 

very landscape and climate of once-protected areas. What is, today, suitable habitat for 

species within a preserved area may no longer exist in the future. Planning for a static 

climatic future and banking on the goodness of human beings to save our fellow species 

is an inadequate solution. 

Second, we all must face the truth that development and human influence on the 

planet cannot continue indefinitely as before. In addition to the ecological damage 
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already done, the “exploit the earth” model is just not sustainable in the times we live in. 

We have surpassed peak oil production, and an infrastructure dependent on fossil fuels, 

as ours is in the West, is not going to be feasible. Suburban living, with all its fuel 

guzzling and resource wasting consequences, is not the way of the future. So-called 

“smart growth,” defined by higher density, transit-based, ecologically sustainable built 

environment with urban agriculture is the way to reduce our human footprint, conserve 

resources, reduce environmental pollution, and quite possibly, save ourselves. As 

discussed in the green infrastructure section of this project, we humans have to better 

sequester ourselves in highly disturbed, ecologically unimportant places and restore and 

preserve areas of high biological value.  

The case studies I presented show that green infrastructure planning and 

implementation is possible at several scales. Green infrastructure implementation does 

not mean rebuilding cities all at once. It takes a lot of planning and will not happen 

immediately. Infilling in existing and highly populated areas will take time and require 

long-term planning to incorporate new technologies and design options. However, 

anyone who says that transforming our cities and suburbs is not feasible is ignoring the 

fact that human civilizations throughout time have all along incorporated new 

technologies into existing cities. Roads connected distant towns, bridges crossed rivers 

and vast areas of water, skyscrapers rose out of the middle of cities, subways and tunnels 

were built under cities and below sea-level. New and better and more affordable 

technologies for sustainable energy production, transportation, wastewater treatment, 

building designs, and food production systems are being developed all the time. Cities 
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and regions across the world need to have the will and the vision to start planning and 

developing for a changing world.  

I believe I have set forth a compelling argument that conservation and 

development can, and must coexist, with respect on each side for the other. We must live 

differently. There are just so many of us, and we are projected to grow in numbers, and 

we make such a disproportionate impact on the world. We have to own up to the fact that 

our presence has had some very negative consequences on our environment and those we 

share this place with. We have destroyed a great many things that we will never get back, 

and we will continue to do so in the future. But my hope is that we know better today, 

and that we can see more clearly into the future. We have the technology and the 

incentives to try harder and do better in living more sustainably, more responsibly, and 

more justly. If for no other reason than it’s now not just a matter of the black rhinos and 

the giant pandas being lost forever, but that OUR very existence is at stake. 
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