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The varied nature of city sustainability programs adopted and implemented
within cities is quite large. Due to the inconsistencies in research as well as the
autonomy that city governments have in their governing processes from one
another, it is of no surprise that city sustainability policies look as different as
the lands they represent. Although strides towards recognizing the importance
of city sustainability adoption have been great over the last few decades, much
work remains to ensure city leaders understand those city characteristics which
remain important to initiating sustainability policies. This paper delineates
reasons for focusing sustainability policy at the city level, presents a theoretical
framework that classifies sustainability into three main pillars or categories, and
describes the city characteristics or indicators of each.

their own needs.” (WCED, 1987, p. 8). This
definition remains today as the defining
springboard for discussions concerning the
concept due to its clear description and its
adaptability to the changing times. Further,
it has also been said that sustainable
development should allow “each
individual the opportunity to develop
himself in freedom, within a well‐balanced

Introduction

Sustainability has emerged as a
natural byproduct of an increasing
movement of goods, people, culture, and
pollution across borders. As a revolutionary
topic, it emerged with this simple
description: activities which “meet[s] the
needs of the present without compromising
the ability of future generations to meet
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emissions are complex yet important to city
sustainability plans (McLarty et al., 2014).
City planners have traditionally designed
policies specific to their geographic area,
yet now face the need to consider those
outside the city as well. At a time when
some cities are fully aware of how to
proceed towards a sustainable future while
others are completely at a loss, elucidation
of key characteristics and issues pertaining
to the discussion is beneficial for those
desiring to create a policy for positive
change.

society and in harmony with its
surroundings” (Kerk & Manuel, 2010, p. 1).
Cities across the nation and globe have
taken part in varied initiatives either
through choice or constraint in efforts to
move towards creating sustainable places
that prove to be desirable for residents and
their futures alike. This movement towards
sustainable planning at the city level is
varied in its acceptance among cities, with
some cities lacking a sustainability plan
(Atkisson, 1996) and other cities leading the
way (Portney, 2002).
Reasons for the varied nature of
embracing a sustainability plan at the city
level are largely due to the confusing nature
of how best to approach sustainability
itself. As cities are different from one
another in many ways, a successful
sustainability plan is likely not replicable by
other cities. Additionally, there seems to be
a confusing and inordinate number of
variables to consider when designing a plan
of sustainable development for any given
city and as such, can prove a daunting task
for city planners who must take into
consideration issues that span multiple
cities. For instance, CO2 emissions impact
individuals across the nation and globe and
are estimated to originate within cities over
40% of the time (McLarty et al, 2014). This
figure grows to closer to 80% when we
consider all things necessary to support
modern city life (McLarty et al., 2014). It has
also been reported that upwards of 40% of
greenhouse gas output originates within an
urban center somewhere on the globe
(Feiock, 2014; Satterthwaite, 2008). As such,
decisions about how to reduce carbon
footprints and ensure limitations to these

Cities as the focus of sustainable
development
Cities are an organizational power
with the capability to create and make
change within designated geographic
boundaries (United Nations, 2016). A
majority of the world’s population resides
within urban cities as reported by the
United Nations in 2008 (Ramaswami et al.,
2012) yet, the interconnected networks of
trade, commerce, ideas, and knowledge
adhere to no such defied boundaries.
Further, the impact of consumerism that
relies on carbon‐based emissions cannot be
contained in any one city and as such,
regulation of these emissions at the city
level remains limited in its scope
(Ramaswami et al., 2012).

The complexity of sustainability
measurement
Much discussion has taken place
concerning creation of sustainability indices
(Portney, 2003; Sutton, 2003; Atkisson,
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1996). An index is a combined set of
indicators taken together to better
understand a complex concept (United
Nations, 2011). A combination of indicators
within an index allows researchers a
broader understanding about sustainability
than what is possible by looking at the
individual indicators themselves
(Garnasjordet et al., 2012; United Nations,
2011). For example, some indices measure
sustainability on a national level as
provided by the Sustainable Society
Foundation (Kerk, 2015) while others are
site specific to a certain city, such as the
Sustainable Seattle Initiative (Atkisson,
1996). Cities prove a logical framework for
application of sustainability efforts as they
are geographically bounded areas that can
create change due to policy supported
through local governmental processes. As
Portney has noted, “cities are among the
more important building blocks” in the
sustainable movement (2002, p. 364).
Further, cities can gain local support for the
necessary impetus of change because they
are natural leaders in the target area
(United Nations Conference on
Environment and Development, 1992).
When dealing with specific local
sustainability needs, city government is
much better equipped to handle specific
issues pertaining to the city.
Sustainability indices may vary
widely regarding the specific indicators
used even though they are attempting to
assess the same general concept. However,
these differences are acceptable because it is
not the individual indicators that illuminate
the outlook of sustainability for a city, but
the concept as measured by many

indicators. (Garnasjordet et al., 2012; United
Nations, 2011). If data is not available for
the desired indicator, it may be
“supplemented by other statistical
information or indicators,” (Garnasjordet et
al., 2012, p. 323). For instance when creating
an air quality indicator, all vehicle
emissions or the amount of carbon dioxide
found in the air can both prove adequate
data for the desired indicator.

The sustainability framework
Sustainable community development
has often been broken down into three
main categories (Hemple, 2009; Schlossberg
& Zimmerman, 2003), although some may
argue for an additional fourth (Ekins &
Dahlström, 2008) or possibly even five
categories as the Global Tomorrow
Initiative of Sustainable Seattle does
(Portney, 2013). For the purposes of this
work, the three main categories are utilized
as they sufficiently encompass the fourth
and fifth suggested ones of ethics and
politics. The three main categories are
commonly referred to as the “three E’s of
sustainability,” or the balance of the (a)
environment, (b) economy, and (c) social
equity (Hemple, 2009; Opp & Kyle, 2012)
and have oftentimes been reviewed
individually within the literature. It is in
fact more common to find literature
regarding environmental, or economic, or
social sustainability as opposed to literature
focused upon reconciliation of all three E’s
(Brugmann, 1997; Holling, 2001; Jepson,
2001; Michalos, 1997).
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Environmental sustainability includes
any issue regarding clean land, clean air,
clean water, biodiversity of natural aquatic
and land wildlife, the availability of green
space, and the amount of natural resources
available for future use (Opp & Sunders,
2012). Issues concerning the natural
environment fall within the environmental
pillar of sustainability and are by far the
most widely used sustainability indicators
when measuring sustainability though by
no means more important than the other
two (Portney, 2013). The economic vitality
pillar of sustainable communities includes
issues such as the stability of economy
where all residents of the area have
adequate opportunity to live the quality of
life desired (Saha & Paterson, 2008).
Further, the population retains this ability
to support itself economically without
government assistance. Social sustainability
includes topics that impact people and their
quality of life. For instance, the availability
of adequate healthcare for all residents
living within a city increases social equity.
Additionally, for individuals unable to
provide for themselves, they have access to
social, medical, housing, and food
programs. Greater social equity is also
present when residents have a variety of
amenities close by that increases social
cohesion and quality of life (Dempsey et al.,
2011). Taken together, all three categories or
pillars constitute a robust sustainability
framework. Provided below is a closer
examination of specific indicators used
when creating indices for the three pillars
of sustainability.

Review of Environmental Indicators
Environmental indicators are the most
widely talked about and implemented
indicators for sustainability plans because
determining directionality towards a more
sustainable environmental practice is much
easier than determining what constitutes
greater social and economic equity
(Portney, 2013). The ways in which we view
the environment have changed post‐
developmentalism as the cost of carbon‐
intensive lifestyles to fuel growth and
expansion have been great, especially when
we consider that the built structures (e.g.
pipelines and road systems) to handle
movement of resources (e.g. natural gas, oil,
consumer goods) are substantially more
imposing on the environment than the
natural resources themselves (Ramaswami
et al., 2012). Higher rates of air pollution,
health concerns, and loss of non‐renewable
resources impact how people experience a
healthy lifestyle (US Environmental
Protection Agency, 2017; Uddin &
Khorshed, 2015).
Much has been written on the
importance of air and water quality of a
given area to sustainability as these have
large implications regarding the longevity
of resources and health (US Environmental
Protection Agency, 2017; Portney, 2002).
Poor air quality from particulates in the air
resulting from carbon‐based private and
public transportation systems and
manufacturing processes has been linked to
higher incidences of asthma and cancer (US
Environmental Protection Agency
Factsheet, 2009). Additionally, water
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conjunction with large amounts of concrete
and steel. We might expect that air and
water quality would impact human health,
but we might be less likely to consider
temperature as impacting health of
individuals. Research has been conducted
on “heat zones” and the discomfort index
(Kim, 1989), focusing on the correlation
between human comfort and the heat of
place of residence. Temperature is
something that is largely out of our control,
yet some argue that we can do some things
to at least mitigate the intense heat of urban
areas. For example, urban gardens can
“reduce heat islands” in climates that are
hot, making the living conditions more
bearable for residents (Gomez et al., 2011, p.
312).
Average annual precipitation is
another way that humans may be impacted
by the environment. As rain replenishes the
natural vegetation, it also may mitigate the
height of temperatures in urban areas
(Gomez et al., 2011). In sum,
environmentally friendly urban design
should be considered for measuring city
sustainability.

quality remains an important variable in
assessment of environmental sustainability
as individuals need clean and adequately
supplied sources of water to sustain life.
Likewise, clean and adequate supplies of
water are crucial for the survival of animals
and plants both on land and in water.
One way to preserve air and water
quality is to have more green space within
urban areas (Gomez et al., 2011). Increases
in green space may decrease average
temperatures as well as retain rain water by
using less concrete to allow rainwater to
reenter the natural water supplies of the
area (Gomez et al., 2011). This is known as
tempering the “environmental aggression”
by employing the natural world to do what
it has historically done in renewing and
replenishing water and air supplies (Gomez
et al., 2011, p. 312).
Population density, a city
demographic measure, has also been linked
with the health of the natural environment.
Jabareen (2006) has argued that high
population density as opposed to a
geographically spread out population is a
conservator of natural resources due to less
land mass utilized for human habitation,
leaving more area for natural environment
in surrounding areas and as a plus
“encourages social interaction” (p. 40). Of
course, this assumes that the surrounding
areas of high‐density places remain largely
unaltered from their natural state.
Thermal heat has been linked to the
health of individuals not only physically
but emotionally as well (Gomez et al.,
2011). With the inclusion of more green
space, urban centers decrease the intense
temperatures that may be experienced in

Review of Economic Indicators
Recent trends in the literature suggest
that as economic vitality increases,
environmental sustainability suffers
(Grossman & Krueger, 1993; Güney, 2014).
One explanation for this inverse
relationship is that a traditional foundation
for economic vitality is an increase in
individuals and businesses (Güney, 2014).
These result in a byproduct of increased
production that subsequently creates more
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growth is to repurpose previous
development space in such a way that it
increases the desire of people to stay and
conduct business in the city and reduces
urban sprawl. Thus, smart growth allows
for the maximization of space without
overconsumption, meaning that more of the
natural environment is preserved as the
built environment is better utilized.
Another way cities can revitalize their
economy is to focus on “green jobs”
(Portney, 2013). For example, cities can
provide incentives for engineering firms to
train staff on environmentally friendly
building designs that promote green
development/redevelopment of built city
structures. Newman (2005, p. 385) has
suggested that the larger picture related to
sustainable economic growth should focus
not on the loss of traditional manufacturing
business and industry but instead focus on
a redesigning of economic growth towards
incentives for smart growth and green
development, or as he puts it, “managing
the negative” or “promoting the positive.”
As such, economic prosperity should occur
in conjunction with environmental
protectionism, supporting the sustainability
framework.
Traditionally, city revenue and
employment have been used to measure
economic growth of a city or neighborhood
(Howley, et al., 2009). Under the
sustainability framework, we do not want
to ignore these traditional measures of
economy, but rather to utilize them in
thoughtful ways to boost our
understanding of the future viability of the
city economy in conjunction with
sustainable practices. In particular,

stress on the natural environment in the
form of higher proportions of pollution in
the air and water, as well as heavier
reliance on natural resources such as water,
fossil fuels, and trees.
Leigh and Li (2015, p. 635) have
suggested this negative relationship may be
mitigated through various techniques such
as businesses striving to reduce their
carbon footprint by “designing for the
environment” whereby products are more
environmentally friendly via reusability or
being “recoverable in disposal” of the
product. Lubell, Feiock, and Handy (2009)
have suggested that industrialization and
the businesses that manufacture products
can be good for city economy but need
policy regulation to ensure participation in
sustainable practices. Saha and Paterson
(2008) have noted that economic vitality
may be achieved when residents of a given
area have adequate opportunity to live the
quality of life desired, while industry
remains prosperous. One way to ensure
that individual and business interests
coincide is to develop “smart growth”
whereby multi‐use city plans allow for
individual use and business use within the
same area (Portney, 2013). This might
appear as a downtown area that offers
opportunity for residential living spaces
alongside small businesses and parks.
Oftentimes, smart growth plans will
include a refocusing of efforts towards
improving older or run‐down areas of the
city, incorporating public transit options
and bike pathways, while adding amenities
such as open space to attract and grow
social cohesion (Newman, 2005; Portney,
2013). Thus, sometimes the idea of smart
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vitality that is sustainable. Portney (2013)
found that level of education did not seem
to impact willingness to adopt city
sustainability plans; yet, others have found
that levels of education are positively
correlated with life expectancies and
negatively correlated with unemployment
rates of a city (Steinbrueck et al., 2014).
These findings indicate that level of
education may be important when
considering the sustainability framework as
this indicator may impact the city in many
ways, even if it lacks the ability to directly
impact whether a city adopts a
sustainability plan or not. Regarding
traditional modes of measuring a city’s
economy, it is important to consider not
only the current state of economic affairs,
but also the future outlook as well. As such,
when designing economic indicators for the
sustainability framework we can draw
upon these traditional modes of
measurement as well.

employment can be significant to
sustainability as employed individuals
have much to offer the city in the way of
reinvesting in other businesses, home
ownership, as well as being a source of
revenue and thereby supporting future
growth of the city (Howely, et al, 2009).
Research has indicated that places with
high unemployment struggle economically
due to reduced home ownership and
business investment (Alberti, 1996).
Looking more closely at the one‐
dimensional indicator of employment,
Portney (2013) has found that it is not
simply employment itself but rather the
type of employment that is correlated with
a successful of sustainability plan
implemented at the city level. In particular,
Portney (2013) found that “creative” job
employment was associated with greater
participation in sustainable governance
while manufacturing and service industry
employment were not correlated with an
increase in the success of sustainability
plans at the city level. These findings
indicate there is a necessity to move past
traditional measures of economic
prosperity to differentiate between types of
employment when designing economic
indicators for the sustainability framework.
Home values, median income, and
level of education have also been linked to
sustainability and economic vitality
(Portney, 2013). Portney found that with
increases in home values and median
income, cities tended to enact more
sustainability policies at the city level
(2013). It seems rational that higher levels of
education will ensure more people are
employed, thereby increasing economic

Review of Social Equity Indicators
When considering where to purchase
a home or build a business, individuals will
consider many things, including ease of
transport, city cohesiveness, health and
well‐being (Steinbrueck et al., 2014; Widok,
2009) access to wholesome food, and safety
(Steinbrueck et al., 2014). Social equity is
the ability for all residents within a city to
have access to the same societal networks
set in place such as “governments,
judiciaries, militaries, healthcare systems,
banking systems, education systems,
charities, etc.” (Widok, 2009, p. 43). Further,
Widok (2009) has suggested that these
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Tynon, 2010; Karuppannan & Sivam, 2011).
As individuals are more active within their
community, they tend to interact with one
another and are more directly involved
within their community and each other.
This social cohesion will, in turn, directly
affect participation and enhancement of
economic relationships of businesses within
the community (Coleman, 1993). As
individuals are provided a community that
contains open space for interaction or smart
growth areas, this can lead to increased
participation in the community, thereby
enhancing the connectedness to place and
people, allowing for greater access to the
networks necessary for a sustainable city.
Because social cohesion or connectedness
affects sustainability, things such as open
space that will enhance community
cohesion, are considered indicators in the
sustainability framework.
Another way to increase social
cohesion is to have a transparent policy
process at the city level and involvement of
individuals during the process to ensure
success of initiatives (Portney, 2002). This
can greatly encourage buy‐in from the
public and make positive change towards
sustainability. In this regard, city
sustainability initiatives will mirror the
community values in which they are
designed. These participatory opportunities
by individuals in the policy process will
profit the city in other ways as well. For
instance, a community with much network
participation, communication, and
exchange will not only experience greater
buy‐in of sustainability initiatives but may
also see higher rates of economic prosperity
(Crowe, 2010). Surprisingly, the age of the

social systems and characteristics are so
important to individuals and their well‐
being that they are foundational to
measuring social sustainability and
ensuring future generations have access to
them. Measurement of equity of access to
all the social networks available within a
city is discussed below.
Bearing in mind the sustainability
framework, the indicators that can hinder
access to social networks and have a long‐
term impact on the city are significant. For
instance, Howely (2009) found that relative
safety of a city negatively impacts peoples’
satisfaction with their place of residence, a
finding that could lead to a loss of people
willing to invest their time and money into
the city. Additionally, higher crime rates
have been linked with poverty, less access
to higher education, and lower
sustainability (Adidjaja, 2012; Alberti, 1996,
Widok, 2009). To further this point, the
Seattle Sustainable Neighborhoods
Assessment Project found that crime
steadily declined in Seattle between 1994
and 2014 (Steinbrueck et al., 2014). This is a
significant finding for sustainability
research since Seattle has for some time
been considered a national leader in
sustainability design and has worked
continuously through the years to become
more sustainable. The findings show that as
Seattle worked towards greater
sustainability, the crime rates of the city
declined.
Green spaces, or places for outdoor
exercise and interaction with others within
urban communities have been linked to an
increase in social cohesion of individuals
and accessibility to social networks (Baur &
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development both at the individual and
government level. We live in a world where
access to information and education
regarding best sustainable practices is at
our fingertips, yet oftentimes difficult to
understand or apply. This paper outlines
reasons for the city to be considered an
appropriate place to initiate policy change
and has presented a theoretical foundation
made up of three pillars of sustainability
that cities can incorporate within their
sustainability plans.
Cities are best equipped to design,
implement, monitor, and adjust
sustainability policy. Regarding the
environment, researchers have found that
air and water quality, the amount of
resources available, temperature,
precipitation, and open space are important
to consider. Regarding the economy,
researchers have found income, industry,
type of employment, and smart growth to
be important characteristics to consider. For
social equity, researchers have pointed to
social cohesion, open space, access to social
programs, and crime in their study of
sustainability. With access to these
important city sustainability indicators, city
planners can focus their efforts on
improving sustainability as they strive to
create a more reliable and equitable future.

city might impact how involved the public
becomes in the process to adopt
sustainability initiatives. Lubell, Feiock, and
Handy (2009) found that older cities may
have a more difficult time creating spaces
that allow for network participation, as
older cities have little room for drastic
changes to old land development models
and industrialized systems already in place.
Therefore, older cities may need to work a
little harder to increase social cohesion of
the city, encourage interaction of
individuals, and to create more equitable
access to social networks necessary for a
sustainable future. In sum, social
sustainability is best achieved through a
coordination of public and private interests,
equity of access to necessary systems, and
livability of place.

Summary
City sustainability is a topic of great
discussion not only among academia but
city policymakers and residents as well.
Since the emergence of increased
environmental awareness as related to our
post‐industrialized societies, we have
discovered a desire to preserve natural and
built environments such that future
generations have access to them as well. In
this regard, much discussion has led to
action on the front of sustainable
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