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ABSTRACT

After the Smart City: Global ambitions and urban policymaking in
Philadelphia is a study of the relationships between digital information and
communication technologies, urban policy initiatives for economic development,
and the material, spatial consequences of Philadelphia’s shift from an industrial
manufacturing city to a node in the globalized economy. The rise of ‘smart city’
policy initiatives signaled a shift in urban governance strategies to use digital,
information and communication technologies such as sensors, smartphone
applications, and other forms of embedded network equipment, combined with
analytic monitoring software, to improve the flow of people, goods, and
information through a city. In Philadelphia, the ‘smart city’ acted as a rhetorical
device to signal a promising, creative, vibrant, and intelligent city for globally
oriented, knowledge and innovation-driven enterprise.
The city’s primary use of the ‘smart city’ term was to describe a
civic-engagement effort to build an online, workforce education application to
train low-literacy residents—often living in formerly-industrial, now marginalized
neighborhoods—with the skills to compete for entry-level jobs in the globalized
economy. Jobs, if they materialized, would likely locate in the premium areas of
the globalized economy, continuing the social and economic marginalization of
much of the city. The research asks: Did the ‘smart city’ vision and associated
iii

programs in Philadelphia, such as Digital On-Ramps, result in a lessoning of
economic inequality, a key stated goal of the programs and promise of the
vision? If not, what alternative impacts resulted from them? This work suggests
that one possibility is that the vision and associated programs evolved to form a
script that promoted Philadelphia as a global city and ultimately drove a new form
of digital and infrastructural inequality grounded in a series of new geographies.
The analysis concludes by considering the spatial consequences of the ‘smart
city’ discussion, arguing that the ‘smart city’ primarily benefitted the alreadyprominent business districts of the city. This dissertation’s findings contribute to
literature in critical urban geography by discussing the implications of networked
information and communication technologies on policy making and the ways
urban policies are enrolled in larger shifts in governance strategies to position
cities as relevant and competitive worldwide.
The key finding of the dissertation is that rhetoric matters: the rhetorical
construction of the ‘smart city’ is closely intertwined with the shaping of the ‘smart
city’ through policy, practice and applications. The rhetoric of the smart city acted
for economic development, creating a discourse of technological determinism in
the actually-existing ‘smart city’. While much recent scholarship on the ‘smart city’
examines the data, control, and infrastructural change side of the topic, to fully
critique the ‘smart city’ necessitates examining both sides which work differently
despite using the same descriptive language. This division served to shift
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attention and resources away from addressing the actual inequality—of failing
schools and a lack of skills relevant to employers—towards solving problems
through an unproven online and smartphone application-platform. In
Philadelphia, which serves as the contextual focus of this dissertation, the
resources were deployed on basis of a technocratic ideology that masks
inequality behind a curtain of perceived need, which shifted the policy discussion
away from affecting widespread, formative change and toward technological
solutions.
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CHAPTER 1
THE ‘SMART CITY’ IN PHILADELPHIA: AN INTRODUCTION

1.1 Opening illustration: Declaring Philadelphia a ‘smart city’
In November 2012, the City of Philadelphia’s Mayor Michael Nutter gave
the keynote, plenary speech at the IBM Smarter Cities Summit, an invitation-only
event held at IBM’s global headquarters in Armonk, a suburban area upstream
on the Hudson River from New York City. This summit brought together thirty
mayors and their staff from cities participating in the Smarter Cities Challenge, a
three-year, global event that paired IBM engineers and consultants with cities to
provide technological solutions to urban problems (IBM 2013a). Introduced by
IBM’s Vice President of Corporate Citizenship and Corporate Affairs into this
rarified company, Mayor Nutter spoke for over ten minutes, first considering the
city’s decline as its industrial and manufacturing economy moved elsewhere in
the region and the world during the latter half of the twentieth century. He brought
the audience into Philadelphia’s twenty-first century economy, which he
described as: “ eds, meds, and beds,” otherwise known as “a thriving education
sector, a booming medical technology, hospital, and pharmaceutical industry, […]
and hospitality and tourism putting heads on beds” (Nutter 2012). At this point in
his talk, Mayor Nutter had presented the image of a reinvigorated city aligned to
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the globalized economy: dynamic, competitive, and strong. But not all was
positive in the City of Brotherly Love, because as Nutter continued,
[Philadelphia’s] economic drivers have changed for the most part, but our
city workforce has not. Currently two-thirds of the jobs in the city require
high literacy skills but only one-third of our residents have the skills
needed to fill those positions. Too many Philadelphians lack the basic
skills necessary to compete in the workforce of today and for the jobs of
tomorrow, including nearly 500,000 Philadelphia adults who may function
below the adult literacy levels […]. (Nutter 2012)

The Mayor went on to discuss the ‘smart city’ initiative that IBM’s Smarter Cities
Challenge consulted on, Digital On-Ramps, as a means of using ubiquitous
digital connectivity, cloud computing, and a mobile application—effectively a
smartphone ‘app’—to connect these low-literacy residents to workforce education
lessons, and through that to jobs in the city’s twenty-first century economic
sectors. This speech illustrated a common rhetorical theme in the mayor’s
presentation of Philadelphia’s smart city policymaking. The theme was enrolled in
an ongoing, city-wide entrepreneurial economic growth agenda underpinned by
and connected through a digital, information and communication technology
infrastructure platform necessary for business enterprise, consumers, city
government and residents, job seekers and job providers to function in the
globalized information and knowledge economy: digital connectivity could not be
separated from economic development. Further, in this vision the ‘smart city’ was
one where marginalized residents may attain relevant skills and find a job
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through the smartphone many likely carried daily, in a public computing center or
at a computer in a city library.
In Philadelphia, efforts to reduce the digital divide and foster digital
inclusion and civic engagement from the early 2000s onward became
commonplace and, hence, not unique enough for a ‘smart city’ initiative created
with IBM’s help. Mayor Nutter’s flagship ‘smart city’ initiative Digital On-Ramps
sought to provide the means for citizens to gain information technology skills and
access to information made available through the Internet. Through the Digital
On-Ramps program, which was built on top of earlier initiatives like Wireless
Philadelphia and Freedom Rings, Philadelphia positioned itself as a ‘smart city’.
This version of a ‘smart city’ reflects the notion of urban intelligence that can be
developed and drawn upon to improve the city’s economic competitiveness. To
quote Mayor Nutter’s speech in Armonk a second time,
Bridging the digital divide though, is not just a moral issue. It is an
economic and educational imperative… The civil rights issue of the
twenty-first century will be knowledge and information access. If you can’t
access information in this global economy, unfortunately you will be left
behind. We can’t afford to allow that to happen. (Nutter 2012)
With this speech, Mayor Nutter positioned Digital On-Ramps as a successful
project, already contributing to its goals, but the project had neither enrolled a
single participant nor to secured a job for anyone (Digital On-Ramps Data
Specialist Philadelphia Academies, Inc. 2014; Drexel University Program
Manager and Drexel University Senior Web Architect 2013). The Summit and his
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plenary speech offered Mayor Nutter—and by proxy the City of Philadelphia—a
podium from which to promote the city as an innovative, competitive, and creative
place that was actively working to make sure global enterprise could find its
place. Rhetorically Mayor Nutter stated the ‘smart city’ was an inclusive effort at
workforce literacy, but in actuality the arena of city governance that benefited was
economic. Looking past the rhetoric at the said and implicit economic agenda
showed this.
Philadelphia’s vision of the ‘smart city’ was discursively constructed much
more than spatially actualized. The lessening of social and spatial inequalities
that was part of the implicit goal and agenda for the ‘smart city’ implementation in
Philadelphia persisted, even as new enclaved, entrepreneurial geographies like
the Navy Yard emerged. The spatial consequences of the policymaking and the
rhetoric of change did not match.
The ‘smart city’ was largely located in a constellation of forward-looking
urban policy documents without a well-marked pathway to realization and
formative success. There were many strands in this vision, wound through the
quotes above, and the goal of this dissertation is to unravel them, tracing their
paths through the city and beyond. These strands travel through two visions of
Philadelphia: one was the city as the location of networked information and
innovation-driven, service industry economic action—Mayor Nutter’s “eds, meds,
and beds”—as well as the neighborhoods where the manufacturing factories and
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industrial plants used to be, where many city residents still live, cut off from this
new economy. The alternate was the city as desired and envisioned, where a
technologically-driven policy initiative would transform decades of socioeconomic polarization through Digital On-Ramps application. But at the time
Nutter spoke at IBM’s event, the Digital On-Ramps’ application had not been
released: no one had used the it and consequently no one had found a job
through the initiative: the pilot of the initiative began early the next year (Digital
On-Ramps Data Specialist Philadelphia Academies, Inc. 2014; Drexel University
Program Manager and Drexel University Senior Web Architect 2013). The
Summit and his plenary speech offered Mayor Nutter a podium to promote the
city as an innovative, competitive, and creative place that was actively working to
make sure global enterprise could find its place.
To understand ‘smart city’ policy making in Philadelphia, this moment and
this speech offer a window into the motives and desires at work: the city needed
to foster economic development though attracting globally-focused industries to
the city, promote civic engagement to align with this goal and make it politically
palatable in a post-industrial economic system; and support workforce training
and education to support those new economic ventures. Information and
communication technologies flowed through both of these systems, one to
network the global businesses together and the other to provide a connective,
electromagnetic terrain through which the legacies of post-industrial decline could
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potentially be rectified, through a smartphone application. To get at the
underlying logic of what a ‘smart city’ was for Philadelphia requires conceptually
and literally traveling throughout the city, both to engage the policies for digital
educational services to marginalized residents who would take part in Digital OnRamps and to the zones of the new, globalized economy, where jobs would
potential be found.

1.1.2 Context: Laying the foundations for a post-industrial, 21st century
Philadelphia
Philadelphia is a city of located between New York City and Washington
D.C. in the Mid-Atlantic stretch of the megalopolitan region of the Northeast
United States. Although Philadelphia lost its economic prominence to New York
City and its national political prominence to Washington D.C., the city has
remained among the top global cities in a number of categories including
financial services that the political economist Saskia Sassen listed in the most
recent edition of Cities in a World Economy (Sassen 2011). The overall social
and economic condition of the city under contemporary networked urbanism has
remained problematic. Even as the information-oriented economy has grown in
certain areas, the formerly industrial neighborhoods have sunk into a
marginalized blight of widespread inequality.
As Jason Hackworth explains in his study, The Neoliberal City:
Governance, Ideology, and Development in American Urbanism, (2007, 36-37),
6

the economic decline was fueled by industrial employers leaving the city in the
1960s and 1970s impacted Philadelphia’s city government budget starting in the
1980s, first through a $2.5 billion pension debt (citing Hayllar 1999) then led to
the layoff of 2,400 employees, selling off city properties, and borrowing money to
cover the budget shortfall caused by the lack of industry taxes. By 1983
downtown Philadelphia was transforming into a “panorama of shimmering glass
office towers, high class restaurants, and half-million dollar townhouses” hemmed
in by “moldering slum neighborhoods where islands of public housing erupted out
of an urban sea of deteriorated [and] often abandoned row housing” (Bauman
1992, 142). The 1980’s economic solution for proposed by Mayor Wilson Goode,
the first African American mayor of the city, largely resembled the solution
proposed by Mayor Nutter: an “aggressive market[ing] of Philadelphia as a place
to do business” (Bauaman 1992, 149). Jobs for unskilled residents, especially
minorities, isolated residents of these marginalized neighborhoods from
“accessible, middle-class occupations” (Wallace et al. 1999, 117; citing Massey
1990, 330). By the 1980s, the transition away from industrial manufacturing left
little opportunity for decent paying jobs for low- inner-city residents (see also
Norton and Rees, 1979).
The inability to borrow money through municipal bonds further hampered
city government into the early 1990s. Only after then-mayor Ed Rendell, who
later became Democratic governor of Pennsylvania, succeeded in further cutting
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city services did the bond rating agencies upgrade the city’s status. Hackworth
summarizes the situation: “Rendell successfully dismantled the local welfare
state in Philadelphia with relatively few political consequences by framing the
problem within the sufficiently narrow ideological confines of fiscal responsibility”
(2007, 37). At the same time, Rendell “shifted the city’s economic development
focus towards tourism, hospitality, and culture”, a position reflected in Mayor
Nutter’s presentation of “ends, meds, and beds”. The service-oriented economy
of “eds and meds” or education and medicine as place-based, fixed entities that
were the among the largest employers of a city such as Philadelphia was
established by the late 1990s, so much so that these industries were among the
city’s largest employers (Harkavy and Zuckerman 1999; Kromer 2010). The
neoliberal governance climate remained entrenched through the 1990s into
2000s, and has solidified into a given within the ‘smart city’: Philadelphia may
provide access to resources, but the responsibility to both gain training and find
work lies with the individual. The city government’s entrepreneurial role (Harvey
1989) was to actively encourage businesses to locate in the city, from the greater
region to around the world.
The current, globally oriented Philadelphia cannot be understood without
the industrial, manufacturing foundations around which much of the city was built:
the grid of streets, the neighborhoods, the transportation systems and the urban
infrastructure in general were designed around or transformed for moving
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manufactured goods into and out of the city (Hodos 2002; Zylstra 2013).
Philadelphia’s industrial economy began its decline nearly 100 years ago; this
decline progressed through the early twenty-first century (Gyourko et al. 2005,
20). As the industrial decline reached its low-point in the 1970s, Philadelphia’s
population dropped by 260,000; the decline continued all the way through the
1980s, 1990s, and 2000s, dropping a further 225,000 (Simon and Alnutt 2007,
395).
Not until the most recent US Census calculations in 2012 did the city’s
population register an increase, growing by nearly 60,000 between 2006 and
2012 (Pew Charitable Trust 2013, 5). To examine current economic development
and digital workforce education efforts first requires understanding the economic
flux within in a city with a growing, globally-oriented economy as well as many
marginalized, formerly industrial neighborhoods: the splintered terrain of
Philadelphia, to adopt geographers Stephen Graham and Simon Marvin’s term
(2001). While, to an extent, the city's downtown stabilized into a node in the
globalized information economy, as a whole the city suffered from "high taxes,
high crime rates, and poor schools", all of which drove the continued
outmigration, and, according to the business community, these governance
factors continued to impact the city’s potential for attracting more industry (Simon
and Alnutt 2007, 395). In this city of over 1,526,000 (US Census Bureau 2010),
poverty and inequality remain high. As of 2012, the time of research as well as
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the latest census data, Philadelphia’s poverty rate was 26.2%; while statewide
the rate was 13.1% and the nationwide average was 14.9% (US Census Bureau
2012). The constant, neoliberal negotiation between managerial city services and
the entrepreneurial selling of the city as a productive, welcoming location for
business has remained prominent in Philadelphia.
Even as the entrepreneurial, globalized economy continues to grow, the
opportunities for unskilled and low skilled workers remain few and far between
(Edmunds et al. 2014), which speaks both to the need for training such as that
Digital On-Ramps proposed, as well as the need to create more pathways to all
sorts of employment in general.

The ‘smart city’ digital overlay to these policy considerations was the latest
of many attempts to both provide jobs and foster new business in the city. While
the city did retain and grow a concentration of higher education, health services,
telecommunications, and pharmaceutical industries over the past few decades,
there were a significant amount of residents that, due to entrenched low workskill levels, faced unemployment or underemployment and an inability to secure
positions in the jobs that did exist. The workers of the industrial economy and the
neighborhoods that housed those workers were to a significant extent left out of
the global, information economy transition (Gilbert and Masucci 2011).
The city’s poverty, unemployment, and general marginalization was
geographically concentrated in the formerly industrial areas, as well as racially
10

segregated in specific neighborhoods, most prominently North Philadelphia a few
miles north of City Hall (Gilbert and Masucci 2011, 53). Philadelphia County (the
city and the county share the same metropolitan boundary) had the highest
unemployment rate in the region, at 8.4%; the average unemployment rate for
the region was 6.4% and the median was 6.5%, while nationwide the
unemployment rate was 6.5% (US Bureau of Labor Statistics 2013). These
statistics underscore some of the particulars of the networked urban condition in
Philadelphia: economic inequality was latent throughout large swaths of
marginalized, fractured neighborhoods where access to local employment, city
services, transportation, and safety were low (Gilbert and Masucci 2011;
Acquaint 1996). This economic inequality was also reflected in the differences in
median income and poverty. Using 2006 data, Sassen (2011) identified that the
White population had much higher income—$43,580, than the Black—$26,728,
Latino—$23,469, and Asian—$36,221 populations; the poverty rate was even
more striking: White poverty sat at 13.8%, whereas Black was 31.6% and Latino
39.2% (Asian poverty rates were not listed). Put together, this data reflected what
could be made visible through a ‘windshield survey’ driving (or walking or cycling)
around the city. The downtown neighborhoods of Center City Philadelphia and
around the University of Pennsylvania and Drexel University in West
Philadelphia, where the globalized economy was most prominent, transitioned
out of their post-industrial downturn, while outlying neighborhoods, which were
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home to much larger working class minority populations, have not transitioned
past their industrial origins. What work might have been found for residents of
these more marginalized areas would likely be in those central clusters, not in the
neighborhoods directly. These points will be expanded on in Chapter 6, which in
detailing the process of building out the Digital On-Ramps initiative, will discuss
the tragic state of public education in Philadelphia and how early digital inclusion
projects worked to improve educational opportunities as a means of
contextualizing the educational climate into which Digital On-Ramps was
deployed.

1.2 Argument and Findings: Opening up the “smart city” in Philadelphia
Cities are complex, multifaceted, and unable to characterize through either
singular or all-encompassing definitions. Cities can host or be defined by multiple
economic and civic functions: as social and cultural milieu, in terms of
infrastructure for social exchange and economic transactions, as geographic
centers and cross roads for the movement of people, goods and services, and
economic activities. Depending on the framework for analysis, cities can be
described in essential terms – agglomerations of people, goods, services, and
infrastructure; in functional terms – settings for transactions, etc.; in economic
terms as the locations of industry and enterprise, and so on. Geographers and
related urban scholars have approached ‘the urban’ and ‘the urban condition’ as
an object of study for the better part of a century, investigating cities as the
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location of—and organized around the modern, centralized political economy of
the manufacturing city such as Chicago— with the attendant social justice issues
of who benefitted from that geography (see for instance Harvey 2009 [1973]), to
considerations of the service and information technology sectors as the
organizing poles of a post-industrial, often automobile-centric city such as Los
Angeles (Sassen 2008; Scott and Soja 1998). More recent post-structuralist,
relational developments in urban scholarship articulate a need to examine
“ordinary cities” for what they are instead by positioning them against the
archetypes of Los Angeles or Chicago (Robinson 2011), or the cities of global
capitalism that Sassen identifies as mainly New York City, London, and Tokyo
(Sassen 2001, see also Castells 2000). I apply the relational framework
specifically of networked urbanism scholarship—most prominently organized in
Splintering Urbanism: Networked Infrastructures, Technological Mobilities and
the Urban Condition (Graham and Marvin 2001). Graham and Marvin (2001)
argue that infrastructure is the connective element around which global and local
flows of people, goods, and information are organized as the primary base of
cities, without which social and economic exchange cannot occur. For them,
policies, civic efforts, and business enterprise all rely on urban as well as social
infrastructure to function. I will draw on this construct of networked urbanism to
advance a critique of the social and technological origins of these systems when
considering who benefits and where in the Philadelphia context that will be
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described throughout this dissertation. These theoretical concepts are developed
in Chapters 2 and 3.
Defining the ‘smart city’ as an object of urban scholarship located in a
trajectory of urban theory is similarly illusive: while urban scholars agree that at
base the ‘smart city’ is the augmentation of information technologies onto—or
into—an urban landscape to achieve a variety of goals, what this actually means
and what the motivations for installing these systems are, is not universal. Within
this one term, many complementary and competing definitions could be found.
This dissertation looks at Philadelphia, Pennsylvania’s use of the ’smart city’ over
a short period of time between 2009 and 2013, as the city and its mayor sought
to stand out from other cities regionally, nationally, and internationally through
building ‘smart city’ policy initiatives into functional projects with far-reaching
benefits to the city, its residents, and its globally-integrated economy.
Philadelphia acts as a representative “ordinary city” with global aspirations, that
harnessed the ‘smart city’ discourse to promote the city around the world. This
section outlines the conceptual, methodological, and substantive impacts of the
dissertation.
This dissertation conceptualizes the geographic implications of ‘smart city’
policy making, examining it in depth in the one specific setting of Philadelphia.
The ‘smart city’ as a governance tool marks the integration of buildings,
neighborhoods, digital-urban infrastructures, city government and citizen
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activities with data analysis to solve a wide variety of urban issues. ‘Smart city’
policies propose to enable more efficient use and organization of urban systems,
leading to a more intelligent city by implementing a number of socially and
economically desirable deliverables, including maintaining economic viability and
vitality in a global economy, ecological sustainability via smart electrical grid
technologies and the like, citizen safety and health, e-government services,
improved, more efficient transportation systems, and more robust communication
systems (Harrison and Donnelly 2011; Hollands 2008; Kitchin 2014a), but how
and where these deliverables actually, actively impacted cities and their residents
was rarely considered in the planning documentation and the rollout of the
policies into operational projects. This project addressed the following research
through conducting a place-based case study of ‘smart city’ policy-making in
Philadelphia, asking:
•

How do ‘smart city’ policy initiatives impact existing situations of social
polarization and urban inequality in US cities?

•

What are the social and material consequences of the ‘smart city’? What
are the role, nature, significance, and spatial impact of the ‘smart city’ in
US cities? How are these projects designed, implemented, and
maintained?

•

How were the impacts of the ‘smart city’ measured? How did the
stakeholders determine if, when, and where they succeeded or failed in
implementing the projects to their fullest potential?
The key finding of the dissertation is that rhetoric matters, just as the

command and control aspects of algorithmic governance matter (Kitchin 2014).
15

The lessening of social and spatial inequalities that was part of the implicit goal
and agenda for the ‘smart city’ implementation in Philadelphia persisted, even as
new enclaved, entrepreneurial geographies like the Navy Yard emerged. The
spatial consequences of the policymaking and the rhetoric of change did not
match. Rhetoric of the ‘smart city’ acts for economic development, creating a
discourse of technological determinism in the actually-existing ‘smart city’. While
much recent scholarship on the ‘smart city’ examines the command and control
side of the ‘smart city’ topic, to fully critique the ‘smart city’ necessitates
examining both sides which work differently despite sharing the same rhetorical
stage. This division served to shift attention and resources away from addressing
the actual inequality—of failing schools and a lack of skills relevant to
employers—towards solving problems through an unproven online and
smartphone application-platform. In Philadelphia, the resources deployed on
basis of a technocratic ideology that masks inequality behind a curtain of
perceived need shifts the policy discussion away from widespread benefit and
toward technological solutions.

1.2.1 Conceptual dimension
Conceptually, this dissertation contributes to the scholarship on
contemporary, networked urbanism, the digital divide, and the localized spatial
form of the global information and knowledge economy. This dissertation
presents an example of policy mobilities for globally-oriented economic
16

development with material impacts in the urban landscape. The ‘smart city’
rhetoric was enrolled in economic development to signal Philadelphia’s
disposition toward providing a competitive, innovative, and intelligent
environment for business today, a track that was not well-aligned with the
presentation of solving urban inequality present in the primary ‘smart city’ policy
initiative.
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These goals are achieved through folding the ubiquitous computing and
wireless connectivity of mobile phones and related computing devices into the
discourse, asking if, and if so how and where the presence of always-on digital
connection lessens the digital divide and contributes to digital inclusion as a civic,
urban policy concern. In turn, does, and if so, how does the terrain of a city
transform due to these social and technological developments? Do ‘smart city’
digital inclusion-civic engagement efforts lessen the social polarization and urban
marginalization endemic in post-industrial neighborhoods of a city such as
Philadelphia? Foregrounding on the role, nature, and spatial impact of ‘smart city’
policies, it is possible to critique how these projects are affecting urban social and
spatial change (or the lack of change), and where these changes are located in
the cities. Through this critique, the research determined that ‘smart city’ policies
in Philadelphia did not drastically improve on situations of social polarization and
urban inequality, instead offering a means for the city to promote its importance
to the global economy. The research contributes to larger discourses of
policymaking and policy mobility’s in contemporary US cities (for instance see
McCann and Ward 2011; 2012), and the spatial consequences of economic
growth within the fractured, splintered landscape of cities today (Castells 2000;
Graham and Marvin 2001; Varnelis 2008).
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1.2.2 Methodological dimension
This project used a relational methodology (Easterling 2011; Graham and
Marvin 2001; Latour 2005; McCann and Ward 2010) to re-conceptualize
examinations of the contemporary city around the material and digital flows and
the networks that enable these flows. It focuses on the movement of ‘smart city’
policies through a city and seeks to understand how the smart city policies were
tied to specific projects that connected with the landscape of the city itself.
Ultimately, the project aims to examine the mutually constituted development of
policy, place, and technology as the digital-mediated, ‘smart city’. This
dissertation uses a case study of Philadelphia to define and examine the digital
city. The Philadelphia ‘smart city’ example is informed by examining three
interwoven initiatives:
1) The city’s participation in IBM’s Smarter Cities Challenge,
2) The efforts to build Digital On-Ramps, an Internet-based workforce
education and job-finding portal and the city’s “Philadelphia: Smart City,
Smart Choice” campaign to engage globally focused economic
development, promotion, and business services, and
3) An exploration of the Philadelphia Navy Yard as a prominent location of
the ‘smart city’ enterprise with far-reaching implications for the city’s
largely fractured landscape of social and economic polarization.
The dissertation examines how one city seized on to the global interest in
‘smart city’, digitally-minded, technologically-driven solutions to solve urban
problems such as joblessness and poverty, as well as economic growth. One
way of thinking about the use of the term smart city in Philadelphia is that it
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operated as a rhetorical device to give rise to digital inclusion as a necessary
component of economic growth. Digital On-Ramps and the economic sectors
targeted by the policy initiative provide metaphorical glue binding together the
‘smart city’ efforts. The Digital On-Ramps program was the most prominent
context within which the term ‘smart city’ was used in Philadelphia; therefore, the
program also became a surrogate for smart city policy in this local context.
Between its proposal in 2010 and pilot implementation in 2013, Digital OnRamps successfully brought together many different city agencies, nongovernmental education and workforce organizations, and corporate consultants
to collaborate on an online, web portal, social-media style environment that was
intended to provide training in emerging industries of the globally-oriented
information economy. The program targeted involvement of unemployed or
underemployed, marginalized city residents that were considered by the City of
Philadelphia to be the most in need of the computer and Internet skills necessary
to find a position in the emerging fields in the local economy. A key finding was
that—as a geographic and urban concern—even though Digital On-Ramps was
intended to bring jobs to marginalized city residents, the project as-it-existed was
implemented in and benefitted areas of the city already well-off and well
connected within the new, information-centric economy, areas tacitly targeted by
the “Philadelphia: Smart City, Smart Choice” marketing campaign, which sought
to promote the city as an intelligent place to do business because of
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Philadelphia’s location, civic and educational resources, and quality of life
(Philadelphia Business Services 2009). See Figure 1 below for a chronology of
the policy and economic events examined in the dissertation.

1996

1998

2000

2004

2006

WiFi
Philadelphia

2008

2009

Fiscal plan
2009-2013
311
system
brought
online

CITYWIDE CIVIC
& ECONOMIC
DEVELOPMENT
POLICY EFFORTS

2010

Greater
Philadelphia
Economic
Development
Plan released:
globally focus to
policy discussion

Citywide Vision:
Philadelphia 2035

Fiscal plan
2013-2018

2013

2014

Open Data
Policy
implemented

Freedom Rings Partnership
Keyspot Public Computing Centers

Philadelphia: Smart
City, Smart Choice
promotion began to
attract global business
enterprise to city
IBM launches
“Smarter
Planet”
campaign

‘SMART CITY’
POLICY MAKING IN
PHILADELPHIA
Philadelphia
takes
ownership of
Navy Yard

2012

Office of Innovation &
Technology opened

IBM’s Smarter Cities
Challenge global consulting
event announced

Naval
Shipyard
closed by
US Navy

2011

Master Plan for
redevelopment
as economic
zone released

PHILADELPHIA NAVY
YARD AS GLOBAL
ENTERPRISE ZONE

Philadelphia: Smart City, Smart
Choice insert for Fortune Magazine
IBM Smarter Cities Challenge
Philadelphia report released

Advanced manufacturing
identified as growth area by
Philadelphia Industrial
Development Corporation

Digital On-Ramps
planning starts

1998 Keystone
Opportunity Zone Act
amended to 2020

Critique of Keystone Opportunity Zones released by state

Urban Outfitters relocated from downtown Philadelphia

Digital On-Ramps
piloted; advanced
manufacturing
industry chosen
as initial target of
training

$2 million
donated to Digital
On-Ramps; via
Drexel University

Digital On-Ramps
partners with Clinton
Global Initiative

Building 100
Innovation
Center
opened

Keystone Opportunity Zone legislation passed in PA;
tax breaks for economic development through 2012

Philadelphia chosen for
Smarter Cities Challenge

Master Plan
updated
Glaxo Smith
Kline opened
research and
development
facility

Philadelphia’s
City Controller
audits Keystone
Opportunity
Zones benefit for
city, finds them
lacking

Figure 1: Chronology of events examined in dissertation.

1.2.3 Substantive dimension
I used the ‘smart city’ term to guide what the research focused on: the
aspirations and intent of the urban planners and the policies themselves, the
neighborhoods where Digital On-Ramps targeted outreach, the industries
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considered “smart” by Digital On-Ramps and Philadelphia’s economic
development agency, and the spatial outcomes of all these interwoven issues in
the Navy Yard. The imperative for Digital On-Ramps emerged out of earlier urban
policy efforts to address the digital divide, to provide access to computers and the
Internet. These in turn evolved from policies that focused on urban renewal and
reinvestment and welfare reform that marked the transition of the city as an
industrial one to a post-industrial one from the 1950s to the 1990s. The interest in
reducing the digital divide as a policy concern had transitioned to advance a
vision of digital inclusion. These efforts acknowledged that, as the access to
computers as well as Internet-enabled smartphones and other mobile computing
devices became prevalent, the underlying issues of neighborhood-level, innercity poverty have not improved significantly. Digital On-Ramps worked to achieve
digital inclusion by using the ubiquitous, always on potential of a smartphone to
provide entry-level training for jobs in industries that rely on the same sort of
information processing and Internet connectivity. High-speed broadband Internet
and other information and communication technologies provided a new, “smart”
and transformative vision of urban change, wrought primarily through that
pocketable smartphone. Unfortunately for the citizens left behind in these several
decades of economic and policy transition, as this dissertation will detail, the
economic inclusion that Digital On-Ramps provided was more useful as a
promotional vehicle to highlight the city’s global competitiveness in the
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information economy than to provide jobs for the individuals who might have
participated in Digital On-Ramps itself. The city’s economic development likely
benefited through the promotional capacities of working with IBM much more
than any individual resident seeking work in the globalized economy.
In this research project, the ‘smart city’ became less the object of study
than an entry point through which to trace together two separate but interwoven
topics: post-industrial, twenty-first century information and service economy and
inner-city job creation. Both the partner organizations that built Digital On-Ramps
and Philadelphia’s economic development agency grabbed on to the ‘smart city’
term around the same time and used it to describe a not-dissimilar interpretation
of the city as a place with significant economic potential in the global economy.
Consequently, the ‘smart city’ carried significant conceptual value for a variety of
groups within the city.
Digital On-Ramps allowed the City of Philadelphia to show how it was
‘smart’ through highlighting an initiative designed to benefit disenfranchised
residents, without having to back up the claim with city residents successfully
placed in jobs in a ‘smart’ industry. I considered the dual focus to these ‘smart
city’ projects: how they were intended to achieve particular outcomes within a
particular place, but they also had to project an image of dynamic, innovative
‘intelligence’ outward regionally, nationally, and globally. In Philadelphia’s case,
the city government’s economic development strategies grabbed on to the ‘smart
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city’ trope when the topic was new and thus interesting—and proceeded to align
a workforce education project into the discussion of a ‘smart city’s’ potential for
economic development and growth. Highly interconnected, very specialized
districts and zones within cities such as Philadelphia act as command centers in
the globalized economy (Sassen 2001), and the resultant “premium network
spaces” also contribute to instances of social and spatial polarization that, in part,
are enabled through the same information and communication technologies
(hereafter ICTs) that connect the cities to the globalized economy, an argument
the geographers Stephen Graham and Simon Marvin make in Splintering
Urbanism: Networked Infrastructures, Technological Mobilities and the Urban
Condition (2001).
To track this final point about economic enclaves and “premium network
spaces,” I examine the Philadelphia Navy Yard. This zone contained the city’s
vibrant and growing global enterprise, a centerpiece of a public-private
partnership. It is an economic space for globally integrated, information-focused
creative industries, located at the far southern fringe of the city. Jobs in the field
of advanced manufacturing—a recent push to reinvigorate United States
manufacturing capabilities through precision and flexible, high-tech production
models—were the target of Digital On-Ramps initial rollout. Advanced
manufacturing’s research and development, incubation hub in Philadelphia was
at the time located in the Navy Yard.
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Considering this area as a “premium networked space” was a way to
examine how digital inclusion and economic development did or did not improve
the social and economic splintering within the landscape of the city. I found that
the potential jobs in advanced manufacturing—as a key outcome of Digital OnRamps workforce development strategy—did not contribute to significant
neighborhood change and did not meaningfully impact conditions of social
polarization within Philadelphia’s splintered urban landscape. Jobs at the far
edge of the city, distant from the neighborhoods targeted by Digital On-Ramps—
even if they were acquired— could not contribute to widespread urban change.
As such, I argue that in the case of Digital On-Ramps, the ‘smart city’ vision did
not achieve its intentions. Philadelphia was able to promote its ‘urban
intelligence’ by highlighting Digital On-Ramps as a productive concept instead of
a successfully implemented pathway to employment for city residents.
To reiterate, following the ‘smart city’ as a concept provided a means of
scrutinizing top-down, joined economic development urban policy-making efforts.
The intent with this approach was to understand how the municipal, nongovernmental, and corporate actors involved in the project perceived of the
benefits the ‘smart city’ would bring to the city and its residents, and in turn, what
industries and what areas of the city have been impacted by the process. The
benefits the actors cited were often indistinct, unclear, or to be determined in the
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proximate future, which spoke to the muddled, unclear nature of the ‘smart city’
and its place-based ability to affect urban transformation.
This research found that the potential of Digital On-Ramps in particular
and the ‘smart city’ in general to enact significant and meaningful change to the
endemic poverty, marginalization, and social polarization in Philadelphia was
present, but the ‘smart city’ discourse relied too much on the possibility of new
industries locating in Philadelphia in the near future because of the presence of—
in the case of Digital On-Ramps—a trained workforce, than on providing jobs for
citizens in need of work. Highlighting how the city intended to train a workforce
for new industries signified that the city was welcoming those new, ‘smart’
industries, but training residents for positions in fields that were not yet present in
Philadelphia was problematic: without a clear pathway to defined jobs, even the
planners had difficulties explaining what Digital On-Ramps intended to do and
how it would improve the city on the ground, beyond the conceptual stage.
1.3 Overview of the dissertation
To chart the evolution of ‘smart city’ policies in Philadelphia from 2010 to
2013 necessitates looking at three topics. First, at the evolution of IBM’s Smarter
Cities Challenge and the issues the Challenge proposed to solve through urbantechnological solutions. Second the two aspects of Philadelphia’s ‘smart city’
policy efforts for economic development growth and digital inclusion, workforce
education, Digital On-Ramps and the “Philadelphia: Smart City, Smart Choice”

26

campaign. In turn, to discuss these two topics first requires exploring the policy
documents and implications of the unevenly distributed urban terrain that
encompasses both economic activities and desired growth industries in the city at
the time, and digitally-minded civic engagement concerns. Third, to understand
the actual city within these visions, the spatial locations of the economic action
that was literally or tacitly promoted in the ‘smart city initiatives, to pull these
policies down into the city itself, it is necessary to take on each topic separately
before reassembling these visions into a cohesive whole. This chapter began
with Mayor Nutter above because the mayor and his office are the connective
element between the disparate parts; to unpack the ‘smart city’ required moving
back and forth through City Hall both literally and figuratively.
To achieve these aims, the dissertation is organized as follows:
•

Chapter 1: Chapter 1 offers an introduction to the research and an
overview of the project itself.

•

Chapter 2: Chapter 2 reviews of the relevant literature, starting with
scholarship on network society and networked urbanism and the urban
condition within ubiquitous computing’s connective overlay, then
considering the digital divide, marginalization, and the entrepreneurial
nature of urban governance today, before finishing by critiquing existing
‘smart city’ and ‘smart urbanism’ literature for not sufficiently engaging with
the above mentioned urban scholarship.

•

Chapter 3: Chapter 3 discusses the methodological foundation for the
research, the methods of data collection and analysis, and the rationale for
applying a place-based case study approach to study the ‘smart city’ in
Philadelphia.

27

•

Chapter 4: Chapter 4 lays out the digital, infrastructural foundations of
smart urbanism and ‘smart city’ policies by uncovering the geography of
mobile communication and the Internet in Philadelphia. The chapter then
introduces the variety of civic technologies that contribute to the city’s
general, everyday smart urbanism.

•

Chapter 5: Chapter 5 is the first of three chapters reporting the data and
analyzing the findings of the research. This chapter examines IBM’s
interests in organizing the Smarter Cities Challenge, providing background
into IBM’s conceptualization of the benefits of ‘smart’ urban technologies
and the reasoning why cities were interested in participating in the
Challenge as a means of promoting themselves as ‘smart cities”.

•

Chapter 6: Chapter 6 looks closely at how the City of Philadelphia
conceptualized its twenty-first century economy, economic development,
and civic engagement. It focuses on urban policy, considering what
industries were promoted as competitive, creative, and—consequently—
smart, and where in the city were they located. The chapter then examines
the efforts to reduce the digital divide and promote better digital inclusion
among low-literacy, marginalized residents through its Smarter Cities
Challenge initiative, Digital On-Ramps. The initiative’s vision contributed to
and reinforced Mayor Nutter’s entrepreneurial promotion of “eds, meds,
and beds” as the foundation of the city’s economy.

•

Chapter 7: Chapter 7 brings the ‘smart city’ policy discussion into the
actual city, looking at what physical locations emerged as potential, if not
actual, ‘smart city’ districts in Philadelphia. The strongest iteration of the
‘smart city’ in Philadelphia was in the Philadelphia Navy Yard publicprivate enterprise zone. This area was vibrant, competitive, and growing,
but spatially removed from the existing city and its industrial roots,
indicating that the ‘smart city’ reinforced existing spatial patterns of
marginalization and polarization, common and established patterns of
networked urbanism.

•

Chapter 8: Chapter 8 assembles the findings of policies, spaces, and
actors from Chapters 4 through 7 and critically examines what came of the
‘smart city’ in Philadelphia as well as the larger implications of the
research.
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The analysis of these programs as part of the case study of Philadelphia’s smart
cities initiatives will include an examination of the presentation and representation
of the discourse around economic development agendas, digital inclusion efforts,
and the terrain where these topics merge: the zones of the new economy where
marginalized residents might find employment. In doing so and in these pages,
Philadelphia as a ‘smart city’ emerges.
The point of departure for this study was to empirically consider how the
‘smart city’ has become a material and experiential manifestation of an
amorphous concept and policy strategy. In this dissertation I explore the
presentation of the ‘smart city’ in Philadelphia and the representation of the city in
Philadelphia’s use of the term. As the concept passes from an idea—digitally
enabled, mobile and fluid civic engagement to improve urban issues—to
processes—the ‘smart city’ as a facet in a globally minded economic
development agenda—to initiatives—harnessing digital, civic engagement to
accomplish workforce education. In this fashion, the ‘smart city’ enrolled many
actors across many networks, some local and grounded, some stretching far past
the city’s borders. These ‘smart city’ actors and networks created a script for
urban intelligence that found its locus in Philadelphia’s economic development
efforts and the industries targeted therein, repurposed through policy and
information and communication technologies to foster a spatial disposition that
encompasses these variants of what it means for a city to become a ‘smart city’.
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CHAPTER 2
LITERATURE REVIEW: GEOGRAPHIES OF THE ‘SMART CITY’

2.1 Introduction
Smart cities are places where information technology is wielded to
address problems old and new. (Townsend 2013, xii)

Chapter 2 presents a literature review of the ‘smart city’ and smart
urbanism as extensions of the contemporary, networked city: as civic-minded,
socio-technical efforts built upon a base of ubiquitous digital information and
communication infrastructures. These ‘intelligent’ policies embody the desires for
a variety of outcomes for a city, its economy, and its residents. This literature
review examines ‘the city’ and ‘the urban’ within smart urbanism and ‘smart city’
initiatives via a interwoven collection of scholarship on: 1) the space, place, and
relationships between entrepreneurial city governance; 2) globalized economic
activities; 3) digital inclusion and civic engagement of residents via new
information systems; and 4) the ubiquitous, digital and mobile communication
and computing systems that underlie these intertwined actions. Additionally, this
review traces the lineage of ‘smart city’ and smart urbanism literature itself from
the mid-2000s, when the topic started to receive scholarly interest, forward to the
present. Both because interest in the ‘smart city’ is relatively new, and because
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the field encompasses many often disparate knowledge bases—electrical
engineering and computer science, urban planning, business, and so on—
scholarship on the topic is not cohesive. An overarching element of the discourse
on the ‘smart city’ is the city, even though, as I will argue, this I often the least
theorized component of the scholarship.
My core argument with the literature is as follows: the multiple strands of
urban scholarship needed to conceptualize the actually existing ‘smart city’ will
be used to organize the review. Networked urbanism literature addresses how
infrastructures build cities, but this scholarship focuses too closely on the
construction of socio-technical systems and not enough on what these systems
enable, in this case the policy initiatives of both smart urbanism as well as IBM’s
’smart city’ consultancy. Ubiquitous computing literature considers the social and
technological changes emerging from mobile technologies, but does not account
for the governance and power implications of these technological changes, nor
the splintering characteristics of networked urbanism itself (Graham and Marvin
2001). The neoliberal city literature and the entrepreneurial city literature both are
central to understanding the governance implications of technocratic ‘smart city’
policy solutions, but this literature does not address very well the digitallymediated nature of policies that build on technological objects. These bodies of
scholarship are presented below, then the chapter concludes by presenting the
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gaps in the literature, opening conceptual space for the empirical findings of this
dissertation.
The review is divided into the following sections:
•

Networked urbanism literature provides the scholarly foundation for the
entire study, providing a framework from which to critically investigate the
role of social and information infrastructure as well as material and digital
urban infrastructures in enabling—and sometimes hindering—the
movement of people, goods, and information. Broadly speaking, this
scholarship provides a vocabulary to advance a spatial understanding of
the interconnections between tangible, physical places and spaces and
the intangible, immaterial, pervasive digital information and communication
technological systems that are central elements of social exchange today
(Castells 2000; Dourish and Bell 2011; Graham and Marvin 2001; Mitchell
2003; Tarr and Dupuy 1988; Varnelis 2008).

•

This review situates the smart urbanism and ‘smart city’ discourse,
‘smart city’ policy initiatives, and case studies on this topic within this
existing body of urban scholarship. The development of ‘smart city’
initiatives was intended to address the early-twenty first century,
networked urban condition, where networks, such as freeways and other
transportation systems, enable some uses of a city but in the process cut
off other areas (Townsend 2013). At the same time, other infrastructure
networks, such as mobile communication and telecommunication as a
whole, provide pervasive connectivity to information that can offer ways to
address the spatial disconnect between a city resident and services such
as education. Networked urbanism in all its instantiations is the urban form
of network society and the globalized information, knowledge, and
innovation economies that are its core industries (Castells 2001; Castells
2010; Sassen 2001; Sassen 2010) industries that rely on the same global
and local telecommunication systems and computing power that have
permeated the urban fabric itself. Networked urbanism scholarship
critiques the way socio-technical infrastructure developments over the last
fifty years have changed cities. For this review I primarily focus on the
scholarly treatment of the relationship between the role of information and
communication infrastructures and the manifestation of these urban
changes. Many scholars have focused attention on the centrality of
information and communication technologies to the rise of economic
zones of the information economy such as central business districts and
suburban office campuses (Easterling 2005; Garreau 1991; Graham and
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Marvin 1996; Graham and Marvin 2001). Others have examined the
impacts of these technologies on achieving social goals such as lessening
the digital divide and providing employment training in areas of inner city,
socio-economic marginalization and inequality, areas often cut off from
the economic nodes both physically and through a lack of access to the
potential of digital computing and high speed Internet (Gilbert and Masucci
2011; Wacquant 1996). Others have pointed out that wireless, mobile
technologies have transformative impacts on access to the Internet and
computing in novel ways (Dourish and Bell 2011; Foth 2009; Shepard
2011). Collectively, these themes in the literature will be drawn upon to
critically examine ubiquitous computing, which is comprised of ever
present ICT infrastructure, devices, sensor networks, analytic software,
and code/spaces (Crang and Graham 2007; Greenfield and Shepard
2007; Kitchin and Dodge 2011), which have in turn provided the
framework to foster ‘smart city’ projects themselves (Kitchin 2014a). This
examination of ubiquitous computing considers the urban condition in
contemporary networked cities—not just the infrastructural bases of the
era. I will argue that ubiquitous computing is integral to ‘smart city’ policies,
necessitating a consideration of ‘smart city’ scholarship, involving changes
to urban governance both for economic development and growth as well
as addressing urban marginality.
•

Within the networked urban condition—and mindful of the globalized
information economy largely located in cities (Sassen 2001)—policies for
city governance and economic growth have shifted over the last thirty
years. Scholarship on the entrepreneurial city as an economic
development strategy examines the transition of city governments’ role
from managing a city to promoting said city as a productive location for
industries of the information economy (Harvey 1989b). Nested as a joined
topic for the case of this dissertation, scholarship on the neoliberal city,
critiquing the local situation of municipal governance policies under the
overarching national austerity policies of the last thirty years, where cities
are forced to fulfill its obligations with drastically reduced federal and state
support and a shrunken tax base, provided the inward-looking policy
objectives to the entrepreneurial outward-looking efforts of urban,
economic policy (Brenner and Theodore 2002; Harvey 2006). The costcutting measures of neoliberal city governance are often used to justify
‘smart city’ projects, which I position as an extension of the scientific
planning movement (Fairfield 1994; LeGates et al. 2009; Light 2003;
Medina 2011) (This point is discussed in Chapters 4 and 5). Specifically
considering the local, neighborhood impact of digitally-mediated, ‘smart
city’, civic engagement efforts relates to scholarship addressing the digital
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divide that looks at how building computing skills among residents of
marginalized, often post-industrial neighborhoods may increase these
residents’ ability to integrate into the information industries of the network
society (Servon 2002; Gilbert 2010; Gilbert and Masucci 2011).
Information and communication technologies become enrolled in efforts to
‘improve’ the lives of residents through access to and training for the
computing technologies. These technologies are central to jobs, social
interaction, and civic exchange in the network society (Castells 2000;
Castells 2001). ‘Smart city’ projects often assume to harness the
pervasive connectivity present in a networked city to improve on an aspect
of the urban condition, to use digital means to address the urban inequality
latent in a networked urban landscape such as found in Philadelphia.
•

To highlight the variety of definitions of, and aspirations placed on the term
the ‘smart city’, the literature review concludes by examining ‘smart city’
policy making and planning, and smart urbanism in general from a
specifically, intentionally urban standpoint. Urban intelligence is presented
here as part of a continuum of the post-World War II efforts to rationalize
urban planning and city management through cybernetic thinking and
computing processes, then coming forward to the twenty-first century
evolution of this thinking in applying computing power to ‘solving’ urban
problems and the role of expert knowledge in this process (LeGates et al.
2009; Light 2003; Medina 2011).

Chapter 2 first considers networked urbanism: this fractured contemporary urban
landscape of socially polarized neighborhoods and exclusive economic zones,
and the urban condition therein. This terrain is interwoven with the latent
communicative potential of ubiquitous computing and wireless connectivity—in its
many iterations—as a common component of urban life today, a component that
is increasingly harnessed by cities to address a digital divide in the marginalized
areas. Next, urban policies for economic growth and improving on socio-spatial
inequalities in networked cities and the information economy are considered. The
overview of existing ‘smart city’ and smart urbanism literature segues into
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considering gaps in networked urbanism scholarship as well as ‘smart city’
scholarship.
2.2 Tying smart, networked urbanism together: Technology, script, and
disposition
This literature review begins by integrating networked urbanism—as a
multi-layered assemblage of spaces, infrastructures, policies, and industry—
through applying a new spatial grammar that draws on the work of architectural
scholar and urbanist Keller Easterling. This renovated spatial vocabulary offers a
means of exploring the active potential of space to do things, such as through the
widespread, ubiquitous computing technologies found in cities today, and in turn
to consider the expectations placed onto this potential as well as the spatial
ramifications that then arise. Via the meshing of software code and networked
devices, spaces within cities achieve an “active form” (Easterling 2012a; 2012b;
2012c) that in essence is the goal of ‘smart city’ initiatives; this mix of
technologies and scripts for acting a particular way—such as ‘smart’, innovative,
or competitive, whatever that might entail—foster a disposition able to achieve
new things in space without necessarily changing the materiality of that space.
Through these three terms, it becomes possible to integrate the socio-technical,
socio-spatial potential of ‘smart city’ initiatives into the larger discussion of
networked urbanism, with its areas of economic strength as well as inner city
marginalization. As Easterling writes, “Active forms design a disposition—a set of
capacities for shaping space over time. Active forms are forms for handling
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forms” (2012c). A ’smart city’ initiative, a globalized economic zone, or a 311
smartphone app and the pervasive connectivity it functions through do not have
to actively transform space to foster new relationships therein.
This vocabulary, as an applied use of a Bruno Latour’s Actor-Network
Theory (see for instance: Latour 1993; Latour 2005; Latour and Hermant 1998)—
which will be detailed in Chapter 3—is a means of organizing the disparate
literature on networked urbanism and the hybrid associations between places,
people, policy initiatives, infrastructures, software and computing devices that
must be assembled to study ‘smart urbanism’ and ‘smart city’ projects. Easterling
considers the latent ability of infrastructures to perform certain activities, writing
that “infrastructure, whether composed of digital, building or urban components is
dispositional. It is made of action just as much as it is made of concrete, bits,
cables or CPUs. It does not constitute an event, but must rather be observed
over time as a potentiality, capacity, ability, or tendency” (Easterling 2011, 155).
‘Smart city’ initiatives, nested within networked urbanism, becomes a social and
economic infrastructure: a support system for other activities: developing new
economic vitality, promoting ecological sustainability, and the like. The concern of
this dissertation is both to unpack what in particular the ’smart city’ accomplished
in Philadelphia, but also to use the ‘smart city’ as a conceptual vehicle to trace
out the new relationships and new spatial disposition between city, resident, and
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economic activity in Philadelphia. Without physically transforming an area of the
city, a ‘smart city’ initiative still has the active potential to impact urban space.
The ‘smart city’ projects that I consider in this essay were not planned
solely to make municipal infrastructures more efficient. They were enlisted to do
that, but at the same time, and more importantly I will argue in Chapter 5, they
were implemented to present the city as a ‘smart’ place, where the city’s
interconnected systems function smoothly and as such were a productive place
to do business. This is the particular script that has been created around the
‘smart city’ projects discussed in Chapters 4, 5, 6 and 7. To describe these new
relationships Easterling writes,
Humans script activities in technologies, and… technologies script human
activities. Humans may direct the use or application of a technology, as in
the choice to use electricity for lighting. As narrative or persuasion, a script
may also set the ideological course for a technology. In turn, a technology
delivers new capacities to enhance the activities of humans. (Easterling
2012b, 59)
To apply these terms, technologies are the tools and systems that arrange these
new relationships, scripts refer to the said and implied expectations of what a
system might do as well as the discourse built on these expectations (Latour
1992), and disposition points toward the ability of a space to do something new
or different. In the case of smart urbanism and the ‘smart city’, technologies are
the digital systems—hardware and software and interconnectivity—that lie at the
heart of the ‘smartness’ and without which the systems could not function. These
three terms are presented graphically in Figure 2 below. The scripts are stories
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that are told to define a subject in a particular fashion: the said and unsaid
expectations of what a system might do, where expectations and understandings
are built. Easterling defines disposition by adopting the mid-twentieth century
philosopher Gilbert Ryle’s metaphor of a ball on a plane, which does not have to
roll down the plane to have the ability to do so (Ryle 2009). A new spatial
disposition is then the outcome of intertwined technologies and scripts. With
smart urbanism or a ‘smart city’ initiative, the overlay of analytic and
communicative potential may not be marked or signaled or even located in any
particular object or physical, material area, but the disposition the ‘intelligent’
project allows for is still latent in the city nonetheless.
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Figure 2 Generating a 'smart city': technologies, scripts, and a new spatialized disposition

2.2.1 Setting the stage for ‘smart city’ research: Networked urbanism
scholarship today
Between the lines of the network there is, strictly speaking, nothing at all:
no train, no telephone, no intake pipe, no television set. Technological
networks, as the name indicates, are nets thrown over spaces, and they
retain only a few scattered elements of those spaces. They are connected
lines, not surfaces. They are by no means comprehensive, global or
systematic, even though they embrace surfaces without covering them,
and extend a very long way. (Latour 1993, 118)
This section now transitions to the networked urbanism literature directly.
A relational approach to urban geography considers the contemporary urban
landscape as many “networked ecologies”, where a city is comprised of
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“networked, hyper-complex systems produced by technology, laws, political
pressures, disciplinary desires, environmental constraints and a myriad other
pressures, tied together with feedback mechanisms” (Varnelis 2008, 15). The
architectural scholar Kazys Varnelis (2008, 15) calls this situation “the
infrastructural city”, where “networked ecologies embody the dominant form of
organization today, the network, but these networks can be telematic, physical, or
even social”. Geographers Graham and Marvin’s conceptualization of the city
made up of material and immaterial flows (Graham 2002a; Graham and Marvin
2001) provides another foundation for examining the urban, arguing that the role
of socio-technical infrastructures is to enable the natural, human and non-human
forces that make up the places of dwelling, markets and cultural exchange such
as cities. This concept touches on the need to redefine infrastructure as not
solely the “hidden substrate” of modern life (Easterling 2011, 154), but also as
the standards, protocol, laws, regulations, and other processes that constitute as
well as delineate, regulate, and mediate the everyday spaces of the city (Kwinter
2010, 59; Latour and Hermant 1998; Star 1999; Star 2002). A key understanding
of networked urbanism is that an urbanism built on modern infrastructure
systems is inherently unevenly distributed, that certain areas of a city are
privileged and others cut off, a point that Latour’s quote at the start of this section
elucidates.
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Scholarship on networked urbanism and urban infrastructure has argued
that water, power, and transportation infrastructure built the modern city
beginning in the nineteenth century continuing to the post-World War Two period
(Gandy 2003; Gandy 2004; Gandy 2005; Graham 2002a; Graham and Marvin
2001; Heynen et al. 2006; Kaika and Swyngedeouw, 2000; Latour and Hermant
1998; McFarlane and Rutherford 2008; Monstadt 2009; Swyngedouw 2006; Tarr
2002; Tarr and Dupuy 1988). Advancing through the mid-to-late twentieth century
and onward into the twenty-first century, scholars consider the advances in
telecommunication technologies and the global spread of telecommunication
networks, which became a central contributor to the development of networked
urbanism (Crang and Graham 2007; Greenfield and Shepard 2007; Kitchin and
Dodge 2011; Mitchell 1996; Mitchell 2000; Mitchell 2003; Shepard 2011) and the
patchwork, fragmented landscape of this urban era, both through the dispersal
into suburban office parks, logistics clusters, and warehouse developments as
well as the growth of skyscrapers in central business districts (Easterling 2005;
Garreau 1991, Graham and Marvin 1996, Harvey 1989a; Mattelart 2000).
In addition, urban scholars have foregrounded the role infrastructural
systems play in creating the contemporary city through examining how networked
connectivity enables splintered, polarized urban landscapes, where information
and communication technologies, combined with more tangible urban networks
such as freeways, have impacted earlier, modern-era attempts to create a unitary
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urban terrain by prioritizing the flow of people, goods, and information into and
out of the city over the spaces of the city itself (Amin and Thrift 2002; Coutard
2005; Graham and Marvin 1996; Graham and Marvin 2001, Kaika and
Swyngedeouw 2000; Mitchell 2003).
In this interwoven conceptualization, a common infrastructure of the
twenty-first century networked city are the information and communication
systems themselves, through which the Internet and other communication
networks connect, in addition to binding and organizing the day-to-day
functioning of the various components of other urban infrastructure systems such
as a metropolitan freeway network’s toll plazas, on-ramp cameras and traffic
light, and so on. Zimmerman and Horan (2004) locate the cultural and economic
activities that go on in a city upon the city’s infrastructural base, without which the
cultural and economic activities themselves could not occur. Smart urbanism and
‘smart city’ projects present a further intensification of the socio-technical
mediation of everyday interaction and exchange via civic, governmental means,
as these negotiations take on a composition that stretches throughout a city via
digital information and communication systems.
For the purpose of this dissertation—and consequently for the literature
review—I present the above overview of networked urbanism to highlight the
many directions and topics of study that could and have emerged out of this
conceptualization of cities and regions and even the world as components of

42

networked urbanism. This conceptualization is of cities as composed of many
hybrids between natural flows—such as water—mixed with socio-technic flows—
such as information—that become inseparable, that become the city. Within this
overarching consideration of cities under networked urbanism, I focus on the very
central role information and communication technologies play in constituting
specifically the social and economic transformation of information into action, and
the spatial ramifications therein. In focusing here on urban infrastructure I want to
make the point that networked urbanism scholarship addresses urban
infrastructure as the foundation of cities today, but also to make a further point
that smart urbanism and ‘smart city’ initiatives could not function without digital
information and communication systems themselves. While these systems are
rarely considered in the literature on urban intelligence, the technological
mediation of civic exchange—through a smartphone application or web portal—
relies on a whole complex of hardware and software, what geographers Kitchin
and Dodge term code/space (2011). In the research discussion that comprises
the body of the dissertation, the infrastructural foundations of Philadelphia’s
‘smart city’ initiatives rarely enters the discussion, because at that point the focus
is on what these systems empower and how, in turn, these ‘smart’ policies might
foster a reinvigorated disposition for economic competitiveness in the city. Where
this economic competitiveness was found in the city also reflects the
contradictions of networked urbanism, indicating that the benefit of ‘smart city’
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policy was unevenly distributed throughout the city, a point I develop in Chapter
7.

2.2.2 Technology: Ubiquitous computing and digital infrastructures in
cities
“The modern city exists as a haze of software instructions. Nearly every
urban practice is becoming mediated by code.” (Amin and Thrift 2002,
125, cited in Kitchin and Dodge 2011, 65)
Ubiquitous computing systems extend past the digital infrastructure
components of networked urbanism, providing users an always-on connection to
information, computing power, and communication, such as an individual with a
mobile phone/smartphone mobile connectivity, or a city’s transportation
management with live feed cameras and traffic sensors. Ubiquitous computing
scholarship, arriving at the intersection of human-computer interaction,
information studies, and architectural studies, considers how digital, wireless
information and communication systems—as an information infrastructure at
base—mediate and consequently transform social and economic exchange
within a city. When a wireless connection to mobile communication and the
mobile Internet becomes commonplace anywhere in the landscape, the nature of
‘the urban’ as well as proximity and distance changes. Within this iteration of the
networked urban condition, the technologies of exchange—hardware, software,
and telecommunications infrastructure—merge into a non-human actor vitally
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integrated into the social action, as long as a computing device is at hand—a
smartphone for instance—and a connection to the network itself is maintained.
Computing potential has disappeared into the urban landscape itself,
instead of remaining tethered to an office in the form of a desktop computer or a
land-line telephone; by far the most prominent existent example of ubiquitous
computing is mobile phones as well as Internet-enabled devices typically called
smartphones (Dourish and Bell 2011; Foth 2009; Greenfield and Shepard 2007;
Lyytinen and Yoo 2002a and 2002b). Ubiquitous computing scholarship such as
presented by Weiser (1991) as well as Dourish and Bell (2011) offers a means of
locating and defining the spatial considerations of this pervasive technological
overlay that by its very nature is not particularly visible even as it may be quite
present. This dissertation builds on the sentiment that is raised in the of essays in
collected in Sentient City: Ubiquitous Computing, Architecture, and the Future of
Urban Space (Shepard [ed.] 2011), essays that argue the everyday utility of
pervasive ICT systems needs to be conceptualized and foregrounded in urban
scholarship today, including the systems enabling ‘smart city’ initiatives. The
growing software-based sentience of networked computing devices to monitor,
analyze, and impact cities, often without immediate human input, is a large
component of smart urbanism globally, especially in the new ‘smart city’ urban
developments such as the newly-built cities of Masdar, United Arab Emirates or
New Sondgo, South Korea designed from the ground up to be integrated with
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sensors, cameras and the like to perform an form of urban intelligence (See
Cugurullo 2013; Shwayri 2013; Halpern et al. 2012 for further discussion of
these ‘smart’, new cities). These traces of sentience may or may not be termed
’smart’ by the city implementing them, but speak to how ubiquitous computing
systems are further integrating into the networked urban condition, building a
layer of what Kitchin terms algorithmic governance into the urban condition
(Kitchin 2014b).

2.2.3 Urban marginality and premium networked zones: the landscape of
networked urbanism
Two dimensions of the “splintering metropolis” and networked urbanism as
identified by Graham and Marvin (2001) relate to the ‘smart city’ initiatives in
Philadelphia: the areas of inner-city marginalization, and the enclaves of the
global information economy. These areas form components of digitally enabled
connection and physically proximate disconnection throughout a city like
Philadelphia. Their presence indicates the need to consider both how information
and communication technologies impact cities unevenly as well as the persistent
need to recognize how the unevenness of urban economic development and
infrastructural connection has fostered a fractured landscape. A key tension-perhaps the key tension—that Graham and Marvin identify in cities under
networked urbanism is between the "premium network zones”—globally-focused,
locally organized, highly connected areas of information industries, and the
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marginalized, often and cut off—even if spatially proximate—neighborhoods that
are organized around earlier eras of economic output, such as manufacturing,
warehousing, and industrial factories, work that to a large extent no longer exists
in these neighborhoods (Graham and Marvin 2001).
Scholarship that critically examines how the networked, infrastructural
foundations of a city impact issues of social polarization and urban inequality has
become a robust element in the greater urban and geographic discourse, but little
of this urban and geographic work has addressed the social and technical shift
over the last ten to fifteen years of communication shifting to digital, mobile, and
dispersed in the landscape. The ubiquitous computing literature—which
examines issues including the dispersal of communicative potential away from
desktops and phone booths and into the landscape itself—does consider these
changes. However, it does so from a human-computer interaction or architectural
studies angle that insufficiently grounds, so to speak, the social and technical
change in wider shifts within cities as well as the global economy. Graham and
Marvin’s Splintering Urbanism (2001) goes into significant detail about the
globally dispersed role of infrastructural networks such as freeways, airports, and
the high speed Internet in creating spatially disconnected zones of “premium
network spaces” including central business districts, corporate office spaces,
gated suburban housing developments, and highly securitized downtown
business districts (see Crang et al. 2006; McFarlane and Rutherford 2008;
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Sheller 2004). These areas become physically and electronically separated from
marginalized, poorer neighborhoods that often sit adjacent to the premium zones
(Moulaert et al. 2001; Wacquant 1996; Wacquant 2007). This critical view of the
contemporary, splintering metropolis has been challenged as globally relevant
and un-applicable to post-colonial cities since the vision of a unitary urban form
rarely if ever existed outside of Europe and North America (Coutard 2002;
Coutard 2005; Coutard 2008; Coutard and Guy 2007; Jaglin 2008). Yet, its utility
to interpreting a Euro-American city like Philadelphia still stands (Graham 2002a),
with its current organization around globalized enterprise, spatially manifest
through “premium network spaces” and infrastructures of connectivity—
transportation and personal mobility, information, and so on—built over, within,
and on top of a city whose “semiotics of ‘public space’” (Graham 2002a, 180) and
the urban condition writ large were much more evenly distributed, if only in the
ambitions of William Penn to create an urban commons that was largely
undermined by the infrastructures of industrial manufacturing overtaking public
uses of the streets and the city in general (Dunn and Dunn 1982; Zylstra 2013).
As recent technological developments in mobile connectivity and the
mobile Internet become harnessed through ubiquitous computing devices
dispersed throughout a city—such as the widespread use of smartphones among
urban dwellers of all income levels worldwide—Graham and Marvin’s argument
about accessibility to high-speed Internet in dividing a city’s communities into
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“haves” and “have-nots”—with the resultant social and economic drawbacks—
needs to be updated and amended.
As the digital divide closed through more readily available broadband
Internet access, prevalent home computer ownership, and widespread use of
mobile phones and smartphones, this access has not automatically translated to
increased digital inclusion in inner city neighborhoods (Gilbert 2010; Gilbert and
Masucci 2011, 4-5; Mossberger et al. 2013; Servon 2002, 25). Cyberspace,
online forums, and social media can provide opportunities for rebuilding
community in marginalized places (in addition to well-off places), but there is no
guarantee that a technological fix such as providing an application or an online
community-resource clearinghouse would improve on-the-ground issues (Adams
1997; Adams 2009; Aurigi 2005; Kitchin 1998). Residents still needed the
inclination and the ability to use the application or website: it had to have a usevalue for their particular needs. And, of course, the resident/user needed an
Internet-enabled computing device to access the technology. On the ground
inequalities, manifest for instance in low personal mobility, result in very different
configurations of access, which continues the pattern of unequal outcomes or
uses of ‘smart city’ initiatives among the city residents the efforts sought out.
In Chapter 7 I examine the Philadelphia Navy Yard as a uniquely United
States’ based example of a premium network zone with some important
correlations to the free trade zone model of governance. The industries present
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in the Navy Yard were tied into the city’s ‘smart city’ discourse. Considering the
spatial ramifications—within a networked urbanism framework—of the Navy Yard
as a manifestation of the ‘smart city’ presents a means of tying this research in
with an emerging strand of research on economic zones worldwide, research that
to an extent ignores urban, United States-based examples of the trend (see for
instance, Bach 2011; Chen 1995; Easterling 2007; Ong 2006; Opitz and
Tellmann 2012; Sidaway 2007). Zones free from governmental regulation on the
movement and taxation of goods and services are a foundational element of
global capitalism. As such, these free zones, free trade zones, foreign trade
zones, special economic zones, and related urban, ex-urban, or non-urban
economic developments have seen increasing scholarly attention in recent years.
The historian Orenstein identifies the invention of bonded warehouses in the
early twentieth century as the initial invention leading to these spaces
demarcated for the logic of trade with global elsewheres over local integration
(Orenstein 2010). Easterling goes back further in time, pinpointing the free port
as the first iteration of these zones (Easterling 2007).
In either case, the zones operate in varying degrees of what Easterling
has termed extra-territoriality, not subject to local regulation, often skirting or
sidestepping labor and environmental safeguards. These spaces are tangible
areas with distinct boundaries and specific uses, but they also embody policy
decisions to separate certain areas from local, regional, and national governance,
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even as the zones act to highlight the willingness of the selfsame government to
encourage and ease the transit of global business into and out of, for instance,
Philadelphia.
Zones cannot operate on their own: they are not islands. Instead, they act
as part of a complex interplay between established territories and the flexible,
porous geography of global capitalism, one where the passage of people, goods,
and information quickly and easily takes precedence over the logic of a grounded
locality, of specific and unique places. Free zones operate as what Easterling has
termed a logic of "extraterritoriality", outside of established boundaries of space
and of governance, even as these zones become intimately woven into the fabric
of old districts and new architecture: the free zone is a economic conceit with
spatial implications.
Oftentimes—and I will argue that this was the case in Philadelphia—the
zone's presence is intended to benefit the greater location— the city as a whole,
including its overall economy and residents. The zone is meant to provide
increased visibility in the global economy, a setting for job creation, made
possible by place-based tax incentives. But the zone also creates a differential
within cities in which areas outside of the zone, the historically established city,
do not have access to the tax incentives and other forms of civic promotion
benefits in order to compete for the same businesses and ventures. At the
Philadelphia Navy Yard, the tax breaks may not be the most beneficial aspect of
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the zone. The location itself, with easy access to freeways and the Philadelphia
International Airport, and the landscape of the area itself all contribute to the
attractive opportunities of establishing a business in the zone. The space was
also enhanced by the infrastructure in the form of buildings, roads, and
communication networks that were already in place when the city acquired the
parcel.
This research considers the Philadelphia Navy Yard as a free zone in
order to investigate the zone as an urban concern. It will locate the space itself,
its history, and the policy discussion that established the Navy Yard as a premier
economic space and "premium networked zone" (Graham and Marvin 2001) of
the city, cut off yet benefitting from the infrastructural connectivity and cultural
resources of the greater city. The success of the free zone model, and of the
Navy Yard as an example of this, will be considered in terms of questions about
its presence as a driver of future economic development and embodiment of the
'smart city'.

2.2.4 Script: Open for business: Urban policy efforts for entrepreneurial
competitiveness and digital inclusion
Urban governance strategies in networked cities aim for two, often related
goals: economic competitiveness in information-centric industries and civic
inclusion via digital means, often termed digital inclusion, to improve on the digital
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divide. In Philadelphia’s case, these standing policy efforts were subsumed into
the ‘smart city’ discourse, as I will show in Chapter 6.
A city’s investment in ‘smart city’ projects is often justified through the
language of ‘doing more with less’. With cutbacks in municipal budgets, using
data to manage general and particular situations—from emergencies to daily
traffic congestion—is seen as a way to manage complex, interconnected city
services and infrastructures through software that combines multiple existing and
new systems within one or many analytic, user-interface portals (Kitchin 2014a;
Townsend 2013). Utilizing software analytics, such as those provided by IBM,
could manage complex services as a means of delivering on the ‘smart city’
policy goals that are espoused as rationales for the projects, such as economic
development and urban sustainability.
For the purpose of this dissertation, I position ‘smart city’ urban
intelligence as part of a continuum of the post-World War II efforts to rationalize
urban planning and city management through cybernetic thinking and computing
processes, then coming forward to the twenty-first century evolution of this
thinking in applying computing power to ‘solving’ urban problems through the
thinking provided by expert knowledge and data-based decision-making (Fairfield
1994; LeGates et al. 2009; Light 2003; Medina 2011). In this extension of
scientific planning, data analytics rather than public discourse are used to drive
decision making.
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The grounding of this discussion in Philadelphia shows how the placebased manifestations of the elements of ‘smart city’ policy initiatives, found in
areas identified for the ‘smart city’ economy or in neighborhoods targeted for
workforce education outreach connect these examples together. ‘Smart city’
policy making applied information technology-driven planning as an efficient, less
expensive, and quick means of data-driven governance, while also a
homogenizing leans to the multitude of spaces of a city: smartness is literally
mapped onto the grid of the city though data collection and analytic software.

2.2.5 Disposition: ‘Smart city’ initiatives and smart urbanism
Smart urbanism and the ‘smart city’—the integration of buildings,
neighborhoods, urban infrastructures, city governments and citizens with
information and communication technologies to ‘solve’ or ‘improve’ a variety of
urban issues—falls on a continuum where at one end established municipal
information services from a city’s social media web-presence, often Twitter
accounts or Facebook pages (Lindsay 2010; Lindsay 2011), and extending at the
other end to developments that seek to completely redesign the urban
landscape, via embedding digital sensor and communication systems directly
into the urban fabric at the construction stage. Examples of these far-end projects
are most prominently found in the New Song do International Business District
outside Seoul, South Korea (Kasarda and Lindsay 2011), the PlanIT Porto
project in Portugal (Eccles et al. 2010), and the Masdar ‘smart city’ (Cugurullo
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2013). At the middle of this continuum lies the ‘smart city’ as initiatives to
operationalize digital technologies to ostensibly make city services more efficient,
safe, or sustainable, or developing new neighborhoods and business districts
around the promise and possibility that a smart technological overlay will enable
new industries and attract new businesses to cities (Harrison and Donnelly 2011;
Hollands 2008). Urban intelligence in a ‘smart city’ takes on a disposition to do
something for a city. This disposition integrates numerous scripts, stories cities
tell about themselves. Largely, the ‘smart city’ acts as an “empty signifier”
(Vanolo 2013), able to be filled with whatever technological solution the city
government or technology consultancy provider seeks to fill.
The variety of spatial and socio-technological developments grouped
under the ‘smart city’ term speaks to the diversity of uses of the term, which often
overlap and occasionally contradict each other. These definitions are displayed
graphically in Figure 3 below. Many scholars have noted that there is no clear
definition of the ‘smart city’ term (Caragliu et al. 2011; Hollands 2008; Tranos
and Gertner 2012; Santinha and Anselmo de Caster, 2010; Wolfram 2012). As
such, a definition such as that provided by the journalist Greg Lindsay provides
what may be the most useful definition because of its simplicity, saying that a
smart city is “a city truly in the age of the Internet" (Lindsay and Inaba 2012, 60),
that is able to harness the generative potential of this information and
communication medium to do any number of different things. The urban planner
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Anthony Townsend offers a similarly simple definition, writing, “smart cities are
places where information technology is wielded to address problems old and
new” (Townsend 2013, xii). How problems are solved, and, within a city, where
the benefits from these solutions can be found often remains under-examined in
the literature. What cities actually do with the generative potential of this urban
technology is often much more mundane than not, focused on entrepreneurial
promotion more than transformative urban change, a point I will argue in
Philadelphia’s case in Chapter 6.

Ubiquitous sensors, real
time monitoring, and
analytics software
generating municipal
efficiencies and real
time, data-driven,
algorithmic urbanism

Smart citizens and
collaborative civic
change, via social
and technological
means

defining
the smart
city!

Urban
environmental
sustainability
achieved through
technological
solutions

New urbanistinspired, instant
city developments

A high-tech variant on
the entrepreneurial
city, using visions of
information technology’s
urban potential to “sell”
the city in the globallynetworked innovation
economy

Figure 3 Defining the 'smart city'. The two primary definitions for the Philadelphia case study are the
upper left and the lower right.
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Geographer Rob Kitchin (2014a) argues that smart urbanism and
consequently the variety of ‘smart city’ initiatives follow two tracts. The first
harnesses ubiquitous computing technologies to achieve a degree of data-driven
algorithmic governance that intends to achieve cost-cutting, sustainable
municipal efficiencies. The second involves the growth of information and
knowledge economy industries that bring creative, competitive, entrepreneurial
business and individuals into a city (Kitchin 2014a). As I will show in Chapter 6,
Kitchin’s point here correlates with what happened in Philadelphia.
Half a decade since the term ‘smart city’ entered the urban dialogue, there
is still little scholarship contextualizing the urban in smart urbanism. Hollands’s
essay "Will the real Smart City please stand up?" published in 2008 does
address this concern—and is widely cited—but scholarship in the intervening
years has not adequately addressed how smart policies and technologies are
impacting cities themselves. Hollands’s essay argues that what he terms the
‘smart city’ takes the mobile, wireless and interconnected nature of a networked
infrastructure such as the telecommunication systems that produce mobile
telephony, and utilize these networks to create responsive elements within a city.
Hollands identifies how this results in the design and implementation of systems
that monitor traffic, pollution, or other elements that are expected to improve the
flow of bodies, goods, or information through a city, but asks if the smart “urban
form is relatively unconcerned with class inequality” (Hollands 2008, 12).
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Following Caragliu et al. (2011) as well as Tranos and Gertner (2012), I take
Hollands’s essay as a call to examine closely and critically the potentials of smart
urbanism and smart city projects, and use this essay as an organizing point for
the following discussion of smart urbanism literature.
Hollands adapts Graham and Marvin's critique of networked urbanism and
its splintering properties (Graham and Marvin 1996; Graham and Marvin 2001)
as a cornerstone of his critique of intelligent socio-technical, socio-spatial
systems. The focus on technologically-driven urban change may leave certain
residents and certain areas of a city behind; the intentions of cities and ICT
providers developing particular, business-led ‘smart' technological solutions to
urban problems also could ignore other development pathways, pathways that
could possibly have a more lasting impact than ones that seek globally mobile
capital to locate, capital and businesses that may leave soon thereafter (Hollands
2008, see also Caragliu et al. 2009; Caragliu et al. 2011).
Much of the existent scholarship that could be generally bundled under a
‘smart city’/smart urbanism umbrella falls into electrical engineering as well as
computer science fields (for example titles like Fazio et al. ’s “Heterogeneous
Sensors Become Homogeneous Things in Smart Cities”, 2012). This sort of
research is primarily concerned with the mechanics of integrating digital
infrastructures, deploying ubiquitous sensor networks, and other technical
challenges related to implementing smart city initiatives into cities. Because this
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particular strand of ‘smart city’ research does not engage with the social or the
spatial impacts of the topic, it is not included in the literature reviewed. This
literature additionally considers how an intelligent, technological solution might be
implemented, and does not engage with the conceptual and literal messiness of
social adoption and adaptation of technologically driven policy agendas.
To build on the point about literature on the ‘smart city’ not considering the
setting for these developments with sufficient detail, there is a lack of focus on
the urban, on space and social or socio-technical relations themselves. There is
a particular a-spatiality or placelessness to many of the conceptualizations of
what smart urbanism is and has the potential to become. From a geographic
perspective, this sort of generalization is problematic: even if the spatial location
cannot be pointed at or is not immediately obvious, there is still a geographic
element to ideas and processes that are built around cities and urbanism.
Furthermore, smart urbanism projects and the digital systems that support them
are, I will argue, not evenly distributed across a city. The ‘intelligence’ is located
in particular areas, likely to benefit specific groups or activities in a city. How
smart projects interface with and within a larger urban landscape is an important
consideration, one central to this research.
By grounding this review in the networked urbanism literature instead of
solely in the nascent ‘smart city’/smart urbanism literature, my goal is to locate
the ‘smart city’ initiatives in a continuum of urban policy and planning efforts that
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seek to achieve a variety of outcomes, most relating to economic growth and
socially-minded, digitally-enabled civic engagement.
In the literature, the considerations that lead to cities’ interest in adopting
‘smart city’ policies are: 1) rapid urbanization worldwide, 2) economic
globalization of the technology-centric knowledge, information economy that
occurs through networks of cities, 3) the importance of constant innovation in the
retaining of prominence among individual cities. Smart urbanism and ‘smart city’
policy making is seen as a means of maintaining existing industries or creating
new, potential opportunities for economic growth (Alawadhi et al. 2012; Tranos
and Gertner 2012).

2.2.6 Bringing the ‘smart city’ and networked urbanism together: Gaps in
the literature
Much of the recent, specifically urban scholarship on the ‘smart city’ topic
does not look at empirical examples of these efforts, instead focusing on
information sources available online, such as through IBM’s Smarter Cities
website (for instance, Greenfield, 2013; McNeill 2014; Soderstrom et al. 2014).
Furthermore, while Hollands’ critique of the smart city, Will the Real Smart City
Please Stand Up? (2008) is often cited for his call to look closely at the
consequences of the ‘smart city’ as an entrepreneurial effort, the promotional,
economic development aspects of ‘smart city’ policy initiatives rarely enters the
discussion.
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Works such as Townsend’s purportedly definitive account of the potential
of smart urban thinking to transform cities (Townsend 2013), casts a largely
uncritical eye on the entire process, assuming there is no other path but to use IT
to “solve” problems, sidestepping the inherently technocratic, modernist rationale
of this approach, a rationale that has largely been discredited. Much like the
vision of ubiquitous computing always sitting in the “proximate future” (Dourish
and Bell 2011), focusing on achieving a level of urban intelligence essentializes
technological solutions to urban problems that is latent in the modernist planning
discourse even though that has been criticized by urban scholars for decades
(Ford 1913; Schultz and McShane 1978; Fairfield 1994). ‘Smart city’ solutions
present a distraction from actually addressing the longstanding urban inequalities
these policies are intended to fix.
Literature on the ‘smart city’ and smart urbanism has not settled on a
single or cluster of overlapping definitions for the terms, nor do the city and the
larger urban condition receive sufficient attention in this literature. An empirically
urban and relational geographic perspective that builds on networked urbanism
scholarship provides a critical framework to interrogate the ‘smart city’. To do so,
as discussed in Chapter 3 as well as the findings and analysis of the body of the
dissertation, I follow the rhetorical use of the ‘smart city’ terminology through
Philadelphia to actively examine how the city used the term, rather than ascribing
a ‘smart’ status to the variety of new and ongoing civic-minded, digital initiatives.
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This is visualized in Figure 3 below, a logic model mapping the ‘smart city’ from
the general smart urbanism topic to the specifics of Philadelphia’s engagement
with the ‘smart city’ concept in three fashions.

Philadelphia's Mayor’s Office

defining
the smart
city!

entrepreneurial
economic
development!
in Philadelphia

IBM
Smarter
Cities
Challenge!

Digital OnRamps civic
engagement

college preparation

Ubiquitous sensors, real
time monitoring, and
analytics software
generating municipal
efficiencies and real
time, data-driven,
algorithmic urbanism

A high-tech variant on
the entrepreneurial
city, using visions of
information
technology’s urban
potential to “sell” the
city in the globallynetworked innovation
economy

Navy
Yard

21st c. work-ready skills
advanced manufacturing

Figure 4 Logic model of the research process, showing a conceptual framework of the smart city
and how the City of Philadelphia actualized the ‘smart city’ rhetorically. Among the variety of
definitions of the ‘smart city’, Philadelphia’s most prominent use was to promote entrepreneurial
economic development. This was also achieved through the city’s participation in IBM’s Smarter
Cities Challenge, which conceptualized the Digital On-Ramps workforce education initiative that, in
turn, trained for jobs in advanced manufacturing, an enterprise that tied back to Philadelphia’s
economic growth ambitions.

Smart urbanism indicates a shift in the utility of urban infrastructure
systems, from providing municipal services to enabling desirable outcomes.
These infrastructural hybrids of network monitoring equipment, analytic software,
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and communicative potential are the basic components around which any smart
urbanism project, proposal, or discussion is organized. The functionality of a’
smart city’ is built on top of a layer or multiple layers of digital infrastructure.
These digital things, such as smart electrical meters or smartphones – things that
provide fine grained and real-time monitoring and analytics of a city’s electrical
power usage—have significant agency in that they allow for a spatial functionality
as data derived from them shift the utility of spaces.
While the implications of harnessing this new, digital utility to achieve
‘smart’ urban governance solutions has been considered in the literature, the
underlying rationale for doing so is often under examined. Only through empirical
fieldwork can the full picture emerge, engaging with the actors and networks that
are tied into ‘smart city’ policymaking. This dissertation will fill some of the gaps
by sharing empirical results from a grounded case study in Philadelphia situated
in the context laid out in earlier chapters.

2.3 Conclusion: Assembling the ‘smart city’
This dissertation aims to better conceptualize smart urbanism and the
‘smart city’ within the twenty-first century urban landscape by linking together the
formally named efforts and the ones happening on the ground that exemplify the
concept as it has emerged through the literatures defined above. More
specifically, the research has explored the use of pervasive digital
communication and computation systems within a networked urbanism. It
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addresses the question of what—if anything—did this relatively recent addition to
cities (as well as the conceptualization of smart cities) change about the
movement and transformation and utility of people, goods, and information?
When space becomes latent with computer code (Kitchin and Dodge 2011) and
wireless communicative potential, does the relationship between city and
resident, and objects and other things within a city, change? If so, how could
these relatively immaterial changes be identified and even grounded in the
landscape itself? Were elements of cities transformed once computing power
was latent in the atmosphere, ubiquitous in the urban fabric?
Graham and Marvin's Splintering Urbanism (2001) provides a useful
template through which it is possible to examine the urban landscape with an
explicit grounding in the infrastructural origins of contemporary networked
urbanism. When the text was published in 2001, the utility of ICTs was only
beginning to shift from location-based desktop computers and landline
telephones to pervasive mobile and wireless modalities. To consider the role of
‘smart city’ initiatives in transforming municipal governance and the urban
landscape under conditions of networked urbanism, the relevance of the
splintering urbanism thesis needs to be expanded on. I argue that this is best
achieved through integrating geographically oriented, empirically-driven relational
urban scholarship into the discussion, scholarship that provides a new spatial
language with which to address the further dispersal of computing power into the
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landscape and its integration into everyday social exchange. The development of
smart urbanism presents an opportunity to examine how the splintering urbanism
thesis can—or cannot—adapt to the further intensification of information and
communication technological mediation in cities. Chapters 4, 5, 6, and 7 of this
dissertation will examine the benefits a 'smart' overlay offers to improve aspects
of a city such as Philadelphia in its efforts to provide easily-accessed online
workforce education. This is foregrounded in ‘smart city’ urban planning and
policy documentation, but this utility is also actively intended to promote the city's
business acumen. In the case of Philadelphia, a smart city is one that can
successfully compete on the global stage, with an educated workforce as well as
visibility to industries in the information economy.

2.4 Clarification of the terms ‘smart city’ and ‘smart urbanism’ in the
critique
Much of the scholarly discourse around the ‘smart city’ also uses the term
‘smart urbanism’. In order to present a focused, singular use of the term, I use
the ’smart city’ in quotation marks throughout the following analysis. As the
geographer Rob Kitchin writes,
I would see the difference [between the ‘smart city’ and ‘smart urbanism’]
as: 'smart urbanism' is a set of practices designed to try and create a
'smart city'. Smart urbanism is process; smart city is an ontological class.
I think smartness is probably more than networked [urbanism]. It is about
forms of algorithmic governance. (Kitchin 2014b)
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While Philadelphia has many projects that could fall under the smart
urbanism umbrella definition of algorithmic governance writ large, my goal with
this research is not to ascribe new definitions to the term ‘smart city’ nor ‘smart
urbanism’, but to follow its actual use—to trace the use of and value of the ‘smart
city’ term as a policy concern—for the city. For Philadelphia, the ‘smart city’
operated rhetorically as two somewhat related things: an economic branding
effort and an initiative to foster workforce education and inclusion in the industries
branded as smart. There was not a physical, tangible, or visible ‘smart city’ to
point to in Philadelphia. Instead studying it was a matter of tracking the
performative nature of the ‘smart city’, as Easterling terms it (Easterling 2012c),
the disposition that ‘smart city’ thinking fostered, the technologies enrolled to
create this ‘intelligence’, and the scripts that Philadelphia employed, justifying the
importance of becoming a ‘smart city’. This dissertation charts the policies,
planning initiatives, and promotional efforts that Philadelphia’s ‘smart city’ policy
work involved. Much of this work remained focused on the near future, but the
disposition this policy-thinking highlight was rooted in existing and ongoing
economic development efforts that have notable spatial consequences, which, in
turn, reflected back on the urban landscape itself.
In approaching the ‘smart city’ in the fashion described above, rather than
defining what was—or had the potential to become—an aspect of ‘smart
urbanism’ in Philadelphia, I specifically engage with the mundanity of the city’s

66

use of the ’smart city’ as a branding effort writ-large instead of a means of
transforming the urban condition in the city. While the imposition of algorithmic
governance onto cities as a condition of ‘smart urbanism’ remains a very
important topic in need of critical study, this is patently not what Mayor Nutter’s
office sought with their application of the ‘smart city’ term to economic
development and workforce education. This case study will illustrate that the
disposition to become a ‘smart city’ was to further existing goals of economic
growth much more than to change the urban condition systematically.
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CHAPTER 3
PLACING AND MEASURING ‘SMART’: METHODOLOGIES AND
METHODS OF THE STUDY

3.1 Part 1: Research design
Communicative digital technologies—both wireless and wired—hold
latent in their connective, information-sharing potential significant effects on cities
today: this is a key argument of networked urbanism scholarship (Graham and
Marvin 1996 and 2001). These extend beyond the immateriality of computer and
smartphone screens and into the urban landscape itself via ubiquitous computing
technolgies (Shepard 2011). In Philadelphia, these communication systems
became components translating between different actors, including: urban policy
makers and stakeholders, city residents, and information-centric, globally
oriented industries. These policies impact different areas of the city in different
ways, via these communicative digital technologies. The landscape merged into
both an actor in the entrepreneurial promotion of metropolitan economic growth
and a stage on which the other policy actors interfaced.
Digital On-Ramps is a Philadelphia ‘smart city’ initiative that intended to
improve workforce development among marginalized residents of the city,
illustrating relationality between policy and place. The initiative harnessed the
wireless, ubiquitous connection of the mobile Internet, so the user could access
the application anywhere, but the users and the jobs were in specific spaces,
often with historic legacies of inequality that still affected the condition of the
neighborhoods. The connective, informative potential of a smartphone was
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inseparable from the ’smart city’ policy discussion, but the pervasive networked
connection and its infrastructure was taken as a given by the planners and policy
professionals. Following ‘smart city’ policy into the city itself took the research
into economic development and the enclaved, fragmented outcomes of globally
oriented enterprise zones in the early twenty-first century. This point will be
returned to in the analysis of Chapters 5, 6, and 7. Figure 5 below outlines the
research process.

Figure 5 Dissertation research stages, outlining the research process and findings.

This chapter provides a description of the methodological approach and
research design for studying the above mentioned topic, with an overview of the
implementation of the research methods, and a discussion of the underlying
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rationales behind key choices in the research design and implementation as the
project unfolded. This includes a discussion of the case study approach involving
Philadelphia as a primary, emblematic site of ‘smart city’ policy making efforts as
well as the other public technology, smart urbanism efforts, which are discussed
in Chapter 4, along with the digital infrastructure underpinning these intelligent
socio-economic, governance initiatives. This information is used to analyze the
greater implications of the study for critiquing contemporary, twenty-first century
economic development policy making under networked urbanism in the U.S.,
through the ‘smart city’ topic.
The chapter begins by examining the possibilities of the
relational/territorial turn in geography for researching cities, civic exchange, and
economic growth as an interwoven discourse. I argue that this approach builds
upon Actor-Network Theory in a productive fashion applicable to critical
geography. Second, the research and data collection methods are identified and
discussed, focusing on the relevance of the methods in achieving the aims of the
dissertation itself. Third, the process of analyzing the data through discourse
analysis, as a primary means of relational analysis (McCann and Ward 2012,
48), is scrutinized to demonstrate the capabilities of the analytic style in drawing
together disparate topics, spaces, and urban policies into one cohesive study.
Both relational urbanism and policy mobilities as a specific strand of
relational urbanism build off of an actor-network approach that largely goes uncited (see McCann and Ward 2012 for example of this, and Mcfarlane 2011c for
a counter-point acknowledging Actor-Network Theory). The meta-narrative of
applying a relational and material or territorial lens to the ‘smart city’ necessitates
building on both methodological approaches, since networked urbanism focuses
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too much on the technological and infrastructural and material outcomes, but
relational urbanism and specifically policy mobilities focuses too much on the
policy-making process as a stand-alone concern.
Actor-Network Theory, and networked urbanism as an urban, spatial
application of Actor-Network Theory specifically (Graham and Marvin 2001, 185
and 204-206), provide a useful means of understanding how urban infrastructure
has agency as well as unevenly distributed implications for connecting and
disconnecting a city’s terrain. An example would be how the “glocal bypass” of
enterprise zones does not map onto connecting impoverished neighborhoods to
these new economic areas (Graham and Marvin 2001). The implications for
governance and policy making concerned with improving on inequality are
consequently not well served by this approach. Actor-Network Theory and the
networked urbanism thesis does not provide a grammar to unpack urban
governance changes due to shifts in the socio-economic terrain, such as the neoliberalization of municipal services and the digital turn in said service provision
via smart urbanism and ‘smart city’ policies.
In turn, while relational urbanism and policy mobilities, which will be
unpacked below, provide a lens to consider how policies mobilize particular
actors to do things and to consider how policies transfer from city to city, this
scholarship does not fully consider the material consequences of policies. The
relational urbanism literature considers how policies assemble in and between
cities and are applied in local contexts, ranging from, for instance, reducing drug
use to increasing economic development through business improvement districts
(see for instance, McCann and Ward 2011). But in turn, this relational urban
scholarship often takes the material form of the city for granted. Merging these
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two methodological lenses is imperative to examine ‘smart city’ policymaking
since the ‘smart city’ explicitly or implicitly requires digital infrastructures to
function. An overall contribution of this dissertation is to fold the policy mobilities
literature (McCann and Ward 2011) into an analysis of the ‘smart city’ as a policy
consideration with material consequences in the globalized economic
development efforts of cities.
It remains necessary to use the relational turn in urban studies to unpack
the governance strategies of technocratic solutions to problems largely stemming
from neoliberal governance (Greenfield 2013). The flat ontology of Actor-Network
Theory, charting all actors on an equal or equalizing (Latour and Hermant 2006;
Marston et al. 2005) plane makes it difficult to link the neoliberal hollowing out of
city services and the transfer of city tax burdens to the processes and networks
involved in creating and maintaining Digital On-Ramps as a ‘smart city’ solution,
a point Brenner et al. raise in their critique of relational, assemblage urbanism
(2011, 232). However, a political-economic critique of the neoliberal city alone
does not consider how these processes move through the city or how the ideas
are adapted and morphed from other cities and corporations. Combining Graham
and Marvin’s Actor-Network Theory, networked urbanism (2001) approach to the
materiality of cities with policy mobilities approach offers a productive synthesis
of a subject like the ‘smart city’, which cannot be separated from the digital
infrastructures through which the initiatives are operationalized, even as the
initiatives assume ubiquitous connectivity to the mobile Internet. Underlying the
‘smart city’ as both an idea and a set of actually-existing policy interventions is a
meta-narrative of many overlapping networks: socio-technical systems providing
ubiquitous, wireless connection, networks between IBM and city government,
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globally oriented enterprise (also inherently underlaid with information and
communication technologies). As such, using relational urbanism will help to
explain how ‘smart city’ policies arrived in Philadelphia and then to follow the
policies into the landscape itself. McCann and Ward (2012, 48) offer a productive
means of studying policies through their process of becoming: the situational,
particular, and material outcomes of globally circulating ideas such as the ‘smart
city’. Following ‘smart city’ policies into the city entails enrolling the variety of
socio-technological actors and material spaces involved in transforming an
initiative into an element of the everyday urban landscape.
3.2 Relational methods applied to understanding ‘smart city’
implementation in Philadelphia
In their seminal study of networked urbanism and the role of infrastructure
in producing the urban condition, Graham and Marvin’s advance a theoretical
understanding of the interconnections between critical urbanism and the
networked city (2001, 179-216) which informs my approach to the ‘smart city’ as
a policy concern. They argue that there are four primary means of critically
examining contemporary, networked urbanism. These are summarized below,
with a discussion of their relevance as a point of departure, along with the
limitations, for my work – leading to my argument for using both relational
urbanism and ANT to conceptualize the both smart urbanism in general and
specific ‘smart city’ policies.
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•

Large Technical Systems: Infrastructure networks as large technical
systems (LTSs) that upon completion become “black-boxed”, unseen
support structures of social and economic—and consequently urban—
activities. This perspective, based on Thomas Hughes (1983) work on the
development of electricity networks in the early twentieth century, focuses
primarily on the historical and sociological evolution of the infrastructural
systems themselves, rather than the particular places and social
exchange that are enabled by and through these LTSs; as Graham and
Marvin put it, an LTS approach fails “to develop territorial analyses”
(Graham and Marvin 2001, 183). The LTS approach does not translate
across to an investigation of smart urbanism because of the dual focus of
smart urbanism: smart urbanism relies on infrastructures but to ostensibly
achieve social, economic, or ecological outcomes that are not a factor of
the infrastructure itself but what it enables.

•

Political Economies of Capitalist Urban Infrastructure: Infrastructure
networks provide the means through which global capitalism functions; for
capital to maintain its mobility through markets, people, information, and
goods need the ability to move throughout the entire market, throughout
the entire world (Graham and Marvin 2001, 190-198, citing Harvey 1993
and Swyngedouw 1993). In these relationships, by fixing infrastructure in
place—part of what David Harvey terms the “spatial fix” (Harvey 1985),
infrastructure provides a means of embedding surplus capital in things that
support the mobility of capital itself. Furthermore, since the 1980s, neoliberal policies to sell off public assets has turned infrastructure into
privatized commodities themselves, sold by the state or the municipality to
corporations that are responsible to shareholders instead of users
(Graham and Marvin 2001, 201). This approach foregrounds the economic
activities urban infrastructures provide a platform for, rather than the
impact of these infrastructures on and in the city itself. Also, this approach
focuses on the agency of capital much more than of citizens, considering
the city as a component in economic production rather than a particularly
unique entity in and of itself. While a useful critique, a critical geography of
the specifically capitalist city does not allow for the fine-grained nuance of
tracing out the particular actors involved in smart urbanism and ‘smart city’
initiatives.

•

Relational Urbanism: Relationalional theories perceive that all
considerations of space and place are formed through social relationships.
Consequently, there is no city, only many different experiences of the
multiple, overlaid spaces grouped together. Relational perspectives are
particularly useful for critiquing the failed modern ideal of universalizing
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infrastructures, since there never could be a universal goal to achieve
(Graham and Marvin 2001, 204-206). These theorizations also provide a
language for critiquing the ability for infrastructures to disconnect places
and individuals within a city, for instance how freeways may bring workers
into the central business district from peripheral neighborhoods, but then
cut access to that central business district for inner city neighborhoods
adjacent to it. Relational urbanism provides a productive but incomplete
entry into smart urbanism, still focusing on the experiential, relational
elements of an urban experience, while not fully engaging with the agency
of non-human things in producing that urban experience.
•

Actor-Network Theory: An ANT perspective recognizes the role of sociotechnical systems in enabling social exchange, urban or otherwise, as well
as the complex, interconnected nature of social exchange resting on
technological foundations. Unpacking how social and technical
relationships—socio-technical relationships—come about is the basis for
ANT: examining the multitude of human and non-human, social and
technological actors that compose assemblages of spaces, places, and
infrastructures forming an urban landscape (Latour 1993, 120). These
assemblages can be traced, followed, and investigated, but never
separated in actuality. As Graham and Marvin write, “infrastructure
networks are vast collectives of social and technical actors blended
together as socio-technical hybrids that support the construction of
multiple materialities and space-times” (Graham and Marvin 2001, 185).
Using ANT to investigate the socio-technical assemblages of space,
place, and infrastructure envisions an urban landscape including digital
infrastructures of overlaying existing physical infrastructures, all enabling
the urban changes that pervasive connectivity, ubiquitous computing, and
the mobile Internet are tied up in. These systems also enable smart
urbanism efforts and ‘smart city’ policy making.

Unpacking the policies themselves, I argue, necessitates affixing a relational
approach that moves past the infrastructural foundations of networked urbanism
and looks at what sort of socio-economic efforts are built on top of these material
and digital systems. Since Digital On-Ramps, as the ‘smart city’ initiative, acted
primarily for globalized economic promotion, understanding it also involves
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engaging with the political economy of neoliberal governance. Neoliberal urban
governance was the model into which Digital On-Ramps was projected. ANT
provides an entry point but to actively examine the policies that flow through the
city is best achieved by engaging with, effectively, the relational urbanism of the
‘smart city’ as a neoliberal governance policy. To achieve this, I specifically
employ policy mobilities to enact a relational analysis. This is discussed next.
In his enticement into the correlations between the variety of relational
approaches to critical urbanism, Colin McFarlane considers what Graham and
Marvin achieve in merging ANT with infrastructure and the urban condition an
example of the need to draw on ANT “not so much as a theoretical foundation as
a ‘sensibility towards the active role of non-human actors in the assemblage of
the world” (McFarlane 2011, 207 and citing Fairs in Farias and Bender, eds
2010, 3). There is growing body of urban scholarship drawing on ANT as an
inspiration to study topics that necessitate a more nuanced application of urban
theory, which merges a relational approach to a topic like urban policy
assemblages with the material, territorial aspects of networked urbanism (as a
geographic application of ANT).
My research employed a relational methodology for investigating how the
‘smart city’ policies dispersed into Philadelphia. To do so, I harnessed a
Latourean Actor-Network Theory (hereafter ANT) approach to merge the digital
infrastructure underlying ‘smart city’ polices to conceptualize the socio-technical
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systems that enable the relational policies themselves (Latour 2005). ANT
provided a framework for examining the ‘smart city’ policy discourse via the
expert knowledge of planners, policy makers, consultants and related
professionals, tracing policies into the city via the actions, such as economic
growth or civic engagement, the policies intended to foster, and the areas these
actions would take place. What makes my approach unique and relevant is its
application of a relational/territorial conceptualization of cities under networked
urbanism to the ‘smart city’/smart urbanism topic. This methodology provided a
means of considering the relationship between many interconnected sociotechnical systems with local, regional, and global linkages and the urban policy
and economic development efforts that were built upon these systems. My
approach adds to the methodology by incorporating attention to the spatialization
of policies and how the spatial impacts reflect back onto and into a city itself via
ICTs as well as traditional urban infrastructures such as transportation (McCann
and Ward 2010), an inclusion that is under-explored in relational urbanism, policy
assemblage scholarship.
With this research I did not seek to create an overarching singular
definition of the ‘smart city’. Instead I followed the outcomes of the city's policies
and projects that identified them as ‘smart’ as a way to investigate aspects of
pervasive information and communication technologies in contemporary
networked urbanism and the social and economic exchange these systems
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enabled. This was a means of determining how and intelligent’
digital/computational overlay of a city could improve—or not—the splintering
characteristics of Philadelphia as a networked city. These ‘smart city’ policies
could not function without the distinct, if immaterial and digital, assemblages of
ICTs such as the mobile Internet, a connective potential around which these
policies were designed. Considering the territoriality of networked urbanism in the
enclaved zone of the Philadelphia Navy Yard, as well as the de-industrialized
territories where Digital On-Ramps would draw participants backed up the
relational policy analysis: the discourse of the ‘smart city’ was tied to distinct
places and spaces and infrastructures.
With its origins in Science-Technology-Society studies (Hughes 1987),
ANT also has a longstanding engagement with policy making and planning and
critiquing how expert knowledge impacts everyday life (Latour 1988; Latour
2005a; Law 1988; Law and Urry 2001). In addition to grounding the
methodological approach in the splintering urbanism critique of contemporary
networked urbanism discussed in Chapter 2 (Graham and Marvin 2001), I also
draw on the methodological traditions related to policy assemblages/policy
mobility that formed part of the relational turn in urban geography (Amin and
Thrift 2002; Graham and Healey 1999; Jacobs 2011; Jones 2009; Latham and
McCormack 2004; Paganoni 2012; McCann and Ward 2012; McFarlane 2011;
McNeill 2005) to specifically engage with how policies impact or create
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geographies in a city such as Philadelphia. This scholarship applies the
splintering urbanism critique and goes further in examining the relationships and
spatial outcomes of specific urban policies, projects, issues, and developments
through their impact on city governance, economic activities, and urban space in
general. I use this approach to interrogate how policies embody beliefs around
economic growth, technological change and the role of technologies in
generating new relationships within cities, and the perception of benefit of these
processes.
This project focused on urban policies, urban policy experts, and
consequently expert knowledge and the means, mechanisms, and spaces
through which expert knowledge is translated into or applied with the city itself. I
drew from Latour’s work on Paris as well as urban scholarship that applied
Latour’s sociology to urban concerns (see for instance, Lecomte 2013),
especially recent scholarship on the flows of urban policies as a relational and
territorial concern with local and global implications (McCann and Ward 2010;
McCann and Ward, eds. 2011; McCann and Ward 2012). Geographers Eugene
McCann and Kevin Ward’s work in particular provided a very useful framework
for grounding global economic change and competitiveness in specific spaces
and networks within and between cities, policies, policy makers, industries, and
workers. I detail the steps of research and analysis for this relational/territorial
approach to smart city policies below.
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As the ‘smart city’ in Philadelphia, both as an economic development
agenda and a workforce education, civic exchange initiative, proposed to harness
the socio-technical infrastructures of networked urbanism to achieve various
improvements in the urban condition, ANT provided a nuanced, empiricallydriven lens through which to locate and conceptualize the socio-technical
systems and motivations that underlie ‘smart’ projects in a city directly, as
opposed to foregrounding the social or economic artifacts that result from the
deployment of this information and communication technology-enabled system.
While discussion of the telecommunication linkages—through Internet-based
portals, smartphone apps, and the like, rarely percolated to the surface of this
research, these systems were implicit in the relationships that were studied. For
this reason I built off of this infrastructural/socio-technical base and then
considered the ‘smart’ policies that rely on this digital connectivity. The object of
study moved through digital, communicative circuits; the assumption of
connectivity was inherent in the discussion. ANT offered a means of critiquing the
technological determinism of the ‘smart city’ policies, that providing a service
such as Digital On-Ramps online education portal inherently led to use of the
system, or that encouraging globally-oriented enterprise to locate in Philadelphia
would grow the economy. By considering the latent values within the polices I
analyzed, ANT enabled me to examine the relationship between the city’s terrain
or landscape, these policies, and the embedded histories of the places and
activities the policies intended to generate.
3.2.1 Philadelphia as a case study
The case-study based, empirical methodology for analysis was built
80

around planning scholar Bent Flyvbjerg’s scholarship (2006), citing Stake (1995).
As Flyvbjerg writes (2006, 238):
When writing up a case study, I demur from the role of omniscient narrator
and summarizer. Instead, I tell the story in its diversity, allowing the story
to unfold from the many-sided, complex, and sometimes conflicting stories
that the actors in the case have told me. [...] The goal is not to make the
case study be all things to all people. The goal is to allow the study to be
different things to different people. [...] Thus, in addition to the
interpretations of case actors and case narrators, readers are invited to
decide the meaning of the case and to interrogate actors’ and narrators’
interpretations to answer that categorical question of any case study,
“What is this case a case of?”
Consequently the goal a case study is to go to the depth needed to engage the
research to its fullest potential. Whereas a comparative study of the ‘smart city’ in
Philadelphia among other cities might only engage with the civic technology
aspect, this project wrapped the ‘smart city’ within the material, territorial
outcomes of the economic policy making, a research decision that would not
have been possible with multiple sites. In this sense, each chapter is a slight
variation on the overall case of the rhetorical presentation of technological
change to do particular things.
This approach strove to understand the particulars of Philadelphia’s policy
development not to reach an overarching generalization about ‘The Smart City’ or
‘Smart Urbanism’ as all inclusive, overarching definable terms, but instead to
trace together the particulars of the city’s experience. With this understanding,
the dissertation used ‘smart city’ policies as a means of considering the
splintering urbanism thesis of networked urbanism, asking: did ubiquitous digital
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connection foster new forms of civic engagement that, in turn, lessened the
fracturing characteristics of a networked city? More broadly, what was
Philadelphia’s networked urban condition and how did ‘smart city’ policies affect
this? As a “second city” (Hoods 2007) globally—not the financial capital of New
York City but still a city with global enterprise of many sorts for over two
centuries—Philadelphia presents an experience that is likely shared among
many North American cities, of a collapsed industrial economy and concomitant
identity, longstanding inner city poverty and marginalization, and yet many
successful industries. Cities attempting to transition past a Rust Belt industrial
legacy can look to Philadelphia specifically because it is not New York City,
which will always be an outlier, competing with London and Tokyo more than
other cities in the Northeastern United States. What happened in Philadelphia is
more indicative of how policies could play out in Baltimore, Maryland; Buffalo,
New York; or Worcester, Massachusetts, cities all struggling to work past their
twentieth century legacies.
Case studies on networked urbanism are not uncommon in urban
scholarship (Bénit-Gbaffou 2008; Gandy 2006; Gandy 2008; Graham and Guy
2002; Janglin 2008; Kooy and Bakker 2008; McFarlane 2008; Mitchell 2008;
Moss 2008; Nuns 2005; Odendall 2006; Rutherford 2005; Rutherford 2008).
Additionally, there are a growing number of case studies on smart urbanism and
‘smart city’ policies. However, these are for the most part non-critical nor
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geographically focused, primarily considering the politics and administrative
elements of ‘smart city’ projects (Alawadhi et al. 2012; Bakıcı et al. 2012; Carter
2012; Deakin 2011; Hielkema and Hongisto 2012; Komninos and Tsarchopoulos
2012). Finally, there have been a handful of recent studies of greenfield ‘smart
cities’ themselves such as found in Masdar, United Arab Emirates or New
Songdo, Korea (see: Cugurullo 2013; Halpern et al. 2012; Nam and Pardo 2012;
Shwayri 2013). This dissertation’s focus provided a means of bridging the
ongoing networked urbanism research with the very recent trends in critical
examinations of ‘smart city’ policies and smart urbanism in general (see, for
instance, Vanolo 2013 and Soderstrom et al. 2014) by examining how an
existing city worked with IBM to develop ‘smart city’ policies and used the term
rhetorically for city branding, cutting off ongoing digital inclusion, smart urbanism
work in the process.
This study develops a case study of smart city policy and implementation
in the context of Philadelphia. A case study approach aimed to examine multiple
iterations of smart city implementation through a selection of the policies that
were implemented from the 2009 to 2013 time period. These policies together
represent the broad scope of the Philadelphia case but also connect with specific
outcomes that will be summarized in conclusion. The elements of the case study
focus on:
• Chapter 4: The urban materiality of digital telecommunications infrastructure
as the foundation of digitally-driven policies in Philadelphia. General digital
inclusion, civic technology efforts in the city as building a localized ‘smart
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urbanism’.
• Chapter 5: IBM’s Smarter Cities Challenge to provide background on the
‘smart city’, specifically focusing on what sort of projects was enrolled into
the ‘smart city’ rhetoric.
• Chapter 6: Philadelphia’s ascribing of the ‘smart city’ term to new urban policy
initiatives for both economic development as well as workforce education.
• Chapter 7: The landscape of the ‘smart city’, looking at the spatial outcomes of
where the policy initiatives were intended to affect change, specifically
examining the Philadelphia Navy Yard as an emblematic location of the
globalized enterprise that the ‘smart city’ discourse fostered.
The focus of the case study on Philadelphia was chosen because of the city
government’s continued involvement with IBM and the Smarter Cities Challenge,
as well as the sufficient amount of research materials to engage with. In
particular, Philadelphia’s Digital On-Ramps project, which IBM’s Smarter Cities
Challenge consulted on, sought to harness high-speed, broadband Internet
connectivity to build a dispersed network of non-traditional education sites to train
citizens for work in the city’s service industry economy, which many lower-income
residents did not have the appropriate skill sets to enter (IBM 2011b).
3.2.2 Discourse analysis of urban policy: Interrogating the city through
textual sources
Within the common research methods of ANT and specifically policy
assemblages scholarship, I employed discourse analysis to describe the new
relationships between space, place, and communication technologies
represented in Philadelphia’s ‘smart city’ policies. This analytic method provided
a means of qualitatively understanding the urban ramifications of new forms of
socio-technical agency. Latent within the ubiquitous technologies such as mobile
phones and smartphones was the civic exchange Digital On-Ramps sought to
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foster. The policy, planning, and overall economic development efforts in turn
also impacted the city, through concentrating and furthering the information
economy in particular areas of the city, places often distant from where the
industrial economy was located, and also places that were already economically
prosperous. These efforts were represented in texts both written, such as policy
documents, and spoken, in the form of interviews I conducted. Ultimately, the
effort of building a ‘smart city’ initiative or a ‘smart city’ in general was
performative and rhetorical: the ‘smart city’ emerged through acting ‘smart’ as
defined by the actors themselves. The goal of the research was not to critique
whether or not these efforts were or were not actually part of the global ‘smart
city’/smart urbanism movement, instead to understand what happened, where it
happened, and whether or not it was successful based on the policies
themselves.
•Discourse analysis is concerned with interpreting how the views
expressed by the interviewees and the archival texts themselves portray
and position the city in cohesive or conflicting visions of the place itself. It
is a means of ‘reading’ the city then reflecting that reading back onto the
urban terrain through geographic fieldwork to gauge how the ‘reading’
reflects the landscape itself. Here I also drew from relational, ANT
discussions of methodology (see Ruming 2009; Crang 2005; Law and Urry
2001; Lees 2004).
•Interviews were conducted with engineers, planners, and policy makers
and their staff members using an open ended question and answer format.
The interview approach aimed to provide a format in which interviewees
guided the focus and attention of the research, following the actor network
theory rubric (Latour 2005). The goal of the interviews was to investigate
the role of policy, planning, and construction of expert knowledge and the
perception of benefit of both the ‘smart city’ writ large as well as economic
development and job creation. The critique of expert knowledge as an
urban concern has been established by numerous works, not the least
Graham and Marvin’s Splintering Urbanism (2001), which itself builds off
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of Latour’s sustained investigation of the conditions of contemporary life in
We Have Never Been Modern (1993) and his specifically urban-focused
work looking at Paris (1996; 1998; 2012).
In urban, geographically minded scholarship there is an overlap of
discourse and narrative analysis, but the two styles of analysis overlap in general
as well and apply a similar lens to the data. I mention both in order to account for
the rhetorical qualities of the discourse around the ‘smart city’ as well as the need
to apply a narrative lens to the data. The sociologist Catherine Kohler Reissman
writes that the benefit of a narrative approach (to discourse analysis in this case)
is its ability to critique the textual, story making elements of social exchange:
“What makes such diverse texts ‘narrative’ is sequence and consequence:
events are selected, organized, connected, and evaluated as meaningful for a
particular audience” (Riesman 2007, 1). A narrative approach is concerned with
relationships and collating the thematic grouping of diverse narratives by
emphasizing content, focusing on “‘what’ is said more than ‘how’ it is said”
(Reissman 2007, 2). Reissman’s provides a description of method for following
actors through a topic, through a city, and through the process of making, in this
case, ‘smart city’ policies.
As the linguist Norman Fairclough writes: “intertextual analysis shows how
texts selectively draw upon orders of discourse -- the particular configurations of
conventionalized practices (genres, discourses, narratives, etc.) which are
available to text producers and interpreters in particular social circumstances…”
(Fairclough 1992, 194). Overall, the intent of the analysis was to follow Latour’s
advice to a fictional graduate student offered in Reassembling the Social: “The
frame, or the context, is precisely the sum of factors that make no difference to
the data, what is common knowledge about it. If I were you, I would abstain from
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frameworks altogether. Just describe the state of affairs at hand” (Latour 2005,
144). Describing the state of affairs, producing a chronicle or a thick description
of the data was what planning scholar Bent Flyvbjerg considers the best use of
social science scholarship (Flyvbjerg 2011, 44; see also Geertz 1973 3-30;
Rankin 2011).
Discourse analyses as a textual or rhetorical strategy are well-established
methods of analysis within Actor-Network Theory, post-structuralism scholarship
(see Austrin 2005; Flyvbjerg 2011; Latour 1996; Ruming 2009) as well as
relational geography/relational urbanism (see Crag 2005; Graham and Healey
1999; Law and Urry 2001; Lees 2004; Parker 2000; Rankin 2011). Because I do
not foreground the infrastructural basis of the topics, instead ‘building’ on top of
the networked urban condition to examine the relationships and spaces that
these infrastructural systems enable, this dissertation’s analytic approach lies at
the intersection of a relational approach and a more conventional Actor-Network
analysis. I make this distinction now to make clear that, while relational
geography has implemented the post-structural approach of ANT among other
branches of scholarship, a point the Dictionary of Human Geography states
(Rogers et al. 2013, 423), ANT explicitly offers an approach for including sociotechnological systems within the networks and relationships being studied.
Relational geography became the geographic scholarship that informed the
research, while ANT provided the approach that informed the investigation.
Discourse analysis as applied to this textual data offered a way of
organizing the critique of rhetoric and discourse—the data—by considering the
perceptions of benefit, perceptions of the city in a ‘smart city’. These elements
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consider the place-based and space-based aspects of the data/the ‘smart city’ as
a discursive object. The geographer Loretta Lees summarizes these points:
Generally, when undertaking discourse analysis, researchers seek to
highlight two things: first, the interpretative context, that is the social
setting in which the discourse is located; second, the rhetorical
organization of the discourse, that is the argumentative schema that
organize a text and establish its authority (Tonkiss, 1998: 249–50).
Fairclough (1992) offers a useful three-dimensional framework of analysis
– text analysis, discursive practice and social practice. The textual
analysis scrutinizes the vocabulary, grammar and text structure. In terms
of discursive practice the context in which the policy statements are made
are considered, as are their links to other debates and literatures. In terms
of social practice, the more general ideological context within which the
discourses have taken place is conceptualized [see also van Dijk, 1997].
(Lees 2004, 104)

Overall, discourse analysis examines the textuality; narrative analysis
compels the discourse to consider the storytelling abilities the research
subjects—the actors and networks—to make meaning of the subject at hand.
Merging these two into a narrative of the research itself, as Latour and Flyvbjerg
implore, is the goal of the analytic chapters, Chapters 4, 5, 6 and 7.
Discourse analysis provided a means of following the human and nonhuman actors spatially and temporally through the stories told about Philadelphia
and about the perception of benefit of the city becoming ‘smart’. The variety of
actors effectively told interwoven stories about particular visions of Philadelphia
and transformative urban change these urban technologies were accomplishing,
about the economic growth and job creation this turn toward urban intelligence
would have provided. Part 2 of Chapter 3 below goes through the research
process itself.
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3.3 Part 2: Research methods for investigating ‘smart city’ policy making
This section summarizes the research process itself from start to
completion, indexing how discourse analysis was applied the ‘smart city’ topic in
Philadelphia. Figure 6 describes the research methods. From this point of
methodological departure outlined above, examining planning and policy makers
through discourse analysis, I traced the connections between the various
actors—participants in Digital On-Ramps, city offices, IBM as a key consultant,
and non-governmental organizations; economic development organizations in the
city, businesses that might hire program participants, and the locations of the sort
of businesses targeted by the ‘smart city’ initiatives and branding efforts.

Figure 6 Methodological approach: A flowchart of research design, listing the
methodological specifics of each chapter, applying discourse analysis to planning
documents, interviews, and related documents, and the landscape analysis fieldwork
that accompanied the discourse analysis.
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3.3.1 Methods used
The methods used and what specifically was accomplished during the
research process is outlined here:
• Discourse analysis, building off of McCann and Ward (McCann 2011;
McCann and Ward 2010; 2011; 2012) was applied to policy documents,
related informational, promotional, and journalistic accounts, and
transcribed interviews. This analysis unpacked how ‘smart city’ policy
making transferred the assumptions of and perceptions of technological
benefit to the city, its residents and industries, assembling a piece of
Latour’s ’social’ (Latour 2005), which I am terming the urban condition
after Graham and Marvin (2001). Discourse analysis was used to identify
broad themes across the spectrum of data sources. I inductively pulled
themes out of the sources via discourse analysis, whether policy
documents, interviews, or supporting documents. Primary themes were
identified through the dual roles of smart city’ policies in Philadelphia:
economic promotion and workforce education. These broad themes were
used to then identify the rhetoric of economic growth and workforce
education and digital literacy—as a component of civic engagement—via
ICTs. Following the rhetoric of technological change and the assumptions
of benefit placed on technological change was a means of grounding the
two ‘poles’ of the ‘smart city’, economic development and civic
engagement. To determine the place-based impacts of the policies, I
looked for where the policies intended to impact the city and how the
policies conceptually mapped onto existing citywide urban policy efforts of
the current mayoral administration.
• Landscape analysis then ‘ground-truthed’ the discourse analysis of
policy documents by traveling to sites identified as central to the policy
efforts. Philadelphia’s Office of Innovation and Technology and the city’s
311 Call Center were visited to experience sites of policy making, where
policies were made mobile, operationalized into the city’s governance
strategies (McCann and Ward 2012). A bicycle-based visit to the nowvacant site of the Stetson Hat Factory in North Philadelphia in 2013
provided context to the de-industrialized landscape of the modern,
nineteenth and twentieth century city. The main fieldwork was done in the
Philadelphia Navy Yard in 2012 and 2013, through bicycle-based
landscape analysis and photo-documentation of the site as a constitutive,
central component of the ‘smart city’ economic development agenda. The
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photographs were not used for a visual methods analysis per-se; they
were taken to inform and enrich the narrative of Chapter 6 that is based
around a discourse analysis of policy documents. To build out my critique
of the ‘smart city’ as a component of networked urbanism, the fieldwork in
the Navy Yard provided a ground truth of the site and situation of a
“premium networked zone” of the city’s globalized economy (Graham and
Marvin 2001; Easterling 2007), one that tied to the ‘smart city’ discussion.
3.3.2 Preliminary stage: Developing the thesis/hypothesis question
The overall aim of this research was to apply a case study analysis of the
City of Philadelphia’s employment of the ‘smart city’ term to urban policy work.
This was done to investigate how the ‘smart city’ initiatives changed governance
under networked, splintered urbanism. Doing so supported the examination of
the relationships of and between heterogeneous urban landscapes,
electromagnetic terrains, flows of people, goods, and information, and the
infrastructures that connect these disparate and/or interwoven systems together.
I examined ‘smart city’ policies as governance strategies that both relied on this
networked urban condition and sought to improve on the inequalities latent in this
terrain. The overarching research questions were developed to craft conceptual
and empirical responses to this objective. These questions were:
• “How were ‘smart city’ policies designed, implemented, and maintained?”
• “What were the socio-economic and material consequences of the ‘smart
city’?”
• “What were the spatial consequences these actions?”
• “What implications does the ‘smart city’ and smart urbanism more generally
raise for conceptualizations of the urban condition and urban theory?
• “How is space transformed through or within digital technologies and how
do urban policies—such as ‘smart city’ policies—reflect these changes?”
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These questions reflect the focus of the dissertation on the rhetoric and
outcomes of ‘smart city’ policy-making, and the digital infrastructure that underlies
these governance issues. These questions were applied to the planning and
policy discourse of: IBM’s Smarter Cities Challenge, Digital On-Ramps as a
Philadelphia’s ‘smart city’ digital inclusion, civic exchange initiative, and the
globalized economic agenda of city government officials and related nongovernmental urban policy makers (a term taken from McCann and Ward 2012).
3.3.3 Stage 1a: Research on IBM’s Smarter Cities Challenge in the US and
in Philadelphia
As a means of applying a relational, Actor-Network Theory framework onto
the ‘smart city’ in the United States, the first stage of research involved collating
then reviewing policy, planning, and promotional literature on the ‘smart city’, with
the goal of understanding the discourse surrounding how ‘smart city’ systems
would transform or solve urban problems. These documents explained to the
development and deployment of smart city projects nationwide. I then added to
the analysis by looking at IBM’s corporate accounts and journalistic accounts of
the systems and their potential impact on cities, which provided an overview of
how the topic was being presented and the rhetoric of urban change and city
benefit associated with the ‘smart city’.
While the three primary smart city technology developers are Cisco, IBM,
and Siemens, I looked only at IBM because by 2009 they had a widespread
deployment of projects claiming a diversity of urban benefits, they had published
extensive white papers, summaries, and advertising on the topic, and their work
involved implementing projects in existing cities in the US and elsewhere,
whereas Cisco and Siemens had less of a presence in the US at the time. I detail
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IBM’s ‘smart city’ work and the Smarter Cities Challenge in Chapter 4.
3.3.4 Stage 1b: Discourse analysis of IBM’s Smarter Cities Challenge
consultancy work
IBM initiated the “Smarter Cities Challenge” in 2009, intending to provide
free consultation to 100 cities worldwide, with the goal of bringing attention to the
ability of networked sensors and data analytic software to improve the flow of
people, goods, and information throughout a city. In the first year of the
Challenge, Philadelphia was chosen to take part, along with a handful of other
US locations. Philadelphia embraced the idea of the “smart city” as presented by
IBM and IBM positioned both Philadelphia’s mayor and the city as a whole as a
primary representative of a successful, ‘smart city’ in the company’s promotional
material and events. Furthermore, the initial roll out of Philadelphia’s Digital OnRamps was completed in the timeframe in which I had available to complete the
research. Consequently, there was a case to study To examine the Smarter
Cities Challenge, I started by looking at IBM’s policy recommendation,
consultation reports, offered as free, downloadable documents on IBM’s Smarter
Cities Challenge website (http://smartercitieschallenge.org/). In Chapter 4 I detail
the nine topics of urban governance that IBM’s ‘smart city’ thinking sought to
impact, such as Urban Planning, Social Services, and the Environment culled
through an examination of the full length reports, of fifty to 100 pages and short
executive summaries available. I looked at IBM’s Smarter Cities Challenge
consultancy reports and related journalistic documents, such as “IBM’s Smarter
Cities Challenge: Philadelphia Summary Report” (IBM 2011b). This report
provides a road map for achieving the goals and deliverables of the Digital OnRamps project as well as a nuanced argument for why the IBM’s
93

conceptualization of the ‘smart city’ can solve Philadelphia’s workforce education
problems. Other IBM documents included IBM Global Business Services’s
“Smarter Cities Assessment” (2010), which detailed how IBM conceptualized the
benefits of ‘smart city’ thinking.
3.3.5 Stage 1c: Interviews with IBM Smarter Cities Challenge consultants
The textual analysis was enriched by interviews with two members of
IBM’s ‘smart city’ team, including the systems engineer responsible for creating
and implementing IBM’s overall ‘smart city’ agenda. I was connected to the
Smarter Cities Director by sending an email to the general contact on the Smarter
Cities Challenge website. I asked this Director open ended questions about how
IBM conceived of cities within the ‘smart city’. He connected me to the Director of
IBM’s Corporate Citizenship initiatives, the individual who connected IBM’s
internal staff members with the opportunity to go out into the field to provide the
Smarter Cities Challenge consultation. These two interviews provided context
and background to the Smarter Cities Challenge and the consultation event’s
implications for IBM itself.
The first interview of the dissertation research was with IBM’s Smarter
Cities Director, in fall of 2012. General questions about the ‘smart city’ concept
asked to IBM’s Smarter Cities Director were:
• How do you conceptualize what constitutes a city or cityness?
• What attributes make a city ‘smart’? How is ‘smart’ conceptualized? How
can urban intelligence be measured?
• Who is the audience for these systems—what sort of city? How do you
find and define the audience for these smart city technologies?
• Who is the Smart City built for? What sort of uses, what sort of people?
How do you see these smart systems impacting the citizens of a particular
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city?
• How do you see smart city technologies impacting US cities today and in
the near future?
• What would determine the successful implementation of a smart city
system?
• Would you identify a space or spaces within [this city] that embody the
smart city?
More specific questions on the Smarter Cities Challenge were:
•
•
•
•
•
•

•

•
•
•
•

What was the impetus for developing the smart city platform?
What has been the evolution of the idea(s)?
Were there any crucial or inspirational resources used to come up with the
idea for the smarter cities challenge?
What does the process of consulting for smart city technologies typically
involve?
Who is the primary driver of the innovations? The city? The technology
provider?
How were the Smarter Cities Challenge cities chosen? How many cities
applied vs were funded? What rubric was used to determine the chosen
cities and projects?
What are the desired outcomes of the Smart Cities Challenge program
from IBM’s end? Do these projects fit in a larger framework for IBM? If so,
what?
How many projects are expected to be implemented?
Is an open data policy always a requirement for the cities involved in the
Smarter Cities Challenge? Who owns the data? Who maintains the data?
The smart city is one that uses data efficiently—how is the data to
examine chosen? What if needed data is not measured?
What about contingency plans for unforeseen issues? What if something
happens that isn’t accounted for, such as information that isn’t yet data
enters into the variables? What sorts of redundancies are built into the
systems to account for unknown variables?

The interview concluded with questions to solicit more interviewees:
•
•

Are there any questions I haven’t asked that I should?
Is there anyone else you would recommend I speak with?

This solicitation for more interviewees led to my talking with the Director of
Corporate Citizenship Initiatives. I began by asking that individual the same set of
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questions but quickly transferred to asking more general, open ended questions
about the practice of implementing the Smarter Cities Challenge internally. These
two consultants felt confident that, through my questions and their answers, and
the existing, available documentation of IBM’s ‘smart city’ work, I had a grasp of
the topic. Thus, I decided to transfer to examining Philadelphia’s work
specifically, since the intent of the dissertation was to look at Philadelphia not
IBM; starting with IBM was a way of considering how the technology provider
presented the ‘smart city’ before transitioning to examining how the city adopted
the concept on the ground, through targeted, implemented policies.
3.3.6 Stage 2a: Research on Philadelphia’s use of the ‘smart city’ in
planning and policy making
Researching the ’smart city’ topic in Philadelphia involved first building an
archive from on-line and print sources to contextualize the rationales for what
was happening. Discourse analysis of these texts provided a means of identifying
the intended consequences of the ‘smart city’ work, as well as considering the
assumptions, expectations, and hopes latent in the language itself. I examined
the nuances of how the city of Philadelphia presented their participation in the
Challenge and Digital On-Ramps’ resultant workforce education project in official
press releases and other media.
To understand how Philadelphia utilized the ‘smart city’ term, I began by
closely reading Philadelphia’s Smarter Cities Challenge Report (IBM 2011b) and
related journalistic documentation and press releases. These documents,
primarily culled from online news sources and the City of Philadelphia’s websites,
provided some information about the city’s efforts to develop Digital On-Ramps.
to then move forward with the interviews that would add significantly to my
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understanding of the topic. In this stage I also considered the “Philadelphia:
Smart City, Smart Choice” promotional, economic branding work of Philadelphia’s
Business Services department (2009). This document presented the city’s vision
of the ‘smart city’ as a means of highlighting the city’s economic potential, not
using the term to highlight the role of information technologies in solving urban
problems like Digital On-Ramps proposed.
3.3.7 Stage 2b: Discourse analysis of the ‘smart city’ in Philadelphia
This second stage of the research considered what, how, and where the
two uses of the ‘smart city’ term was intended to improve Philadelphia. First I
examined the Smarter Cities Challenge project to gauge the employment
potential of marginalized Philadelphia residents, while also situating Digital OnRamps into the city’s longstanding work on digital inclusion, lessening the digital
divide, and providing new forms of civic engagement through public computing
centers, Internet-based and smartphone applications (commonly called apps),
and the like. Situating Digital On-Ramps within Philadelphia necessitated first
understanding the city’s digital inclusion and e-government work to date. To
achieve this, I interviewed ten individuals:
•

First I interviewed three staff members from Philadelphia’s Office of
Innovation and Technology whose work focused on community-centric
urban issues such as building public computing centers or promoting open
data initiatives in late fall of 2012 and early winter of 2013: the Director of
Civic Technology (2012), and the Director of Innovation Management
(2012), and the Chief Data Officer (2013). The Office of Innovation and
Technology handles everything from city website management to open
data initiatives to operating—with partner organizations—public computing
centers (Director of Civic Technology 2012). I spoke with staff whose work
was public-facing and concerned with community engagement, opposed
to other staff whose work addressed back office tasks for city government
97

agencies and departments.
•

Also in winter of 2013 I interviewed the Co-Director of the Mayor’s Office
of New Urban Mechanics (2013), and city office that fostered technologydriven civic change and local economic growth. This office acts to
prototype efforts to improve city services such as access to information
and general quality of life matters through entrepreneurially driven
solutions typically with a digital footprint.

These city offices—in addition to and with the help of other city offices and other
organizations—provided the groundwork that fostered the far-reaching digital
ecosystem for civic change and economic growth within which Digital On-Ramps
emerged (IBM 2011b).
The questions asked of the above staff were:
•
•
•

•
•
•
•
•

What makes a city ‘smart’? How is ‘smart’ conceptualized? How can urban
intelligence be measured?
Who is the Smart City built for? What sort of uses, what sort of people?
How do you see these smart systems impacting citizens?
What was the impetus for developing/engaging with smart city
technologies? What do they offer that was not available before? What was
available before?
What determines the successful implementation of a smart city project?
How will the proposal from the IBM team be implemented? Has it been
already?
How do you find and define the audience/consumer for these smart
technologies?
Will you identify a space or spaces within Philadelphia that embody the
smart city?
How does Digital On Ramps fit into a larger ‘smart city’ strategy for
Philadelphia?
I quickly realized these questions were insufficient, since the individuals

were not very familiar with the ‘smart city’ term, not using in to describe their
work. There was a difference between the formally defined ‘smart city’ initiatives
and the way in which those concepts emerge from the grounded
operationalization of programs, practices, and policies that reflect smart urbanism
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thinking.
Consequently I transitioned to asking more general and open ended questions
about their work and how digital information technologies impacted governance,
civic exchange, and economic development from the city’s point of view.
Of these four interviews, most of the findings were general, dealing with
Philadelphia’s application of ubiquitous, mobile digital computing systems to
make information access simpler, or to act as a scaffold for building new
business opportunities. The Director of Innovation Management was familiar with
Digital On-Ramps, and his insight and opinions were useful in both discussing
the project and guiding further interviews with other organizations. This individual
also acted as a gatekeeper, connecting me to the mid-level staff members of the
core partner organizations involved in implementing Digital On-Ramps from
concept to pilot, staff from Drexel University, the Urban Affairs Council, and
Philadelphia Academies, Inc.
3.3.8 Stage 2c: Discourse analysis of Digital On-Ramps
To develop a nuanced understanding of Digital On-Ramps and its
potential to impact the city, I interviewed six staff members involved in taking
IBM’s consultation report, which all referred back to as an important, guiding
document, and turning it into an actionable project.
•

In March 2013 I spoke with Urban Affairs Council’s Business Development
Manager who kept on track the numerous city agencies and nongovernmental organizations that guided Digital On-Ramps’ overall
mission. This interview was very productive, providing much of the
background insight into the aims and desires of the project’s directors.

•

In April 2013 I interviewed a Project Manager on digital inclusion efforts at
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Drexel University as well as a Senior Web Architect also for Drexel
University, who respectively worked on community engagement as well as
website development and communication efforts; Drexel University was
the fiscal manager for the project. Through this interview I learned that the
initial target industry for Digital On-Ramps was advanced manufacturing;
this bit of information enabled me to tie the Navy Yard into the research,
since that was the area that the nascent advanced manufacturing industry
was located.
•

Also in April 2013 I interviewed the Assistant Director of Philadelphia
Academies, Inc. and a Director of Fund Development at Philadelphia
Academies Inc. who put together some of the initial online, app-based
learning curriculum for the Digital On-Ramps pilot.

•

The final interview occurred in January 2014, with the Digital On-Ramps
Data Specialist at Philadelphia Academies, Inc. (2014), an individual who
had worked on the program’s pilot and provided details about the success
and challenges faced in the pilot.

These interviews formed the majority of the data collection on Digital On-Ramps
directly and were extremely useful in providing a needed perspective on the
project, one that was largely not found in published documents or available
interviews.
I was unable to interview any of the Mayor’s Office staff involved in the
Smarter Cities Challenge project directly: no one was willing to go on the record,
or even respond to my repeated request for interviews. Consequently I used
Philadelphia Mayor Michael Nutter’s keynote speech at a wrap-up “Smarter Cities
Challenge” event at IBM’s global headquarters outside New York City in
November 2012 as a means of conceptualizing how the Mayor was publicly
presenting Digital On-Ramps and Philadelphia to an audience of the international
mayors and their staff that were involved in the Smarter Cities Challenge (Nutter
2012). I approached this speech as a representative of the Mayor’s perception of
the benefit of ‘smart city’ thinking to Philadelphia, using it as a stand-in for the
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policy positions Philadelphia did not articulate elsewhere. That Mayor Nutter
provided the keynote to this exclusive event was indicative of the importance IBM
placed on Philadelphia’s project, and the ability the city had of promoting its
economic potential through IBM’s global reach.
It should be noted here that many difficulties were faced in accessing
many desired interview subjects, especially from the Mayor’s Office of the City of
Philadelphia. This meant that the views of this group were constrained to
published materials, journalistic interviews, and online and print-based journalism
in general, of which there was plenty available. I am confident in my presentation
of Philadelphia’s role in IBM’s Smarter Cities Challenge and the city’s use of the
‘smart city’, but it was unexpected to have better access to IBM’s consultants and
engineers than officials from the Mayor’s Office. Other city government officials
were open to interviews, especially members of the Office of Innovation and
Technology, but the Mayor’s Office was not. Other members of the key non-profit
and educational partners that helped organize Digital On-Ramps were amenable
to interviews; these findings were analyzed and discussed accordingly in
Chapter 6.
The general questions I asked of the people involved in the Digital OnRamps project were:
•
•
•

•
•

What are the role, nature, significance, and spatial impacts of the ‘smart
city’ in Philadelphia?
Who is the Smart City built for? What sort of uses, what sort of people?
How do you see these smart systems impacting citizens?
What was the impetus for developing/engaging with smart city
technologies? What do they offer that was not available before? What was
available before?
How do you find and define the audience/consumer for these smart
technologies?
How has the Digital On-Ramps project been designed, implemented, and
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•
•
•
•
•
•

maintained? How will the impacts of ‘smart city’ policies be measured?
How do you see the Digital On-Ramps project being implemented?
How does the Digital On-Ramps project fit into a larger ’smart city’
strategy for Philadelphia?
How will the stakeholders know if, when, and where they have succeeded
or failed in implementing projects to their fullest potential?
What are the perceptions of benefit to the city and its residents from this
project?
For Philadelphia, what determines the successful implementation of a
smart city project?
Will you identify a space or spaces within Philadelphia or another city that
best embody a smart city project?

Stemming from the answers to the above questions, I used the interviewees’
comments to consider how the initiative targeted—implicitly or explicitly—certain
areas of the city itself, and how those areas of benefit mapped onto the
neighborhoods that Digital On-Ramps intended to draw participants from.
Interviewees indicated that the target industry for Digital On-Ramps pilot
rollout in spring 2013 would be advanced manufacturing. I was able to determine
that the primary location of the nascent advanced manufacturing industry in
Philadelphia was in the Philadelphia Navy Yard, and was, at the time, seemingly
focused on research and development much more than hiring entry-level workers
for positions in factories or elsewhere.
These interviews were informational, and provided the building blocks to
assess the motivations of Digital On-Ramps: who was targeted for participation,
how would this be accomplished, and where these residents lived. From this I
also sought to understand why the planners chose the industries to focus the
trainings on, how the success of the project would be measured, and where the
jobs were located or would be located. Through these questions I assess the
localized impact of Digital On-Ramps as an example of a smart city project.
To round out the interviews regarding the Digital On-Ramps project, I also
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analyzed press releases, published interviews to the press, and other forms of
written description to understand what Digital On-Ramps’ planners initially
intended the project to accomplish.
3.3.9 Stage 3a: Discourse analysis of economic development plans
To situate the Navy Yard within the city, I examined economic
development policy from 2008 to 2014 and documentation of the Navy Yard from
the late 1990s to 2014. l interviewed the Vice President of Marketing and
Business Development at the Philadelphia Industrial Development Corporation in
November 2014, this was the public-private organization that was in charge of
economic development for the city. This interview helped me to understand how
economic development associations conceptualized manufacturing and
advanced manufacturing in the city, as well as how the benefits of globalized
industries were considered for the city’s economic ambitions. The Corporation
also oversaw the transition of the Navy Yard to its current public-private business
park status, and also managed the zone for the city. This interview
complemented the significant planning documents and general journalistic
information available on the Navy Yard and the status of the city’s economic
activity in general.
The main policy narratives that were examined through discourse
analysis were:
•

Philadelphia’s “Citywide Vision: Philadelphia 2035” (City of Philadelphia
2011), a long-range civic and economic and spatial planning document
that has an overall focus on the city regaining its economic strength and
through that improving the city in general.

•

Philadelphia’s “Smart City, Smart Choice” city branding and economic
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development marketing effort that positioned existing and new business
enterprise in the city as part of the ‘smart city’ (Philadelphia Business
Services 2009). Within this campaign, I specifically looked at how
advanced manufacturing was defined and positioned as part of the ‘smart
city’ economy, since that industry was the target industry for Digital OnRamps pilot (Drexel University Program Manager and Drexel University
Senior Web Architect 2013).
•

The Delaware Valley Regional Planning Commission, et al. ’s “Greater
Philadelphia Economic Development Framework” (DVRCP 2009) and
more specific documents that advocated for developing new, informationcentric industries in the city, such as Philadelphia Industrial Development
Corporation et al. ’s “An Industrial Land & Market Strategy for the City of
Philadelphia” (2010).

•

To situate the ambitions and expectations for the development of the
Philadelphia Navy Yard into a global enterprise zone, I examined the 2004
Master Plan, it’s update from 2013 (Robert A. M. Stern Architects 2004;
Robert A. M. Stern Architects 2013), and related journalistic accounts of
the zone and its impact on Philadelphia. I also examined the Keystone
Opportunity Zone legislation from the Commonwealth of Pennsylvania
(1998), legislation that enacted the tax breaks for businesses setting up in
zones like the Navy Yard statewide.

The fieldwork discussed directly below provided a means of ground truthing the
policy analysis, to experience the sites where these policy efforts were enacted.
3.3.10 Stage 3b: Landscape analysis fieldwork in Philadelphia
This third phase of research shifted to use fieldwork to examine the spatial
consequences of the ‘smart city’ in Philadelphia by investigating the Navy Yard,
an example of one of the “premium network zones” in the city (Graham and
Marvin 2001), where the advanced manufacturing industry that Digital On-Ramps
was targeting for employment opportunities had located. This final stage of
research was more exploratory, drawing on fieldwork in the Navy Yard to situate
the information economy that Philadelphia considered a core part of its “Smart
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City, Smart Choice” economic agenda into the larger urban landscape. Fieldwork
into the territoriality of the city enriched the policy analysis by grounding the
economic development in the materiality of the city itself.
Locations for fieldwork in Philadelphia were identified by the investigation
of trends in economic activity in the city, such as the shifting of the industrial
economy away from the historic areas of manufacturing to new spaces like the
Navy Yard. The fieldwork took place primarily in Philadelphia, beginning in fall
2012 and extending through spring 2013, with a few additions throughout 2013.
The fieldwork included site visits to settings connected with these ‘smart city’
initiatives to areas of the city itself and visual documentation of settings
associated with the ‘smart city’ movement in Philadelphia. I specifically examined
the Philadelphia Navy Yard as an emblematic location of the globalized
information economy, because it was closely tied into advanced manufacturing
research and development and economic policy making for that field in addition
to other fields that were part of the “Smart City, Smart Choice Campaign”
(Philadelphia Business Services 2009).
The fieldwork was more exploratory: I wanted to see and experience how
the ‘smart city’ economy became integrated—or not— into the city. In this work I
looked closely at the emergence of the advanced manufacturing industry Digital
On-Ramps targeted in their pilot of the program, which occurred at four city high
schools and involved approximately 500 youth. The project managers chose the
advanced manufacturing industry as the first target for employment for Digital
On-Ramps participants. This new industry sought to re-invigorate manufacturing
in the city through precision equipment and flexible production models, making
high quality good for aerospace or bio-tech fields. Advanced manufacturing was
105

at the time very new and not well defined, even though Digital On-Ramps
presented it as a potential employer, and the city’s economic development,
“Smart City, Smart Choice” campaign also highlighted it as a targeted component
of the city’s growing information economy sector.
To better comprehend what advanced manufacturing was in Philadelphia,
I examined how it fit in the city’s multi-faceted, public and privately driven
economic development agenda. Internet-based research on this emerging
industry located many examples of promotional material that allowed for textual
analysis into the local goals of the industry. From this, I focused in on the
Philadelphia Navy Yard as an economic zone, which houses a cluster of
advanced manufacturing start-ups, as the exemplar location of the city’s forwardlooking information economy desires. Through field visits, I examined the
success of the area, how it was explicitly situated on the far southern edge of
Philadelphia and how, while being beneficial for businesses, this location and
other aspects of the zone represent a new landscape of economic development
for the city, one where the emerging industries were located far from the historic
industrial areas, areas where the population still faced significant marginalization
as well as where Digital On-Ramps was targeting outreach.
3.4 Stage 4: Writing the ‘smart city’ into narrative of research
The rationale behind using these textually-driven means of analysis was to
both understand how place and space were changing through the application of
‘intelligent’ urban technologies and the stories told about these changes: what did
the actors perceive as the benefits of Digital On-Ramps, for instance, or what is
the role of the Navy Yard for the greater city of Philadelphia? Answering these
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questions and more with the data collected necessitated a means of analysis that
was able to consider the nuance of language and the rhetoric that was driving
these urban changes, or the perception of change. The data could then be
synthesized into an account of its own through thick description, offering a means
of testing the splintering urbanism thesis: did the perceived urban changes
actually accomplish what the planners and policy makers considered the
beneficial change? If so, how and where were these changes located?
Peformatively what the champions of this project did was begin with a big dream
of digitally driven workforce and then reduce their sights, opting on a large project
in a well-connected hub of the global economy but a simultaneously a site
disconnected from the established neighborhoods of Philadelphia itself.
This examination of the research findings was done in stages that built on
each other. The text-based findings—policy documents, promotional materials,
journalistic accounts—were thematically organized and then sorted by topic to
frame the overall project. The interviews themselves were put through a
qualitative coding to identify themes and overlap between topics as well as within
the interviewees’ statements in general. I focused the thematic grouping of the
coding process on understanding the perception of benefit of Digital On-Ramps
and the ‘smart city’ in Philadelphia. This coding of the perception of benefit asked
who would be helped by the project and where in the city would those benefits is
found. It also was a means of clustering commonalities between interviews,
specifically around the core thematic drivers of the hypothesis questions, such as
understanding how different organizations and individuals conceptualized the
measures and metrics that would indicate Digital On-Ramps’ successes.
Analysis of the data as archival and promotional materials, urban policy
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and planning documents, interviews, and fieldwork write-ups, was done through
tracing together, through written texts and transcribed spoken interviews, the
interwoven human and policy actors, and the spaces in which these relationships
emerged and became concrete. The research activities provided a body of data
that was engaged through a discourse analysis approach building off of general
qualitative social science methodologies (Fairclough 1992; Riessman 2007).
The usefulness of relational, discourse analysis to the ‘smart city’ policy
topic is predicated on the need to consider multiple human and non-human
actors across the spaces of the city itself, and in the same gesture to consider
these same spaces as actors as well—not solely a backdrop or stage for the
research. The intent of interrogating the landscape of networked urbanism—the
economic zones and policies for competitive economic growth in Philadelphia—
necessitates considering space as impacted by policies but also affecting other
actions across or within the city itself, such as movement and an individual’s
mobility, to and from a job for instance.
After transcribing the interviews, I coded the interviews using Text Analysis
Markup System (TAMS), an open source, qualitative coding program
(http://tamsys.sourceforge.net/). I coded the interviews around two themes:
“background information” and “assumptions”. “Background information” grouped
relevant pieces of information that were used to tell the story of the ‘smart city’,
and “assumptions” grouped together information that considered the perception
of benefit of information technology and the ‘smart city’ initiatives as both civic
exchange and economic development. These codes were kept general in order
to enclose as much information as possible, which I then parsed through by
hand.
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I used the analysis of the interviews, and the perception of the planners,
consultants, and policy-makers, to guide my analysis of the policy documents
around the same two codes, looking again at the perception of benefit, how that
benefit was—or was not—distributed throughout the city—and how these efforts
were intended to benefit place, residents, and the city’s economy. To achieve this
close reading of the policy documents, I first returned to Philadelphia’s Smarter
Cities Challenge consultancy report (IBM 2011b), then looked at citywide and
regional economic plans and policy recommendations produced by the Nutter
administration from 2009 to 2014, and then at the economic plans produced by
Philadelphia Industrial Development Corporation, the city’s longstanding publicprivate partner in guiding economic development goals citywide.
In analyzing the interviews, my goal was to chart the interests,
motivations, and desires—for urban change, global economic competitiveness—
that led Philadelphia to initiate ‘smart city’ policies. I sought to understand how
progress was measured and how the transformative change was intended to
occur: How were successes marked and how did the planners know when
success had been achieved? Was a concern for improving situations of social
polarization part of the agenda? If so, how and where? The smart city ostensibly
had the potential to positively impact areas of the city, but would these
developments improve the urban condition for the marginalized residents
targeted to participate in Digital On-Ramps? Alternatively, would the
improvements be primarily found in the increased visibility, vitality, and global
economic competitiveness of Philadelphia?
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3.5 Conclusion
This chapter has profiled how the research advanced from an initial
interest in the digital manifestations of urban change and the systems that
support this change into a full dissertation research project examining ‘smart city’
policy initiatives and the development of socio-economic urban governance
operations with implications for urban marginality as well as economic growth,
and the spatial outcomes of these considerations in zones of the globalized
economy in Philadelphia. The aim of the research has been to base the study
itself in methodologies that stress the relational nature of cities today, as well as
the territorial origins and outcomes of those relationships. These methodological
considerations have been driven by the need to collate policy data from a diverse
mix of sources in a variety of places within Philadelphia and beyond, in the case
of IBM but also given the global nature of Philadelphia’s agenda to develop its
positionality in the information economy. This research approach supplied a
means to gather and analyze data that contributed to reconceptualizing
networked urbanism within ‘smart city’ policy making, a description and analysis
that progresses over the next four chapters.
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CHAPTER 4
DIGITAL INFRASTRUCTURE FOR SMART URBANISM

4.1 Introduction
Study a city and neglect its sewers and power supplies (as many
have), and you miss essential aspects of distributional justice and
planning power. Study an information system and neglect its standards,
wires, and settings, and you miss equally essential aspects of aesthetics,
justice, and change. (Star 1999, 379, citing Latour and Hermant 1998)

Smart urbanism and ‘smart city’ policies ride on a proverbial platform
provided by and produced through digital infrastructure. The goal of this chapter
is to ground the materiality of digital telecommunications infrastructure in the
landscape of Philadelphia.1 After doing so, the chapter will introduce the variety
of digitally-enabled smart urbanism efforts going on in Philadelphia since 2004,
when Wi-Fi Philadelphia was initially proposed. As civic, city services and a
variety of information sources have become accessible through online systems,
the digital infrastructure that supports these complex assemblages of software,
hardware, and network equipment play an active role in everyday life, in
producing the urban condition today.
There is a difference between the ‘smart city’ that IBM—as an example of
the “urban intelligence industrial complex” (Hill 2013)—both presents and

1

The work on mobile communication infrastructure was published in The Journal
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consults on and the everyday aspects of a sentient, smart urbanism that is
manifest in new forms of digital inclusion and civic engagement. The smart urban
condition was realized through many complex assemblages of
telecommunications infrastructure with their own material impact on the city and
beyond the city itself. These chapter segues between how smart urbanism and
specific ‘smart city’ policies act as socio-technical objects that are constantly
produced through digital infrastructures, as well as considering how space itself
becomes a communicative object through ubiquitous computing systems that
have their own materiality around which the latent communicative potential of
mobile, wireless connectivity is fashioned. A ‘smart city’ initiative or smart
urbanism in general, as a social infrastructure, functions through new and
existing assemblages of policies, digital infrastructure, and spaces. The
infrastructure is not separable from the other two considerations. This chapter
first considers the materiality of wireless, mobile communication, then the chapter
discusses the constellation of general smart urbanism efforts.

4.2 The materiality of digital infrastructure
Anywhere a connection to a mobile communication network can be found,
a cellular site is nearby. Cellular antenna broadcast their communicative potential
throughout an area, disregarding distinctions between public and private
spaces—as well as the built and natural environment—as the network equipment
connects individuals to each other and to the Internet via larger systems of fiber112

optic cabling, data centers, and so on (for further discussion of the engineering of
telecommunications systems, see Escher 2007; Hayes 2006). To check an email, find directions with a locative mapping program, interact with social media,
or to access any number of other uses of the mobile Internet requires the
dispersal of ubiquitous, monotone grey and white, thin vertical rectangular boxes
mounted throughout high points in a city. The “always-on” nature of mobile
connectivity is created through the maintenance of these cellular networks, a
situation described by human-computer interaction as well as urban scholars as
“ubiquitous computing,” which is defined as the dispersal of computing power—
through devices like mobile phones—into the urban landscape itself, with the
sub- sequent changes to urban movement and the flow of information throughout
a city and the world (Dourish and Bell 2011; Greenfield and Shepard 2007;
Weiser 1991). The potential of ubiquitous computing is inherently dispersed
throughout a city’s “electromagnetic terrain” (Mitchell 2003, 55), but at the same
time the connection to information and communication networks requires the
cellular sites—among other equipment such as wireless Internet (wi-fi) routers—
from which this service emanates.
The individual device, such as an Apple iPhone, may fit in a pocket, but
the background network is immense, stretching across cities and encompassing
much of the world. The last leg of the infrastructural support is wireless and
immaterial, but the rest of the system exists as distinct spaces of network
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equipment embedded within the landscape (see Ascher 2005; Hayes 2006;
Graham and Marvin 2001). As the writer Andrew Blum’s work charting the
infrastructure of the Internet shows, data centers house the servers which contain
our digital information footprint; a vast array of terrestrial and submarine fiberoptic cabling transmits this information (Blum 2012), and the final connection to
the user can be made through cellular antenna (Hayes 2006). The aesthetic
design and utility of, for instance, an Apple iPhone is of particular concern to the
individual user and to Apple, but the design of the infrastructural support is more
mundane, similar to other elements of municipal infrastructures such as electricity
pylons or wooden telephone poles tying together fixed-line telecommunication
systems. Because cellular sites often sit higher than the surrounding city, they
become what engineers Claire Barratt and Ian Whitelaw call an “everyday
landmark” of the city (Barratt and Whitelaw 2011, 184). Considering cellular sites
as landmarks of contemporary networked urbanism is a productive first step in
examining the role this equipment plays in cities today.
Philadelphia presents a productive location for examining these issues
because the city encompasses many interwoven urban eras from the Colonial to
the post-industrial present day. The physical infrastructures of modern,
nineteenth-and-twentieth-century Philadelphia—water, electricity, gas, street
transportation, and railroads—are layered with the late-twentieth-century’s
information and communication infrastructures, as well as freeways, a major
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airport, and the ubiquitous connectivity systems of the twenty-first century, on a
street grid originally laid out in the seventeenth century by the city’s founder,
William Penn (Dunn and Dunn 1982). Freestanding cellular sites in Philadelphia
often occupy the interstitial margins of the city, wedged into an empty lot
alongside a major roadway or standing over a residential neighborhood. While an
analysis of the locations of cellular sites indicates that many of the skyscrapers
and other buildings of the central business district have cellular antenna either on
top of or bolted to the side of their walls, these locations are high up on private
property and consequently difficult to observe (General Data Resources 2013).
The infrastructural aesthetic for cellular equipment seems to focus on
presumptions of invisibility and anonymity as well as functional concerns placed
before formal design considerations. Muted colors such as whites and greys
dominate, with seemingly little attention paid to integrating the design of the
structures into the urban fabric of the adjacent neighborhood. The towers’ heights
are meant to disperse cellular signals over a large area, while the antennae
themselves act as “base stations” sending and receiving radio-transmissions of
information and are typically clustered in groups of three that are parallel to the
ground to broadcast their signals (IEEE 2012b). At the street level, these towers
and their attendant ground-level equipment are typically surrounded by a chain
link fence displaying some information about who owns and operates the tower,
such as AT&T or Verizon, as well as one or more “No Trespassing” signs.
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Cellular sites are a perpetually repeatable component dispersed throughout cities
and the world to provide wireless network connectivity; the aesthetic intent of this
equipment is not locally variable nor does it readily adapt to the particular historic
legacies of the neighborhoods in which the equipment is situated. Cellular sites
may not have a unique presence in the landscape, but they are still key actors in
enabling networks to exchange information in cities.
This chapter focuses on the equipment that supports the wireless
exchange of information in the urban space of Philadelphia as a means of
locating and grounding these immaterial flows in the built and natural
environments of the city itself: of making visible the systems responsible for
transforming the landscape into a space for the active, wireless transmission of
information. I first discuss mobile communications and the mobile Internet as
components of networked urbanism today using recent developments examining
the materiality and relationality of cities to do so (Farias and Bender 2010; Latour
2005; McCann and Ward 2010; McFarlane 2011a). The majority of this chapter
takes the information and infrastructure studies scholar Susan Leigh Star’s call
for ethnographies of infrastructure (1999), from which the introductory quote is
drawn, to investigate the materiality of cellular antenna and tower sites, as an
active component of smart urbanism, necessary to connect users to the projects.
The intent of this examination is to draw attention to this new layer of urban
infrastructure that in less than 20 years has become a pervasive element in the
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landscape of cities and open spaces throughout the United States, in order to
consider what it takes for a computing device to connect to globalized
telecommunications networks as a central tenet of the ‘smart city’.

4.2.1 Mobile communication infrastructure and contemporary networked
urbanism
Telecommunications have had significant impacts on urban spaces since
the telegraph first became a tool for information transfer over distance (Gleick
2012; Mattelart 1996 and 2000). The service became a utility for businesses, city
services, and individuals, but the equipment—cables, poles, relays, and the
like—also has had an aesthetic impact on the landscape itself (Tarr et al. 1987,
71). The wide-spread dispersal of digital information and communication
technologies, of which mobile communication and the mobile Internet are the
latest incarnation, has been considered by scholars one of the central
components of networked urbanism today (Amin and Thrift 2002; Castells 2000
and 2010; Crang and Graham 2007; Graham 2002; Graham and Marvin 1996
and 2001; Kaika and Swyngedouw 2000; Kwinter 2010; McFarlane and
Rutherford 2008; Mitchell 2003; Shepard 2011; Varnelis 2008). Even as these
new, wireless systems do not change the fabric of cities significantly, as the
geographer Aharon Kellerman considers (Kellerman 2009 and 2010), they follow
in a lineage of information transmission developments such as the
decentralization of office and industrial business transactions as well as the
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growth of suburban developments and edge cities (Easterling 2001; Garreau
1991; Graham and Marvin 1996). Networked urbanism perpetuates cities as
“socio-technical constructions supporting mobilities and flow to more or less
distant elsewheres: flows of people, goods, services, information, capital, waste,
water, meaning” (Graham 2002, 1); the role of mobile communication in
contemporary cities has intensified and diversified these information flows.
For mobile communication systems, space becomes not a unique attribute
to a place but itself a medium of exchange. Information resides not only in the
data centers and mobile devices that access the data, but also becomes latent in
the city itself, accessible through mobile devices, as long as the individual user
has subscribed to a service plan managed by a corporation such as AT&T. For
space to become a system of wireless connectivity requires the installation and
maintenance of cellular sites; these locations become actors in the sociotechnical telecommunications networks. Building off the sociologist Bruno
Latour’s work examining the human and non-human assemblages that make up
socio-technical networks, the urbanist Keller Easterling has introduced the term
“active form” to denote the situation where space becomes instrumentalized to do
something, in this case to transmit data (Easterling 2012; Latour 2005). With
regards to mobile communication, this “doing something” that Latour writes of
(2005, 46) occurs through distinct infrastructural things, through cellular sites that
re-materialize the immateriality of digital exchange. Cellular sites are three things
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at once: network equipment mounted to towers, tall buildings, or other structures;
repeatable components of a global telecommunications network that broadcast
wireless connectivity to mobile devices; and localized elements mediating the
boundary between material and digital aspects of social exchange.
The cellular site is the thing—the non-human actor—that actively enables
mobile connectivity in the urban landscape; it is the common object that
translates between users, creating the digital signal traveling through a network
of telecommunication systems to become meaningful content to that individual,
be that a conversation with a friend or family member, or checking e-mail or
investigating public transit timetables. From this point it is possible to answer the
question of what is the material infrastructure in the landscape that enables,
becomes, and supports the ‘smart city’, smart urbanism, and more generally,
networked urbanism. Conceptualizing these efforts is important for better
understanding both the policies and the IBM initiative as it unfolded in
Philadelphia.
Latent within the design and organization of infrastructural systems are
larger aspects of a city, including aesthetic considerations. The relative disregard
of the aesthetic impact of mobile communication infrastructure in Philadelphia
tells a story of its own. Philadelphia’s contemporary urbanism may be woven
through with the ethereal pervasiveness of mobile connectivity, but the
technological devices of high design—the Apple iPhone is a prime example—that
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connect to the networks, function through these cellular sites that, even as they
embody a significant amount of telecommunications engineering and financial
investment on the part of large corporations, appear as an aesthetic afterthought.
As the connectivity latent in this equipment reconfigures the locations of social
exchange for users, and as a connection to information and communication
networks becomes ubiquitous, the visual and spatial impact of this infrastructure
becomes an entry point into a discussion of how massive, global sociotechnological systems become localized and commonplace.

4.3 The materiality of cellular communication infrastructure in the United
States
To provide a very brief overview of mobile communication in the recent
past, Motorola invented the mobile phone in 1973, but it took ten years for the
device to be approved for commercial use (IEEE 2012a). Two federal regulatory
events in the 1990s brought about the growth in mobile connectivity: first, in 1995
the Federal Communications Commission auctioned off the electromagnetic
spectrum. Then the passing of the Telecommunications Act of 1996—the first
major overhaul of telecommunications policy in the United States since 1934—
pushed for the development of wireless technologies in addition to many other
changes to federal policies (FCC 1996; Wikle 2002). Among many other facets,
the act sets policies dealing with the siting of cellular antenna; it stipulates that at
the federal, state, or municipal level, no one can prevent the building of cellular
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towers or the installation of antennae for any reason, including environmental,
health, or safety concerns. The one provision for valid objection is because of
aesthetic concerns; this has allowed telecommunications providers to install
towers quickly and without having to go through intensive local permitting
processes (FCC 1996, Section 704). Banning cellular sites due to aesthetic
reasons applies primarily in suburban residential areas, and even there the
rationale for banning cannot be a blanket dislike of towers or antennae but has to
be through a documented impact that that “the tower would diminish property
values, reduce the ability of property owners in the vicinity of the proposed tower
to enjoy their property, or damage the scenic qualities of the proposed location”
(Ruane 2008, 2). In commercial or industrial areas, this argument cannot be
applied.
Even as community protests and court cases argued over the extent of
regulatory oversight state and local government had regarding cellular towers
and antennae, the growing use and popularity of mobile communication signaled
the desire for more connectivity. Individuals and groups fought to limit the “visual
pollution” of cellular sites and often won concessions from the
telecommunications providers to camouflage the sites (Nagle 2009). All the while,
the demand for cellular sites to build out the wireless network continued. This
process is well documented by the geographer Thomas Wikle (2002), who found
that in the early 1990s there were fewer than 10,000 cellar towers in the United
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States. However, by 1996—when the Telecommunications Act exempted mobile
communication providers from local zoning requirements—there were 30,000,
and by 2000 there were over 100,000. According to the Antenna Search website,
as of early 2013 there are over two million antenna sites in the United States;
within a mile of Philadelphia’s City Hall there are at least 750 antennae (General
Data Resources 2013). This number includes towers and antennae used for
microwave, paging, cellular, and other uses, but it indicates how many antennae
are required to provide wide-ranging wireless coverage across the country. In
less than 20 years, cellular sites have gone from little to no presence in the
landscape to a pervasive element in the ever-growing desire for mobile
connectivity. The increase in sites is a factor of the growth in the use of wireless
communication devices like mobile phones and the subsequent need for
connective infrastructure. The particular locations of these cellular sites are a
factor of zoning requirements or the lack thereof from the federal level down to
the state and local level.
In Pennsylvania, the guideline for the regulation of wireless
telecommunications facilities stipulates that mobile communication is a “public
service” (Fink 2013). As such zoning and other local oversight should not hinder
telecommunications providers from installing antennae, towers, and other
network equipment: the right to locate cellular sites supersedes the right of local
government to object to the sites in most circumstances (Pennsylvania General
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Assembly 2006). To reduce the possibility of community complaints about cellular
antennae and towers, the state recommends that local zoning ordinances
stipulate that sites first be installed on existing structures, since community
objection to the aesthetic impact of sites is more often to freestanding towers.
Encouraging the placement of cellular sites in areas zoned for industrial uses,
which have the least amount of regulations, are listed as another way of easing
the installation process (Commonwealth of Pennsylvania 2002). The deployment
of wireless coverage follows a logic of connectivity that is determined by the
possibilities of and technological constraints around connecting mobile devices.
The aesthetic impact and spatial ramifications of this infrastructure are secondary
considerations to providing this connectivity. Telecommunications companies
may locate antennae and towers where their internal analysis deems most
efficient and economic, and local ordinance must allow for this.
The right of communities to object to cellular sites due to aesthetic
reasons has often led to efforts on the part of service providers to mask towers
as trees or conceal antennae behind false panels on top of or on the side of
buildings. As Ted Kane and Rick Miller (2008) discuss with regards to Los
Angeles and the greater Southern California megalopolis, the veiling of cellular
infrastructure as palm trees, pine trees, or other constructs is common in areas of
the United States. This masking of utility continues, where, as the towers are
disguised, they stand out even more, a point raised by digital media scholar
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Jason Farman (2013) with regards to a fake pine tree in Silver Spring, Maryland.
Unless cellular sites are found to cause more specific inconvenience than
general connectivity, they will remain visible reminders of mobile
communication’s infrastructure, exclamation points standing tall off the ground.
Since palm trees are extremely uncommon in southeast Pennsylvania, attempts
to conceal cellular sites in the region as a palm tree would stand out significantly.
False pine tree decorations are installed occasionally in suburban
neighborhoods, but, given the general lack of tree cover over much of
Philadelphia’s dense, post-industrial landscape, the presence of a tall pine tree
would stand out as well.
Even before the widespread installation of cellular sites, Philadelphia’s
urban landscape already contained many vertical infrastructural elements,
including radio and television antenna masts, as well as electrical transmission
pylons, all visible to residents or visitors to the city. There are many instances of
cellular antennae mounted to the decommissioned brick smokestacks of the
older, industrial city; this is a re-use of existing but outmoded equipment. Less
prevalent but not uncommon are antennae circling the rooftop water towers that
occasionally remain in place on older factories or apartment buildings. Today it is
possible to find cellular antennae bolted to existing structures in addition to
freestanding and mounted onto residential, commercial, and industrial buildings.
Informal windshield surveys conducted by driving through urban and suburban
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Philadelphia indicate that in Philadelphia, cellular sites are for the most part out in
the open and visible from the street: antennae poking above the roofline or
towers standing tall in the cityscape’s distance. In general, the tall masts and
latticework of cellular sites is a common addition to high points throughout the
urban and suburban region.
In Philadelphia, the relationships between individual users of wireless,
mobile technologies and the infrastructure that supports these interactions have
not affected the urban fabric significantly; instead the changes to urban space are
primarily found in how a part of the flow of information throughout the city is now
pocketable, locatable in mobile devices. With regards to the laws regarding
cellular sites, the city’s zoning requirements stipulate that the towers should not
detract from neighborhood aesthetics, but—evidenced by the significant variation
in the locations and installation of cellular antennae—how this code is interpreted
varies. Effective as of 2012, Philadelphia’s new zoning code has additional
stipulations not in the older version requiring new antenna sites to be better
incorporated into the built environment and no longer stick up above rooflines,
which is a common sight today (Philadelphia 2011 and 2013). The new zoning
code does not allow for towers to be constructed in residential neighborhoods
without adequate setback in case the tower or equipment on the tower were to
fall (Philadelphia 2013). This implies that the site described below in the “Site
Two” section could not be installed today without having a variance granted
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because of its placement wedged between a block of row homes and a
recreation center.

4.4 Cellular sites as emblems of contemporary, networked urbanism in
Philadelphia
Below I will discuss four sites: three definitively on AT&T’s network and
one located above an AT&T retail mobile phone store that represent typical
antenna locations found in different neighborhoods of Philadelphia. With 39
percent of the mobile communication market, AT&T is one of the key mobile
communication providers in the United States (The Economist 2011), and they
have a significant presence in Philadelphia. Focusing solely on AT&T is intended
to keep the analysis fixed within one company’s network and how this particular
provider’s infrastructure is situated in the city.
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4.4.1 Site one: Downtown

Figure 7 In downtown Philadelphia not far from City Hall, a cellular antenna array was located on top
of a AT&T mobile phone retail store and a hair salon. Photograph by author, 2013.

On Sixteenth Street just south of Market Street (See Figure 7)—the main
east-west thoroughfare in the downtown—a half block of somewhat run-down,
two-story commercial properties provide services to the bustling foot traffic on the
street. A popular national doughnut chain recently shuttered their location on the
corner, and the steak sandwich business is also boarded up, but an AT&T mobile
phone store and a hair salon upstairs are still open for business. The analog
clock outside the AT&T store only tells the correct time on the south-facing side:
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the north side was stuck perpetually at 11:00. On the roof of the building are
multiple arrays of antennae poking up both at the street-facing edge and at the
back of the property. Information available does not clearly indicate which
telecommunications providers might lease the use of either site (General Data
Resources 2013). I present this location to highlight the sort of adaptations to
providing mobile connectivity in a dense area with buildings of mixed-height: colocating many antennae on the roof of an amenable landowner. From the
standpoint of this exercise into the aesthetics of cellular sites, both sites are
visible from the street, which is not often the case downtown, where antennae
are more commonly found hundreds of feet up on office building rooftops. Likely
this site is useful to co-locate antennae precisely because it is low off the ground,
providing strong signal reception for pedestrian and automobile-based
subscribers below and easy access for installation and maintenance. The underperformance of some of the retail tenants has no bearing on the location’s
abilities to transmit wireless connectivity through the area. Unfortunately, there
was no information listed on the Antenna Search website for this particular
address; I do not know if AT&T has an antenna on the roof above its store or not,
but it would be a given that subscribers to AT&T’s system cluster in this space
nonetheless.
Before continuing, I want to note the challenges of determining ownership
of cellular sites if the locations do not state such information or the locations are
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not publicly accessible. Searching addresses or other latitude and longitude
coordinates on the few databases returns many results, but not always to the
particular address that, based on field visits, has antennae on it. Furthermore,
these databases are not designed for archiving results with a unique website
address to cite, so the interested reader would need to take the location
information and process it themselves to find many of the results I discuss here.
Another difficulty to conducting this research is the lack of a complete and public
archive of cellular sites and their owners. Even the Federal Communications
Commission’s (FCC) database relies on data provided by the corporations
themselves and is scattered with missing information points. The Antenna Search
website that I use to cross-reference to the FCC’s data is more complete, and it
geo-locates cellular tower and antenna data on top of Google Maps imagery.
This is quite useful both to prepare for field work and to reference locations after
the fact, even though it also contains gaps and does not publicly list the full range
of databases it draws from, but the FCC’s database is likely one of its sources. I
present the information about site ownership to highlight the complexities of what,
to individual users, is a pervasive network connection, how providing this service
involves a complex assemblage of landowners leasing space,
telecommunications providers, and user-subscribers paying for a service, all
occurring behind the scenes of these sites themselves. A complete discussion of
the ownership, installation, maintenance, and repair of cellular sites is beyond the
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scope of this essay but would be an important addition to this line of urban
scholarship.

4.4.2 Site two: In a residential neighborhood

Figure 8 Standing high above its south Philadelphia neighborhood, this AT&T cellular tower backs
on to the playground for a community center. Photograph by author, 2012.

Moving into the residential edge of south Philadelphia, there is a
freestanding AT&T cellular tower constructed in 2000 (FCC, no date a), located
on Carpenter Street a block north of Washington Avenue, a major east-west
artery cutting between the Delaware River and the Schuylkill River. Standing high
over a neighborhood of two-and three-story brick row-homes, the site is
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sandwiched between basketball courts and a jungle gym playground for the
Hawthorne Cultural Center and the small backyards of a residential block (See
Figure 8). Unlike the site in Fairmount Park that is discussed below, this
location’s base is at street-level. On the sidewalk, behind an eight foot chain-link
fence furnished with “No Trespassing” and “Private Property” signs indicating that
AT&T owns and operates the location, is a small concrete building housing
networking equipment, alongside some back-up power generators. The latticed
steel tower carries a number of thick black cables up to the antenna array,
providing electricity and the connection to AT&T’s telecommunications network.
The tower is so tall that the site is visible from blocks away, standing much higher
than even the five- and six-story brick commercial buildings and apartments two
blocks away. In multiple visits to the site, I noticed birds perched at the top of the
tower, not nesting but using the location nonetheless. This site is located on a
small pocket of land wedged between homes and a park and playground. Mobile
connectivity flows through these antennae, circulating information throughout the
neighborhood, yet at ground level, the site is closed off to the street, an
anonymous space behind a tall fence, landscaped with gravel and concrete,
monotone grey steel boxes, and thick black cables. In Philadelphia, these
wireless, communicative exchanges are enabled through spaces that often stand
out visually through their apparent anonymity. By virtue of standing much higher
than electrical pylons and streetlights, higher even than most buildings to more
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efficiently broadcast their signal, these prominent if slender vertical elements
have become a quotidian component in the urban landscape.

4.4.3 Site three: Alongside a freeway flyover

Figure 9 At the center of the image is an AT&T cellular antenna affixed to an electricity pylon
alongside the Schuylkill River flyover for Roosevelt Boulevard in Fairmount Park, Northwest
Philadelphia. Photograph by author, 2012.

The third AT&T cellular site (See Figure 9) is located in the north-west
corner of Fairmount Park, a large urban park that runs north along both sides of
the Schuylkill River upstream and out of central Philadelphia. The park is a
popular destination for recreation including cycling and running, as well as a
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central artery for suburban traffic entering and leaving the city. The site is
adjacent to the Schuylkill Expressway portion of Interstate-76, an elevated,
above- ground freeway that cuts across the park running parallel to the river
itself; to the side of the freeway is an in-use rail transportation corridor. Alongside
a flyover bridge connecting Roosevelt Boulevard, a primary arterial street, to the
Expressway sits a cellular site fixed into the latticework of a rusting, aged electric
power transmission tower that carries power lines across the river. The site
appears as an array of antennae propped on top of a grey tube holding the
connecting cabling connecting both communication lines and electricity to power
the antennae and descending to the base station that sits beside the railroad
tracks. The site sits approximately 30 feet above the public path alongside the
river, surrounded by deciduous trees overgrown with ivy. I determined that the
site is an AT&T property by conducting a search for it at the Antenna Search
website instead of trespassing onto the rail corridor to look for signage indicating
ownership at the site itself (General Data Resources 2013). The FCC antenna
registration information for this site indicates that AT&T filed permits to build the
structure in November 1996 and completed the structure in June 1997. While the
FCC webpage notes that the antenna was dismantled in 2010 (FCC, no date b),
it is still listed on the Antenna Search website and as of spring 2013 there are still
antennae visible. These antennae sit at the intersection of the expressway and
the major thoroughfare heading into Northeast Philadelphia. The location’s utility
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to AT&T is likely to provide connectivity primarily to customers traveling along the
roadways in automobiles. Bolting the antenna onto an existing electrical tower is
likely either a decision based on the financial considerations of not having to
construct a tower, an issue with securing rights to use the property, or spatial
restrictions with building alongside the railroad right-of-way. This site occupies an
infrastructural corridor, at the intersection of road, rail, recreational, and electrical
uses of the space itself. The location is not readily or legally accessible to
passersby, but is visible from a distance.
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4.4.4 Site four: On top of a fortress-like telecommunications node

Figure 10 Alongside the Schuylkill River on the western edge of downtown Philadelphia, two of
AT&T’s cellular antenna arrays are bolted to the top of this building, 500 South 27th Street, which is
a prominent node in AT&T’s national telecommunication network. Photograph taken by author,
2011.

The final site has two white rooftop antennae arrays mounted at the edge
of AT&T’s mobile services switching center (See Figure 10). These
telecommunications nodes are where calls from a mobile phone on AT&T’s
network pass through in order to be routed out to their recipient, whether on
AT&T’s mobile or terrestrial, landline networks, or on other providers’ networks
(ATIS 2011; TelcoData.us 2011). While the antennae on the roof provide
connectivity for passersby, the equipment inside the building connects AT&T’s
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sites discussed in this essay to one another. Information about when these
antenna were installed is not available in the FCC’s antenna registration
database used to find construction dates of the two previous sites. A search of
the Antenna Search website reveals no dates for the installation of antennae at
the location but does indicate that the site belongs to AT&T (General Data
Resources 2013). By finishing with this building, I want to highlight where the
localized information flows that transmit through the sites discussed above might
travel out of the city and disperse into regional, national, and global
telecommunications networks.
Built in 1972, this six-story, 400,000-square-foot brick building squats
squarely on its site, towering over the two-lanes of Twenty-Seventh Street on its
east side, bounded in turn by the approach to the South Street Bridge on the
south, railroad tracks and the Schuylkill River on the west, and a private parking
lot for employees to the north (Philadelphia Office of Property Assessment
2011a; 2011b). Across from the building to the east and south sit two-and threestory brick and stucco row homes. The skyscrapers of the central business
district are in the near distance; this building is the tallest and bulkiest in the
neighborhood. What goes on inside the facility can be unpacked somewhat by
delving into documents of telecommunications network’s topology. The listings of
interconnection points between the different telecommunications providers are
tied to street addresses; in Philadelphia the building’s address of 500 South
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Twenty-Seventh Street comes up numerous times, indicating its position as an
organizing location for many other networks throughout the region (TelcoData.us,
2011). Also, parallel to the railroad tracks is a buried fiber optic cable marked by
a waist-high white plastic marker with a bright orange top, warning not to dig.
This cable is likely the backbone of AT&T’s northeast United States network,
running between Boston, New York, Philadelphia, and Washington, DC (Hecht
2004; Long-Lines 2011).
AT&T’s building is a squat, relatively featureless, aging, post-industrial
building with few visual cues to indicate its utility; for passersby, the only way to
know that the building belongs to AT&T is a large, wall-mounted logo on the west
side of the building and visible from Interstate 76 across the Schuylkill River.
There is no public front entrance, there are no windows at street level, and the
building is composed primarily of windowless brick walls extending up six stories.
It appears to be a late-twentieth-century bunker or fortress, marooned in a
neighborhood built in the nineteenth century. At street level, the facility presents a
forbidding sight. There is a gated vehicular entrance at the north-east corner of
the complex, off South Twenty-Seventh Street, with a guard booth that does not
seem to be in use or occupied. To the side of the vehicular entrance is a large
vinyl banner stating “500 South Twenty-Seventh Street,” without a name for the
building or the business present at the location. Heading south from this point is a
tall, imposing black metal fence buttressed with brick columns. There is a gated
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and locked pedestrian entrance off the sidewalk, with a small sign to the side that
states in three lines: “NO TRESPASSING,” “PRIVATE PROPERTY,” “AT&T
Communications.” The building’s foundation sits a few steps off the sidewalk;
there is some graffiti on the steel access doors set into the foundation, but overall
the appearance is of an anonymous post-industrial building, one that is
particularly conspicuous due to its size and bulk in relation to its neighbors.

4.5 Grounding digital infrastructure in the landscape
Mobile communication turns space itself into a telecommunication service.
While the utility of this service is most visible in the devices through which
individual users access their information and social networks, the cellular network
equipment that transmits this wireless connectivity has a distinct, material
presence in cities today. As long as a signal is present, a user does not need to
know where in particular the cellular antenna that connects his call is located, but
situating that antenna in the city becomes a means of examining the sociotechnical actors involved in producing these flows of digital information
throughout the landscape. While the presence of cellular sites is visually inert and
the design of those sites is functional instead of being tied into locally specific,
historic, or modern urban traditions, this condition is not indicative of stasis or
inertia. Cellular sites are vibrant, vital components of urban life. They provide
instantaneous, two-way communication of all sorts to anyone within range of the
signal and with a connective device. Considering this network equipment as an
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active element of cities provides a language to describe this condition, of
transforming space itself into a platform for exchange. In a way, the functional
aesthetic of cellular sites defines a part of the visual impact of contemporary
networked urbanism: these things have an importance that is not easily
recognized in their visible form.
Updates to Philadelphia’s zoning code will require new cellular antennae
to sit below rooflines and for the ground around towers to be screened with
shrubbery (Philadelphia 2013). This suggests that as new cellular sites are
installed, they will stand out less. Yet the presence of cellular sites in the urban
landscape provides a distinct marker of the digital information and social
exchange that are a part of Philadelphia’s infrastructural flows as much as the
material movement of people, goods, and older, physical forms of information
transmission. Mobility and connectivity do not have to be designed into the
aesthetic of a cellular site; nothing need signify these aspects of the
infrastructure’s utility, but recognizing the ability of the equipment to perform this
information exchange is a means of identifying the utility of these interconnected
sites.

4.6 Smart urbanism digital inclusion efforts built on digital connectivity
This chapter now pivots to discuss smart urbanism as the variety of new
forms of digitally-minded civic engagement, digital inclusion, and related means
of connecting city government to resident that were both present in Philadelphia
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since 2004 and also acted as a foundation for the Digital On-Ramps ‘smart city’
initiative. This section frames smart urbanism through the civic work that
Townsend (2013) positions as contributing to a digitally-driven urban intelligence,
as well as the IBM consultation on a specific, branded ‘smart city’ initiative in
Digital On-Ramps.
The city officials interviewed to provide context to these did not use term
‘smart city’ or smart urbanism, which speaks to the utility, or lack thereof, of the
term in describing the variety of digitally-driven policy efforts in cities in general.
4.6.1 From addressing the digital divide to building civic engagement
Within the overarching and forward-looking concern of city planning and
policy makers to—in general—foster economic growth and improve on the postindustrial urban condition in Philadelphia, there have been significant and
ongoing efforts made to integrate the Internet and other ICTs into Philadelphia’s
municipal services over recent years. These efforts targeted reducing the digital
divide, incubating a technology-focused startup culture, promoting transparent
governance through open data efforts, and generating new forms of civic
engagement and digital inclusion. The timeline that follows situates these
projects in the city’s recent history. All but the first, Wireless Philadelphia, was a
product of Mayor Nutter’s administration. It is worth noting that these efforts did
not progress in a linear fashion in Philadelphia; for instance, efforts to lessen the
digital divide continue, even as civic engagement through ubiquitous computing
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platforms such as the city’s 311 information, complaint, and service smartphone
app and online portal became commonly accepted.
These initiatives are listed chronologically and cover the policy perceptions
of the role of information technology. These changes have gone from providing
information access to reduce the divide between information ‘haves’ and
information ‘have-nots’, to harnessing ubiquitous connectivity, mobile Internet,
and broadband Internet to drive efforts aimed at increasing information inclusion.
In turn, with these efforts the city seeks to create a more equitable and open
exchange of information as well as foster entrepreneurial, innovation-based
economic activities for the benefit of residents, visitors, and businesses. The goal
of describing these projects is to highlight how an everyday smart urbanism has
occurred in one city, since even before the term ‘smart city’ or smart urbanism.

4.6.2 Smart urbanism as an extension of public, civic technologies
The impetuses for digital inclusion as a smart urbanism effort builds off of
earlier initiatives to affect the digital divide in order to improve general digital
literacy and economic opportunity, similar themes to the official ‘smart city’
project. The geographers Melissa Gilbert and Michele Masucci (2011, 51)
establish the presence of digital inequalities—and the importance of critically
examining such issues—existing within and intersecting larger patterns of urban
and economic inequality, offering context regarding how efforts to reduce the
digital divide affected marginalized communities (see also Gilbert 2010). Building
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off of Gilbert and Masucci’s work provides the impetus to consider the
constellation of political economic policy making around digital inclusion and
smart urbanism as a generalized, encompassing version of information
technology-driven urban change (versus the specifics of, for instance, Digital OnRamps as a specific IBM-based ‘smart city’ initiative).
These efforts fall under a rubric of public technology or civic technology.
Asked to answer how he defined technology and what is the public in ‘public
technology’, the Director of Civic Technology for the City of Philadelphia
answered, “It is helping, that internal operations standpoint: the maintaining of
servers, security, that sort of stuff, but it is also reaching outside, using
technology [to give] people digital tools to do their jobs better, to supposedly live
their lives better, [to] get information better. And then for public I define it really
more as external to city government: the citizens. When I’m saying public
technology I’m thinking primarily that we are doing things that involve the
residents of Philadelphia” (2012).
Fostering digital inclusion through providing access to the Internet and
training in digital skills was seen as a means of improving on the widespread
inequalities in the city (see Chapter 1 for further discussion of this post-industrial
inequalities). Wireless Philadelphia, a municipal wireless Internet system begun
in 2004 and launched in 2006, was the first citywide effort to reduce the digital
divide. As Gilbert and Masucci write,
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The aim of the program, called Wireless Philadelphia, was to support
community access to government resources, information resources of the
School District of Philadelphia, and community and civic information (citing
Jain et al. 2007; Wireless Philadelphia 2006; Wireless Philadelphia
Executive Committee 2005). Philadelphia’s approach was coupled with
community organization efforts to provide low-income residents with low or
no-cost computers, training on how to use computers and the Internet, and
training on how to access some of the city’s municipal and educational
information resources. (Gilbert and Masucci 2011, 51)
Philadelphia was one of the first cities in the United States to build a municipal
wireless network. The intent of this network was to make wireless broadband
Internet available across the city for the use of residents and visitors alike, for
free in public spaces and for a low cost elsewhere. Wi-Fi Philadelphia was
managed by a nonprofit, Wireless Philadelphia, with the Internet connectivity
provided in partnership with EarthLink (Breitbart 2007). By 2008, very few
residents had signed up for the service due to poor signal strength and
insufficient marketing on the part of the provider, and Earthlink had gone out of
business (Jassem 2010). Wireless Philadelphia was a visionary idea but a social
and technical failure. Gilbert and Masucci identify a main takeaway lesson as:
“What the Wireless Philadelphia policy did highlight was the exaggerated
importance policy makers placed on infrastructure solutions for achieving digital
inclusion without paying attention to the social challenges faced in communities”
(2011, 52). As this dissertation reinforces, this point was not taken into
consideration with regard to the ‘smart city’ initiative, Digital On-Ramps.
Other projects were for more generalized benefit, such as the Philly 311
established in 2008. Providing a telephone contact center for residents and
visitors to access a city’s information services is a feature of many cities in the
United States today. Philadelphia was one of the last large cities to open such a
service (Nam 2012, 126). Philly 311 acts as a portal connecting straight to city
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hall, through which the dispatcher would connect a caller to the office they ask
for, or the office that could answer the question they are asking, if the dispatcher
could not answer the question themselves (see http://www.phila.gov/311/). In
addition to finding information, residents can report nuisance problems such as
vacant properties, rubbish in need of collection, or graffiti, and receive a request
number for the issue, giving the resident the ability to track the issue to
resolution. Service request data, including type and response time to completion,
becomes part of the city’s open data, available to the public and entrepreneurs
for any number of uses (Chief Data Officer 2013).
To complement the city’s 311-telephone service, a smartphone app for
Apple iPhone, Google Android, and Blackberry platforms (see
http://www.phila.gov/311/mobileapp.html) was released in 2012. Through the app
it is possible to document an issue with a photograph, report the issue with the
photograph attached, and even geo-locate the issue, for instance a large pothole,
for the relevant city department to then come fix. This platform for civic
engagement works at any time of day, unlike the telephone service. It also
provides the city a communications channel to broadcast information about a
major event such as a winter storm evacuation routes or polling locations for an
election to residents (Director of Civic Technology, 2012).
The benefits of Philly 311, as perceived by city planners involved in public
technology, were numerous. The Director of Innovation Management called 311
“the VIP [Very Important Person] line for everybody” (2012) because:
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Anybody can call 311 and get exactly the same service. You have a
tracking number assigned to your request, it gets routed to the proper
department, the department then puts it in their work order system and
automatically addresses it and changes the status of the request, and the
user will get a notification that your request is in progress, your request
has been updated. Now with the mobile app the user can comment back
to us and we can explain and clarify things.
He continued, stating that:
A huge volume of our calls comes from just general information. People
asking for phone numbers, people asking what their trash day is, people
asking if the schools are closed, that kind of thing. There is also the
centralization of that information. We don’t have to say, let me transfer you
over to this department or that department. In some cases, high level
information or specific info we are going to have to do that, but for the
most common calls, we can just answer them right there. (Director of
Innovation Management 2012)
The ability to provide a resident or visitor with pertinent, often important
information transforms the ability of city government to connect to individuals.
While mundane, basic details like when trash will be picked up or who to report a
pothole to offer the means of easily improving quality of life and the general
urban condition. Especially with the 311 smartphone application, which can take
advantage of the global positioning system (GPS) in the phone, the ability to, for
instance, pinpoint location of a reported issue, allows the responsible city
department much better information about fixing the problem. The system also
provides a degree of accountability through the data, since residents can track
the status of their requests as they process through to the relevant department.
311, again while mundane, offers a very straightforward version of
citizen/resident-focused information technology solution for urban problems.
With the increased presence of digital objects for urban governance, the
City of Philadelphia established the Office of Innovation and Technology to
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replace the Division of Technology in 2011, establishing a Chief Innovation
Officer to run the office (Wink 2011). Noted in the naming of the Chief Innovation
Officer, which superseded the former head of the office, the Chief Technology
Officer (Wink 2010), reflects the change in the overall structure and intent of the
office, from providing technical services to city government—a support that the
office still gave—to driving an agenda for the city that focused on enabling
internal and public-facing projects to affect digitally-driven change in Philadelphia.
The Office of Innovation and Technology and its predecessor, the Division of
Technology, have had and continue to have a central role in the city’s information
agenda.
A major project the Office of Innovation and Technology spearheaded was
the Freedom Rings Partnership, which was a dual effort to both increase digital
literacy and provide public access to computers throughout Philadelphia that
went public in 2011. The Partnership was divided into two elements. The Philly
Keyspots project (see https://www.phillykeyspots.org/) built and helped staff
seventy public computing centers where residents could access online resources
and general desktop computer programs, receive digital literacy training, or just
meet up with friends and socialize in a safe, public space (Director of Innovation
Management 2012). The other part of the Partnership provided free laptops and
low-cost broadband Internet service to public housing residents after a short
training session (Drexel University Program Manager, and Drexel University
Senior Web Architect, 2013). Together these efforts have achieved widespread
digital inclusion and provide a location where residents could access some of the
other online resources discussed in this section.
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As of full implementation in December 2012, there were seventy-six
Keyspot public computing centers citywide, but targeted to “low connectivity
areas” (Director of Civic Technology 2012) as defined by city agencies such as
Philly Rising, which ‘targets neighborhoods throughout Philadelphia that are
plagued by chronic crime and quality of life concerns, and establishes
partnerships with community members to address these issues” (Philly Rising
2014). These centers had served 225,000 users by the end of 2012. Providing
easy, safe, and free access to functional computers, high speed Internet, and
staff able to train and assist users, and doing so directly in neighborhoods offered
a localized, dispersed computing platform for residents. There were unexpected
results in the centers:
One of the interesting things that have come about is, because these
managing partners and the other organizations work pretty well together,
most of the time, we have gotten an unofficial networking/referral system
going for clients. So like for example, a client will come into Philadelphia
FIGHT, which is an HIV/AIDS health related organization, for those
services. Their provision of technology is provided through the lens of their
mission. If the client comes in for those services, perhaps uses the
technology, but there is a good chance that someone with HIV also has
housing issues, also has workforce issues, so there are also organizations
that they get referred to. So someone at FIGHT will say, you know, you
need housing, why don’t you go talk to Peoples’ Emergency Center. There
is no paper trail in a sense, its not like you are getting pushed through the
computer and you can track someone’s movement from agency to
agency, but people are just sort of moving around and finding out about
other resources out there because of coming to that one agency. So that
was kind of unexpected. (Director of Civic Technology 2012)
This example presents the generative nature of smart urbanism (Lindsay and
Inaba 2012), where the information technology resources create new
relationships between resident and city services, or residents and their
147

community. The Freedom Rings project provided computing services through
which Digital On-Ramps could serve potential users, but as the ‘smart city’
initiative was promoted as a success when it had not even opened to the public
(see Chapter 1), the services Freedom Rings provided were actually functioning
and serving residents with public technology and, as such, a localized smart
urbanism.
In 2011, Philadelphia was chosen as one of the five inaugural cities for
Code for America’s work developing and programming online and mobile
applications that work to increase public awareness of and participation in civic
life via the ubiquitous computing potential of mobile phones and smartphones. In
2012, Philadelphia was the only city to receive Code for America fellows for a
second year; this time the work furthered the civic app creation efforts by
successfully building and launching an app, Textizen (see https://textizen.com/)
that allows city planners to gauge public opinion through text message, by
placing banners in prominent locations and in public transit hubs throughout the
city. Residents can respond by sending an SMS text to a number to indicate their
opinion about a pressing issue the city wants feedback on (Code for America No
Date). Participating in Code for America offered a means of promoting
information technology-driven solutions for urban change, but also for promoting
Philadelphia’s city government as an innovative, forward-looking model. Mayor
Nutter embraced public technology and smart urbanism solutions (even if he did
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not term them “smart urbanism”). As the Co-Director, Mayor’s Office of New
Urban Mechanics put it (2013), Mayor Nutter gave:
[…] momentum and fuel to the work we are doing. He was the keynote
speaker at Code for America. That is good for open, transparent
government and governance people here [in Philadelphia]. It makes us
feel good personally, it gives us motivation, but it also […] everybody sees
[…] not every mayor gets asked to speak at Code for America. He is the
president of the US conference of mayors this year. That is him. […] He
has been very supportive of everything I’ve been involved in. He has a
Code for America track jacket. He was involved with the project. He knows
about all the stuff and supports it. I like to explain to people on the outside
that this stuff isn’t accidental. That is a critical thing to keep in mind.
Perception matters. That the mayor was very open about his support for public
technology gave agency to the Office of Innovation and Technology to gain
further support from city government, as well as providing the city, through the
Mayor, valued publicity on the national stage, as an important player in civic
technology and smart urbanism writ-large.
Part of this larger project was to foster a transparent governance culture,
through timely data releases. An open data and government transparency policy
for the city was put in place in 2012 to cement Philadelphia’s willingness to make
city-generated information of all sorts public and available to download from a
centralized website—opendataphilly.org—in a useable format for interested
parties including residents, journalists, or software developers, among others.
The policy also specifies the hire of a Chief Data Officer to oversee these efforts
(City of Philadelphia 2012c). This position, working out of the Office of Innovation
and Technology, was appointed for the first time in the city to both manage
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Philadelphia’s municipal data resources and to promote the usefulness of
municipal data. The Chief Innovation Officer described the role of this position as:
“…to create new innovation and citizen engagement opportunities for
collaboration by bridging the gap between those who generate data and those
who consume data.” (City of Philadelphia 2012d). The Chief Data Officer has
worked on expanding the role of data of all sorts—from transportation to safety or
crime data, and beyond—to expand civic innovation efforts in the city by
releasing open data to the general public, but especially to software or app
developers who want to use data to provide a service to residents (Chief Data
Officer 2013). As the Chief Data Officer put it:
Data is the natural byproduct of almost everything we do as a city. It is a
lot of things. It is how many crimes occurred in the city, how many parking
tickets were issued, where is the closest SEPTA bus to me right now, what
is the status of the fixing of this pothole, where is the closest library, what
is the best school to send my kids to. Ultimately I think what data is one of
the essential ingredients in making better decisions, making more
informed decisions.
[…]
There are a couple of different reasons we do open data. There is the
whole discussion of transparency and openness, which the current mayor
believes very strongly in. So we want journalists and researchers and
people who are focused on working through urban problems to have
information that they need. Then there is the discussion about civic
technology and developing civic apps. These are software developers and
entrepreneurs and technologists, people who may have a focus in terms
of, “I want to build a great app that tells you whether or not you should buy
a house in this neighborhood, or, “I want an app that helps you find the
best school, or find the most convenient way to work. And I want to build a
business. I want to sell an app or sell an ad or get you to click through to
something.
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Data explicitly or implicitly drove these civic technology, smart urbanism
governance efforts.
Providing open, accessible civic data had implications for fostering
entrepreneurial economic growth, which was also encouraged through the Office
of New Urban Mechanics. Building off of a similar office in Boston, Philadelphia’s
Mayor’s Office of New Urban Mechanics “serve[s] as an internal innovation hub,
connecting City departments and agencies with outside entities to create, support
or pilot small-scale projects to work towards solutions for civic problems”
beginning in 2012 (City of Philadelphia 2012e). The goal of this office is to foster
public-private partnerships by connecting software startups interested in
producing entrepreneurial, innovative civic-minded projects for city residents to
use. The office’s core areas of focus are public health, public safety, public space
and public education. Their overall goal is to “figure out what people want and
respond to that accordingly” (Co-Director, Mayor’s Office of New Urban
Mechanics 2013) connecting entrepreneurs with data, city offices, or other
information needed to provide a service.

4.7 Smart urbanism in Philadelphia
Presenting a transformed vision of the city was a key component of Mayor
Nutter’s work to build out the responsiveness of sentient technologies in
everyday urban life. This work did, however block off of the ‘smart city’ concept to
only include IBM’s vision. City officials did not use term ‘smart city’ or smart
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urbanism to describe their work. This break between the rhetorical presentation
of the ‘smart city’ and the everyday reality of smart urbanism in Philadelphia is
notable. As the Director of Innovation Management put it to my statement:
Alan Wiig: But then the actual on the ground projects like your work are
part of [smart urbanism], but it sounds like the trickle down hasn’t really
happened— smart urbanism, smart cities—the idea is not on your radar
today?
Director of Innovation Management: Sure it is, I don’t think we are referring
to it with the same language. Innovation management is a core focus —
how do we use technology to leverage innovation, how do we use that to
improve our processes and connect to citizens better. It is certainly going
on, but we don’t have a smart cities meeting: it is just semantics. (2012)
While only two efforts formally adopted the ‘smart city’ descriptor (and are the
basis for Chapter 6’s discussion and analysis), all of these projects could be
considered—in one way or another—part of the transition to a smart urbanism of
digitally mediated civic engagement. Digital On-Ramps built off of earlier projects,
especially the Freedom Rings broadband Internet adoption and Keyspots public
computing center build-out (Urban Affairs Coalition 2011). These baseline digital
inclusion and public technology projects discussed above provide access to
Digital On-Ramps workforce education application (Drexel University Program
Manager and Senior Web Architect 2013). The specific use of ‘smart city’
terminology represented an attempt by the city government to envision thickly
interconnected, digital/physical projects that signaled a level of desire to remain
competitive on a global economic stage. The logic of ‘smart city’ initiatives was to
harness new ubiquitous computing connective technologies to project a vision of
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competitive economic potential. This logic and terminology was new, but it did not
represent a wholesale shift in how Philadelphia harnessed digital information
systems to provide municipal services of all sorts, indicated in the longer
timeframe of ICT’s positionality in the city’s policy discourse, especially over the
last ten, starting with the WiFi Philadelphia project. Rather than re-brand an
existing project—even the Freedom Rings Partnership that was considered a
successful partnership between city, non-governmental, and federal
organizations by Philadelphia’s Director of Civic Technology (2012)—the city
proposed an untested workforce education application, to limited local success.
The next section addresses the specific application of ‘smart city’ terminology to
economic development policy, before specifically addressing the ‘smart’ online
workforce education application in the following section.

4.8 Conclusion
The ongoing efforts of Philadelphia’s city government to connect to
residents and businesses through new, digital means, and to use, in particular,
mobile technologies to improve on quality of life concerns such as through the
311 system. The Office of Innovation and Technology as the conscious
rebranding of Office of Information Technology highlight the transformed vision of
the city as concerned with information technology to drive economic growth and
an improved quality of life. This was a key component of building out the
responsiveness of sentient technologies in everyday urban life.
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The difference between smart urbanism as public, civic-minded
technologies, and the ‘smart city’ policy put forward by the mayor’s office as
emblematic of the innovative thinking Philadelphia’s city government was capable
of enacting, with IBM’s assistance. This boxing off of the ‘smart city’ discourse by
Mayor Nutter presented limited the applicability of the term to the Mayor’s
employees, even as the Office of Innovation and Technology spearheaded may
projects that did create a localized smart urbanism.
There is a difference between the ‘smart city’ that IBM—as an example of
the “urban intelligence industrial complex” (Hill 2013)—both presents and
consults on and the everyday aspects of sentient, smart urbanism manifest in
new forms of digital inclusion and civic engagement. The smart urban condition
crafted through a 311 smartphone application and presumably the not- yetrealized, near-future Digital On-Ramps application, are realized through many
complex assemblages of telecommunications infrastructure with their own
material impact on the city and beyond the city itself. This chapter provides a
segue into considering how Philadelphia’s existing smart urbanism efforts and
IBM’s ‘smart city’ policies acted as objects that are constantly produced through
digital infrastructures, as well as how space becomes a technological object
through ubiquitous computing systems that have their own materiality around
which the latent communicative potential of mobile, wireless connectivity is
fashioned.
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CHAPTER 5
IBM’S ‘SMART CITY’ EFFORTS: ENABLING INFRASTRUCTURAL
EFFICIENCIES AND PROMOTING GLOBAL ECONOMIC COMPETITIVENESS

5.1 Introduction
The urban solutions ‘that smart city’ initiatives offer further entrench
neoliberal governance strategies by providing technological fixes for
problems that arise from longstanding disinvestment in public services
such as public education. (Greenfield 2013, Section 10).
Rhetorically, the ‘smart city’ term occupied two overlapping definitions: the
instrumentation of a city with digital sensors and analytics—hardware and
software—to improve the flow of people, goods, and information, and the
entrepreneurial strategies of cities to ‘sell’ themselves as intelligent, efficient
places for businesses to locate. This chapter explores IBM’s Smarter Cities
Challenge to critically investigate what initiatives termed the ‘smart city’
encapsulated at a particular moment in time around 2010, and where these
projects intended to benefit their cities. I argue that a dual focus to ‘smart city’
initiatives existed: cities—including Philadelphia—harnessed ‘smart’ policies to
display their economic potential through the digitally-driven, socio-technical
infrastructure adjustments that they proposed. This chapter begins the argument
that the key drivers of smart city policies are entrepreneurial, economic concerns
much more than improving the day-to-day lives of city residents; this argument
carries through into the case study throughout the entire discussion and analysis
chapters of the dissertation, Chapters 4 through 7.
Whereas Philadelphia, and, indeed, most cities in the US (see Townsend
2013), developed numerous civic technologies that created a smart urbanism
155

discussed in Chapter 4, the specifics of the IBM ‘smart city’ initiative were tightly
constrained around a particularly rigid definition of the ‘smart city’ through IBM’s
consultation and expertise.
IBM’s presentation of the ‘smart city’ builds upon digital inclusion legacies
already in place, but crafts a vision of technological solutions to urban problems
that is couched in expert knowledge and “solving” problems in such a way that
makes their technologies inseparable from the work of fixing these problems. The
‘smart city’ is a factor of a digital turn in neoliberal governance strategies to
replace social services—such as education—with often-untested technological
solutions. IBM has oriented themselves as a key provider of these solutions.
A critique of IBM’s global business strategy is emerging in urban
scholarship (Mcneill 2014 pre-press, Soderstrom et al. 2014, Vanolo 2013) but
largely, this critique focuses on the general policy discourse IBM presents on
their Smarter Cities and Smarter Planet website
(http://www.ibm.com/smarterplanet), offering a variant on “the contemporary
language games around urban management and development” (Soderstorm et.
al 2014, 307). This chapter expands these above-mentioned works by providing
context for the Smarter Cities Challenge itself. This is achieved with an empirical
focus on how IBM transitions their vision of the ‘smart city’ onto particular
situations in distinct locations, and how city governments enroll themselves into
the process. This chapter argues that IBM’s work on creating ‘smart cities’ has
led to a particular vision of sentient, smart urbanism where the idea of smart is an
encapsulation of IBM’s analytics and data science: their business model hinges
on this. IBM’s presence acts as an obligatory passage point (Soderstrom et. al
2014, citing Callon 1986) between the technocratic solution, city government, and
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the territory of the city itself. As Soderstrom et al. argue, the discourse of
transforming cities into ‘smart cities’ “is conceived to channel urban development
strategies through the technological solutions of IT companies (2014, 308).
IBM’s Smarter Cities Challenge was a three-year global event where IBM
donated their consultation services to provide innovative, technology-driven
solutions to a variety of urban problems. Through providing their consultants and
engineers’ time and expertise, IBM was able to cultivate relationships with cities
and gain significant media exposure as a key, global member of what the
designer Dan Hill has termed the “urban intelligence industrial complex” (Hill
2013). Uncovering the expectations latent in IBM’s presentation of the ‘smart
city’—the issues this digital, infrastructural augmentation provided for—provides
an entry point to charting how the ‘smart city’ was expected to improve on urban
problems.
To organize this chapter I first situate the Smarter Cities Challenge within
the policy assemblage/policy mobility literature discussed in Chapter 3; I then
discuss what concerns and problems the winning cities asked IBM to help make
‘smarter’ and how IBM suggested this happen. The aim of this chapter is to
consider how ‘smart city’ policy-making was enacted, and to conceptualize how
the ‘smart city’ would then actually affect cities, their economies, and their
residents. I argue that in the case of IBM’s Smarter Cities Challenge, the ‘smart
city’ fulfilled a dual role for cities: to foster ‘intelligent’ urban policies that
presented a city as a dynamic, competitive, and creative place to conduct
business in the global information economy, while at the same time building
digitally-enabled, infrastructurally-mediated projects to ‘improve’ an issue
deemed important by a city government. Conceptualizing how cities choose to
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identify with the ‘smart city’ through the issues IBM consulted on provides a
perspective on the movement of globally circulating ‘smart city’ ideas into actual
policy discussions. For instance, by examining Philadelphia’s Digital On-Ramps
initiative in Chapter 5, I compose a portrait of the dual utility of the ‘smart city’
discourse to brand that city as both an intelligent place to do business in the
information and innovation economy and to improve workforce training, which
would then provide workers for those information-based businesses that may
choose to locate in the city. In order to critique Digital On-Ramps and
Philadelphia’s ‘smart city’ efforts, it is first necessary to consider the impetus and
origins of IBM’s ‘smart city’ efforts in general.
5.2 Background: Thinking ‘smart’ to implement policies for economic
competitiveness
Among the turn in urban scholarship to consider socio-technical
infrastructures—including information and communication systems—as central to
the production of urban policy-making, governance, and consequently the urban
landscape today (Coutard et al. 2005; Graham and Marvin 1996; Graham and
Marvin 2001; Hanley 2004; Horan and Zimmerman 2004; McFarlane and
Rutherford 2008; Latour and Hernant 1998; Sheller and Urry 2006), there has
been a push to include the pervasive, everyday digital telecommunication and
computing systems that are central to social and economic exchange but often
have a minimal impact on the built environment itself (Sassen 2009; Wiig 2013).
While it could be difficult to locate ‘smart city’ projects in any one distinct place or
activity in a city, the ‘intelligent’ systems still contained a latent agency to enable
particular uses of space. It should be noted that most of the topics discussed in
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this essay, issues that IBM consulted on, remained policies and proposals and
were not transformed into existing things in the course of the research.
For the purpose of this essay, I considered the ‘smart city’ through existing
urban policies—for most of the policies had not yet been enacted into existing
projects at the time of research— that proposed to harness ubiquitous computing
technologies such as smartphones and the mobile Internet, or dispersed urban
sensor networks and data analysis software to provide a new sort of digitallyenabled, ‘smart’ services (Greenfield and Shepard 2007; Kitchin and Dodge
2011; Mitchell 2003; Shepard 2011). Furthermore, by targeting IBM’s Smarter
Cities Challenge and the projects involved cities proposed for consultation, I do
not critique the cities’ appropriation of the term ‘smart city’ or ‘smart urbanism’,
although the cities almost always use the term ‘smart city’, not ‘smart urbanism’.
As such, in the course of this chapter and this dissertation overall, I use the term
‘smart city’, bracketed to be specific as well as to highlight the ambiguity of the
term since the definition became slippery and multiple during the course of the
research. Other scholars have examined what the ‘smart city’ or ‘smart urbanism’
might become in a global context and in places building cities from the ground
up; how existing cities apply the term can be different (see Allwinkle and
Cruickshank 2011; Cugurullo 2013; Halpern et al. 2012; Hatch 2012; Kitchin
2014a; Shwayri 2013).
5.2.1 Assembling policies for urban intelligence
As sociologists Manuel Castells and Saskia Sassen’s work on network
culture has argued (Castells 2000; Castells 2001; Sassen 2001; Sassen 2011),
since the early 1980s cities have become central locations in the globalized
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information and innovation economy. Global economic networks—and the
information and telecommunication infrastructures that underlie these social and
spatial organizations—now take precedence over regional or national
arrangements, and as part of this reorganization of economic activity, “global
cities [became] the sites of immense concentrations of economic power, while
cities that were once major manufacturing centers suffer[ed] inordinate declines”
(Sassen 2011, 324). The United States’ cities that participated in IBM’s Smarter
Cities Challenge were for the most part secondary or subsidiary cities in the
information economy, places that were interested in using the Smarter Cities
Challenge as a springboard to the sort of visibility that could attract new
businesses to locate within their borders. Scholarship on the ‘smart city’ has
discussed how cities employed a number of efforts to transform their economic
image, often using the ‘smart city’ terminology as a “high-tech variation on the
entrepreneurial city” (Hollands 2008, 303, citing Harvey 1989b; see also Allwinkle
and Cruickshank 2011; Tranos and Gertner 2012, 177), where a city’s
government actively promotes the city as a competitive location for globallyoriented businesses to locate. (This analysis of the entrepreneurial city is
expanded on in Chapter 6)
This essay uses IBM’s Smarter Cities Challenge as a case study in how
‘smart city’ policies were utilized as an infrastructurally motivated, entrepreneurial
city-branding strategy. The point of departure for this essay is Robert Hollands’
argument that the ‘smart city’ served as a platform for a city to sell itself, where
“business-driven technology and gentrification could be interpreted to imply that
this urban form is relatively unconcerned with class inequality" (Hollands 2008,
303), even as the projects proposed often claim to address social, economic, and
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environmental issues that could be central to reducing urban marginalization, as
Philadelphia’s Digital On-Ramps project did. As Hollands notes, the
“fragmentation and polarization of whole urban regions, both economically and
socially” (Hollands 2008, 311) was in part enabled by the spread of ICT systems
into the urban landscape. Even as projects such as those discussed in this
chapter purported to address this splintering and fracturing of the urban
landscape through new infrastructural efficiencies, there were few provisions to
actively, actually address the urban inequalities latent in networked urbanism
within the projects themselves (Hollands 2008, 311, citing Graham and Marvin
2001).
A more complete discussion of the spatial, material consequences of the
‘smart city’ is found in Chapter 7, on the Philadelphia Navy Yard. However for
now and for this chapter, it should be noted that the while the policies discussed
often treat the urban landscape a platform for economic advancement in allencompassing, city-wide terms, these initiatives often reinforced the
economically-motivated spatial tendencies that led to the fractured urban
situations and the premium networked zones that Stephen Graham and Simon
Marvin discuss (2001). The ‘smart city’ as an entrepreneurial city did not actively
improve this situation, even as it did address improvements to city services,
something Harvey identifies as the “managerial practices” of city governments
that preceded the shift to entrepreneurialism beginning in the 1980s (Harvey
1989b, 3).
To consider this technology-driven, entrepreneurial place making through
the circulation of ideas and policies that make it possible, I draw from of the
discussion of policy assemblage and policy mobilities that examine how the
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exchange of ideas globally affects cities in localized contexts in ways often
distinct from regionally proximate areas (McCann and Ward 2010; McCann and
Ward 2011). This scholarship offers an approach to Harvey’s entrepreneurial city
critique that considers the both the global shift and urban grounding of
exchanges in the information economy, as well as the resultant pressure of cities
to compete economically not only within their region and country, but also
globally (Jensen 2005; Jensen 2007; McCann 2011; McCann 2013; Prince
2013). ‘Smart city’ initiatives in this fashion became a city-branding strategy to
‘sell’ a city globally by creating policies that would impact residents and industries
locally.
The utility of participating in the Smarter Cities Challenge as an urban
branding exercise was primarily a means for cities to stand out in the global
information economy. Assembling a coherent vision of the capacities of ‘smart
city’ initiatives to change cities necessitated drawing relationships together from
numerous actors in a variety of locations: from municipal governments to
information technology companies, to localized non-governmental organizations.
To articulate this process, I examined the Smarter Cities Challenge planning
documents that IBM produced, as well as related, city-generated promotional
material, media coverage, and interviews with key individuals at IBM. I focus on
the assumptions of both what is expected of the ‘smart city’ and what it intends to
enable in these planning narratives: what are the interests behind the projects
and what will the outcomes be? Where is the city in the ‘smart city’?
In the next section I consider IBM’s role in fostering a dialogue with cities,
which used ‘smart city’ rhetoric to promote themselves. I argue that this
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celebratory script, displaying the innovative potential of cities as locations to do
business, is the key driver of the projects themselves.
5.3 Producing a “smarter planet” and “smarter cities”, with IBM’s help
IBM’s Smarter Cities Challenge was a component of the corporation’s
larger and ongoing Smarter Planet initiatives; the Challenge focused on cities
and specifically city governments as clients or partners, while the Smarter Planet
work includes a broader spectrum,
…driven by three I’s—instrumentation, interconnectedness and intelligence.
It showed a way for industries, infrastructures, processes, cities and entire
societies to be more productive, efficient and responsive—particularly as
many economies around the world were slowing and governments were
looking for ways to rebuild their infrastructure. (IBM Smarter Planet 2012)
In this vision announced in by IBM’s Chairman and CEO in 2008, investing in
digital, analytic systems to better manage urban infrastructure became a way for
cities to improve the delivery of services and the ease of movement, and through
this to cut costs and lower their chances of economic decline (Palmisano 2008;
Palmisano 2010). The implicit thinking was that a city that was easy to deal with,
easy to move about would attract and retain globally oriented businesses as well
as residents to work in those businesses. Initiating the Smarter Planet campaign
appeared to pay off for IBM, with the corporation’s stock price going up fifty
percent in the year after announcing the enterprise (Lohr 2010). ‘Smart’ was a
new and growing market for technology companies like IBM. Their ‘smart city’
discourse targeted “sensors, networks, and analytics for local and global issues”
(Swabey 2012) to ‘improve’ services for many different entities, all with different
concerns and interests; IBM was one of the key drivers of this overarching
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discussion. Across the promotional literature and other documentation IBM has
published, ‘smart’ equals ‘efficient’ equals ‘beneficial’. Who benefits, and where in
a city those benefits would be located remained ambiguous.
The Smarter Cities Challenge became a component of IBM’s work with
cities directly, but the Challenge was not the extent of IBM’s ‘smart city’ work:
they partnered with Rio de Janeiro on that city’s high profile Urban Operations
Center, a project—implemented in anticipation of the 2014 FIFA World Cup and
the 2016 Summer Olympic Games—to coordinate all city government offices in
one room, to react to disruptive or catastrophic events such as mudslides
resulting from a torrential rainstorm or rioting after a sporting event (Hamm 2011;
Singer 2012). The Smarter Cities Challenge however, offered IBM the opportunity
to present their vision of the potential of an urban intelligence to a much wider
audience of small to large cities worldwide.
5.3.1 History of IBM’s ‘smart’ thinking
IBM’s ‘smart city’ work can be traced back to around 2005, when the
chairman and CEO Samuel Palmisano asked his senior vice presidents to
identify new project themes that could impact “important problems of the world”
(Smarter Cities Director 2012). The call for ideas was answered by holding a
three-day online “chat event” for the whole of IBM’s employees, their families,
business partners, and customers. 100,000 people took part. Of the many ideas
that came out of the event, what would become IBM’s Smarter Planet agenda
was one (Smarter Cities Director 2012).
In late 2007 an internal technical study was launched to test a hypothesis
that came out of this company-wide discussion, finding that there were a lot of
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similarities between the information technology solutions to these “important
problems of the world”, similarities that could be organized through what IBM’s
Smarter Cities Director called:
…a middleware, some single layer of functionality for use in implementing
those kinds of solutions, that would essentially contain many if not all of
those common features, and that would simplify building the actual
applications themselves. So we were thinking this was a shareable platform
that you could use if you were looking at various kinds of water
management, energy management, transportation, things of this kind.
(Smarter Cities Director 2012)
The kernel of the concept for creating an analytic platform to managing municipal
services originated with this internal study. Then in August 2008, the Director was
in Masdar City in the United Arab Emirates, where he was consulting on energy
efficiency and sustainable power distribution, since Masdar intended to produce
its energy through solar technologies. Because there would be occasions where
the solar technologies could not produce enough electricity due to overcast days
or another environmental disruptions, Masdar’s planners would have to
determine how to allocate energy to all the different entities that needed it, from
private homes to the public transportation networks. Deciding how to prioritize
users became a policy problem, one that the Director felt could be met with “a
control system for a city” (Smarter Cities Director 2012). This control system did
not have to present a visible, built presence in a city, but this concept has been
well articulated in Rio de Janeiro’s Urban Operations Center and its potential to
streamline municipal management and oversight through data analytics, control,
and quick communication into the city. The component parts of the overall
management system could also be broken down into different services applied to
smaller, targeted projects, which in turn could be sold to other cities.
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5.3.2 Origins of IBM’s Smarter Cities Challenge
To market these urban, technological developments to a wide audience,
IBM conceived of the Smarter Cities Challenge. IBM announced the challenge in
2010 and chose the first round of cities that year (IBM 2013b). IBM quickly found
that cities were as interested in the ‘smart’ technologies for what they could do to
improve the movement of people, goods, and information throughout the city, as
for how the cities could harness this urban intelligence to promote themselves as
what Castells termed “nodes” in the networked, globalized information economy
(Castells 2000). IBM’s Smarter Cities Director discussed how in 2007 and 2008,
at the height of the global financial crisis, cities were affected enormously by the
economic downturn; participating in the Challenge became a means of signaling
the city’s innovative disposition in a challenging economic climate (Smarter Cities
Director 2012). Smartness was intended to act as a vehicle for civic and
economic promotion. Consequently, the utility of the ‘smart city’ became a
business attribute as much as an urban infrastructural adjustment.
When asked why cities applied to the Smarter Cities Challenge, the Director
responded:
[The Smarter Cities Challenge] generated huge interest from cities all over
the world, even though we hadn’t really begun to explain what the business
case was for these things, what the return on investment was going to be,
how much money could we help you save. […] It took us a long time to
understand that what was really driving this sort of thing is economic
development. Particularly at that time, this was six months after the
economic crash, many cities around the world were looking to get their
economies going again, and what they discovered in the last several years
is that they are in competition with one another in ways that they had not
had to compete before. So traditionally cities compete with one another at a
state level, maybe within regions within a large state, or perhaps they are
competing at a national level, but now cities like Dubuque [Iowa] find
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themselves competing with cities they had never heard of, cites in China.
(Smarter Cities Director 2012)
This comment from the Director echoes Holland’s scholarly argument that the
‘smart city’ is a technology-driven variant of the entrepreneurial city; this point is
reinforced in an essay published by two IBM engineers, who write that the
interest in smartness stems from a desire for economic competitiveness
(Harrison and Donnelly 2011). Cities were interested in improving their global
economic competitiveness through high-visibility initiatives more than
successfully implementing the policies themselves. Even so, the policies
intended to have localized affects, and by briefly sketching out what these
designs intended to achieve, it is possible to create a portrait of how cities
conceived of smart urbanism as a particularly urban concept.
In freely published literature available on the Smarter Cities Challenge
website and through related IBM web portals, the corporation presented a bleak
picture of cities as they are currently managed and organized. From this
description, they imply a rationale—or need even—for cities to adopt a ‘smart’
mentality, inciting cities into a frenzy to avoid the negative consequences of not
becoming ‘smart’. The implication of this passage is that cities that opt out will be
left behind. The report, “Smarter, More Competitive Cities: Forward-thinking cities
are investing in insight today” (IBM Smarter Cities, 2012) wrote that:
Cities today are facing significant challenges including increasing
populations, aging infrastructures, and declining budgets. Forward-thinking
cities are addressing these challenges and taking action now — focused on
staying competitive, maximizing the resources at their disposal and laying
the groundwork for transformation. […] Urban citizens have come to expect
more from their cities. They want a high quality of life and optimal conditions
for business creativity and professional development. They want efficient,
sustainable transportation and energy systems that feed robust economic
development and healthy job markets, and they want to engage in public
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discourse, be inspired by their leaders, and take pride in where they live.
[…] All of this comes at a time in history when tax revenues are shrinking in
many cities, making public works projects increasingly difficult to support. In
fact, the economic conditions in some cities have forced leaders to
implement austerity measures in an attempt to stanch the flow of red ink. In
an economic environment such as this, it would seem counterintuitive to ask
city leaders to take bold and urgent action. But that is exactly what they
must do, because in the 21st century, cities compete globally to attract both
citizens and businesses. (IBM Smarter Cities 2012)
In this portrait of cities and governance concerns, the entrepreneurial necessity of
engaging with the ‘smart city’ discourse is apparent. In order for cities to retain
their businesses, residents, and general quality of life—and through all these
variables to maintain a tax base—implementing ‘smart city’ initiatives was
necessary. While all of the issues IBM raised in the report may have been—to
greater or lesser degrees—the case, certainly IBM was not a neutral party in the
discussion.
The next section identifies what elements of urban policy making and
governance were conceptualized as ‘smart’, by examining the different topical
areas that the Smarter Cities Challenge consulted on.
5.3.3 Themes of IBM’s Smarter Cities Challenge
Worldwide, there were nine topics around which IBM organized the Smarter
Cities Challenge, with occasional overlap in the particulars of an individual
project: administration, citizen engagement, economic development, education &
workforce, environment, public safety, social services, transportation, and urban
planning (IBM 2013b). The proposed projects entailed everything from building
new urban districts, installing new sensor-based management systems on top of
existing urban infrastructures, or streamlining electronic government (e-Gov)
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procedures and processes through implementing new online or mobile website
portals.
The proposed topics and IBM’s recommendations focused on technological
solutions to urban issues. This speaks to how the ‘smart city’ was conceptualized
by city administrators and policy makers, as well as the engineers and
consultants at IBM. Unpacking how the ‘smart city’ concept was applied in
existing cities provides a productive understanding of the targets of these
proposals.
The rationale IBM stated for implementing ‘intelligent’ systems is due to how
“public and government services, citizens, business, transport, communication,
water, energy—these are integral components [of a city] and performance is
fundamental to social and economic progress”. Smart equates to “social and
economic progress”, and also ties to a city’s “vision of what it would like to
become and how it would like to be perceived” (IBM Global Business Services
2010). In this context, improving the physical and digital systems of a city was a
matter of both progress and image, even as these concepts remained vaguely
defined. Even in IBM’s promotional description of the ’smart city’, the perception
or the image of urban intelligence was important. The successful implementation
of a ‘smart city’ initiative into a functional project was secondary to a city being
perceived as a ‘smart city’.
Although IBM’s promotional material stated that they “created the Smarter
Cities Challenge to help 100 cities” (IBM 2013b), by my own count in 2013 of
cities reported on IBM’s Smarter Cities Challenge website, only sixty-two cities
had participated by the third and final year of the event in 2013. Of the sixty-two
cities that participated, twenty-six were in North America, five in South America,
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five in Africa, ten in Europe, fourteen in Asia and two Oceania (IBM 2013b). Of
the twenty-six cities in North America, twenty-one participants were cities in the
United States. These US cities applied for consultation on the entire variety of
themes but one. There was no regional clustering of cities nor an immediately
obvious correlation of rationale for why these cities wanted to participate. While
neither New York City nor Los Angeles—the two largest urban areas in the US—
were participants, many of the cities are still prominent nodes in the global
economy, such as Atlanta, Chicago, and Philadelphia.
The issues that were proposed for the Challenge were intended to affect
incremental change and be reasonably quick to implement (IBM 2013a). It should
be noted that these policy and planning recommendations ones that the cities
could use however they saw fit. Because the recommendations came from IBM,
it was not illogical that the ‘solutions’ are information technology driven. They
were typically focused on creating new and improving existing urban data and
analytics, drawing on IBM’s expertise. The cities had no obligation to implement
the projects in the fashion IBM recommended. For instance, they could amend
more social considerations onto the technological focus. However, these cities
also requested IBM’s analysis to begin with. IBM’s Director of Corporate
Citizenship Initiatives stated that IBM selected cities based on the city
government:
[…] being open to collaboration, to using analytics to help not only track
information but be proactive about using predictive analytics to improve the
flow of the city whether it be for specific pieces such as safety or security or
other areas of the city’s functioning, really having a willingness to pull
different parts of the city together” (Director, Corporate Citizenship
Initiatives, 2012)
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The ‘smart city’ vision did not have to be implemented by IBM, but they would
have been happy to garner a contract via contacts made through the Smarter
Cities Challenge, perhaps an obvious point, but one made by the Director of
Corporate Citizenship nonetheless (2012). Within this vision of the city in under
‘smart city’ policies, information technology and analytics offered a new potential
to bring seemingly disparate elements of urban governance and the urban
condition together, through data.
In each case, the application to the Challenge had to come from the
mayor’s office directly (IBM Corporate Citizenship 2012), and while this does not
lend implicit or tacit causality to the uptake of the recommendations, it does
indicate that technical solutions are at least of interest and under consideration
from the cities’ top officials. Typically, IBM sent a team of around six engineers
and consultants for two to three weeks to each city. The teams would interview a
diverse range of city government officials and use information gleaned from those
exchanges as the basis of their consultation (IBM 2013b; IBM Corporate
Citizenship 2012). Over the three years, 300 IBM employees participated in the
Challenge (IBM 2013b, 3). For the purpose of this section, I summarize the
descriptions below from the two-page reports and the in-depth, full reports that
IBM’s consultants presented to the cities a few months after each visit.
• Administration: Since Hurricane Katrina devastated the city in 2005, New
Orleans, Louisiana’s government had struggled to regain residents’ trust in
the city’s ability to deliver basic services. IBM’s consultants suggested that
the city adopt an “outcome-based culture” that relied on open data and a
business-model organization structure to more efficiently target and deliver
needed resources to residents (IBM 2011d).
• Citizen engagement: No US cities were chosen for projects addressing
citizen engagement. In Helsinki, Finland (IBM 2011e) as well as
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Geraldton, Australia (IBM 2012), the topic engaged with the Challenge’s
other thematic areas to publicize the benefits of open data and
government transparency in promoting stronger municipal governance
and, through that, a higher quality of life.
• Economic development: Milwaukee, Wisconsin’s industrial origins in
manufacturing food and beverages declined; to achieve greater economic
and ecological sustainability the city sought to expand into urban
agriculture and aquaponics—freshwater fish and aquatic plant farming. To
develop the ‘smart’ potential of this project, IBM’s consultants suggested
involving city residents, governmental and non-governmental
organizations, and existing industry groups to ensure the project has
community support (IBM 2011f).
• Education & workforce: With a project titled “Digital On-Ramps”,
Philadelphia, Pennsylvania sought to develop a cloud-computing based,
cross-platform—in the sense of providing accessibility from smartphones,
tablets, or a traditional web-browser—workforce training program that
would teach what they termed “twenty-first century work-ready” skills (City
of Philadelphia 2012a) to the large number of under-employed,
marginalized residents of the city (IBM 2011b).
• Environment: In order to comply with the city’s ecological sustainability
goals, Boulder, Colorado’s energy utility installed smart energy meters and
implemented a smart electricity grid, but without seeking significant public
input as to how this new energy utility would benefit residents. Asked to
address how Boulder might present the smart grid to the residents and
ratepayers in a high visibility, socially beneficial and ecologically
sustainable fashion, IBM’s consultants suggested ways of providing
“customer-facing initiatives”, such as a web portal where users could
monitor their energy usage in real time (IBM 2011a).
• Public safety: Even as crime rates have dropped in recent years, St. Louis,
Missouri had an image as an unsafe, even dangerous city. In order to
change this perception, IBM’s consultants suggested better data sharing
between agencies and, through that, more accountability across the
“public safety ecosystem” (IBM 2011g).
• Social services: Austin, Texas, a successful city with a strong economy
and a growing population, had a marginalized Hispanic and African
American community located primarily on the city’s east side. IBM
proposed government transparency through open data initiatives as a way
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creates a more inclusive city and to consequently lessen this physical
divide (IBM 2011h).
• Transportation: Boston, Massachusetts, long known for traffic congestion,
sought to reduce vehicular pollution and promote transportation
alternatives to private automobiles. IBM’s consultants pushed Boston to
further its instrumentation, analysis, and open data policies related to the
flow of traffic systems throughout the city. By sharing information between
municipal agencies and with residents, Bostonians could harness “datadriven policy decisions and intelligent choices” to more efficiently move
about the city, consequently contributing to an increased quality of life
(IBM 2013c).
• Urban planning: With the rerouting of the I-95/I-195 freeway interchange,
downtown Providence, Rhode Island opened up a 19.5 acre section of the
city’s core to re-development. The city aimed to capitalize on this
opportunity by transforming the zone into a “Knowledge District”, with the
goal of enticing new industries such as bioscience or healthcare into the
area. The ‘smart’ component of the project centers on re-designing the
permitting process for opening a business or constructing a building, first
in the new economic zone and later in the entire city. This permitting redesign would implement a web-based portal where users could upload
documents and then track the progress of their permit in an open,
transparent manner. The aim was to show Providence as a more
business-friendly city where incorporating is quick and easy (IBM 2011c).
This overview of how US-based projects in the Smarter Cities Challenge’s
thematic areas were conceptualized highlights both the interest in and
assumptions around what IBM’s vision of the ‘smart city’ might offer for cities.
Smart cities would be higher in quality, better organized, more open, and
governed by shared data, analysis of this data, and transparency around the
findings of this data.
For IBM, open data and better municipal governance were integral to ‘smart
city’ policies (IBM Corporate Citizenship 2012). The typically narrow focus of the
projects highlighted the desires for quick implementation, which also pointed
toward how cities perceived the usefulness of these projects in presenting the
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respective city as a dynamic place in tune with forward-looking urban-economic
thinking, rather than affecting significant change. In these cases, the utility of
smart urbanism policies did not intend to change the topography of the built
environment as much as change the potential of the cities to do certain things
that, in turn, could benefit the city’s economic or ecological sustainability
(Providence’s project did intend to construct a new, ‘smart’ district in the city’s
downtown). By enabling more efficient movement of people, goods, or
information throughout a city, these outcomes could have affected the digital and
material flows within the cities, without significantly transforming the built
landscape of the cities themselves.
Considering how this ‘smart’ overlay enables a new utility within a city
needs to be done in tandem with looking at what this smartness is intended to
represent, for whom is it intended to benefit, and where will these improvements
might be located. To examine these issues in depth, I looked at how Philadelphia
took their Smarter Cities Challenge policy consultation and turned it into an actual
project, one that had an initial rollout in the spring of 2013. The Philadelphia
profile highlighted how a city’s policy script about the ‘smart city’ transitioned into
an actual project by examining how one city employed two complementary
narratives about the smart city. The process of implementing the Digital OnRamps from ‘smart city’ initiative to piloted project is discussed in Chapter 6,
after figuratively locating Digital On-Ramps and Philadelphia’s ‘smart city’ efforts
within the larger policy surroundings of the city’s economic development and
workforce education, digital inclusion efforts. Chapter 7 in turn, then investigates
the Philadelphia Navy Yard, where the economic development and growth
industries were locating in Philadelphia, as an example of where the ‘smart city’
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efforts could be spatialized, via jobs fostered by the Digital On-Ramps online
workforce education platform that IBM consulted on in their Challenge report.
5.4 Conclusion
The changes that ‘smart city’ policies intended to bring about were to enable
other things, namely to present cities as innovative and ‘smart’ through
infrastructural adjustment. While these projects have an explicit intent to harness
infrastructural change to ‘improve’ urban inequalities and social polarization
within cities, where these benefits are located and for whom the improvements
are targeted often remains under-defined. Instead, the ‘smart city’ policies—in
contrast to and in connection to actual, completed projects—act as urban
branding exercises, a new tool for a twenty-first century entrepreneurial city.
How the ‘smart city’ as city branding aligns and diverges from the
entrepreneurial city is important to consider. At the moment the term gained
attention and recognition—with IBM’s help—the ‘smart city’ was, in a sense, a
digital facsimile of the entrepreneurial city, but with two philosophical additions
embedded into the discourse. First, the new technological platforms for
infrastructural efficiencies automatically correlate with urban benefits, be they
social, economic, and/or environmental. Second, there was a concern with
overall economic sustainability that was latent in the ‘smart city’ as an
entrepreneurial city variant. The ‘smart city’ had undertones of economic
sustainability as a precursor to social or environmental sustainability that the
entrepreneurial city scholarship did not delve into; this is especially apparent in
Boulder, Colorado’s example, but also present in Philadelphia’s efforts to
revitalize its new, globalized industries in a lasting, dynamic, and flexible fashion.
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This topic is expanded on in Chapter 6. As the ideologies, rhetoric, and
“contemporary language games” (Soderstrom et al. 2014) of urban intelligence
move forward, what remains to be seen are the outcomes of these projects. How
they succeeded, or even how they measured the successes of the projects
themselves continued to be poorly defined.
As the technologist Alan Patrick surmised, “Smart technology is very likely
to be mainly deployed to help us pick our way through our crumbling
infrastructure” (Patrick 2013). As a ‘smart city’ smartphone application for
residents or some other means of deploying urban intelligence into a city, data
analytics leading to safer or less polluted neighborhoods may benefit an area, but
it cannot and does not improve the material urban fabric on its own. The data
may flow easily and quickly, but doing so is not the same as investing in citywide
services such as a revamped public transit system or a well funded public
education system. The active, mobile components of ‘smart city’ initiatives may
end up as a tool to navigate the urban landscape—such as Digital On-Ramps’
online portal for workforce education—but the lasting concerns of urban
intelligence lie with its ability to brand and sell a city. The dual focus of the ‘smart
city’ policies and projects profiled in this essay attest to these points; smartness
became a component affecting the ability of residents to maneuver through the
topographic terrain of fractured urban landscapes today, but also to provide a
means for cities to enact policy change that could potentially develop new
industries in the globalized information economy.
IBM’s “corporate storytelling” (Soderstrom et al. 2014) about the creation of
‘smart city’ initiatives transferred between places, enrolling in a variety of distinct
places through the cooperation of city governments. Via the Smarter Cities
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Challenge, IBM successfully branded their technocratic solution onto and into
cities. That a ‘smart city’ would come about through IBM’s help, and not through
the variety of public, civic technologies already in place in most cities speak to
the success of IBM in acting as an “obligatory passage point” (Call on 1986).
Cities including the ones discussed in this chapter assembled their localized
‘smart city’ initiative through presenting an idea, a problem, or a needed solution
that could be solved through the technocratic methods IBM provided. This narrow
definition of the ‘smart city’, while presented as innovative, actually limited the
potential of data and analytics to what IBM established. McCann and Ward term
this process “mobile policies”, where the discourse and ideologies of, in this case,
the ‘smart city’ are mobilized and flow around the world—through IBM’s
promotional support and consulting capacities—landing in a variety of contextspecific situations, becoming part of “various constitutive relationships that
existed beyond its physical extent” (McCann and Ward 2012, 47 and 48). As
such, the ‘smart city’ was never locally, locationally specific, instead a product of
a variety of globally circulating discourses of systems thinking (Soderstrom et al.
2014) to “solve” problems via data. Little heed was paid to the local context or
specific, often longstanding factors at play that may hinder these data-driven
opportunities for success.
For IBM and for the participating cities, the rhetoric of success and the
rhetoric of urban intelligence mattered because that was what allowed the cities
to position themselves in the globalized information economy as important, as
smart, and, as such, worthy of investment and of value for locating in.
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CHAPTER 6
DIGITAL ON-RAMPS TO THE ‘SMART CITY’ IN PHILADELPHIA

6.1 Introduction
This chapter follows a number of interwoven policy efforts in order to tie
together the ’smart city’ as economic growth agenda with distinct industries and
areas of benefit in Philadelphia. First the chapter details the transition to a postindustrial city—which is not to say that industrial manufacturing and the like left
Philadelphia, just that it was no longer the primary concern. Second, the chapter
discusses the place of the globally oriented economy and charts recent economic
development policy-making by examining initiatives from Philadelphia Mayor
Michael Nutter’s administration, as well as documentation from related nongovernmental or private organizations that worked with the city to guide
economic-focused urban policy. This analysis is two tiered, first considering
citywide policies then examining the rhetorical use of the ’smart city’ as a policy
device. The city’s used the ‘smart city’ terminology in the “Philadelphia: Smart
City, Smart Choice” promotional, economic branding materials (City of
Philadelphia 2009a), then, with the IBM Smarter Cities Challenge (City of
Philadelphia 2012a).
Analyzing these specific ‘smart city’ efforts is accomplished through further
policy analysis. To locate the civic side of the ‘smart city’, the chapter outlines the
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digitally driven civic engagement work of Philadelphia’s city government,
specifically in the transition from efforts to reduce the digital divide to using
information and communication technologies to foster digital inclusion. The
chapter finally merges the civic engagement/community-focused policies with the
economic development policies via the Digital On-Ramps initiative, the project
that IBM’s Smarter Cities Challenge consulted on. Digital On-Ramps proposed to
create an Internet-based workforce education application that would train
marginalized residents for entry-level jobs in the information economy. As the
city’s emblematic ‘smart city’ initiative, Digital On-Ramps acted much more as
workforce education than generalized digital inclusion, to further Philadelphia’s
globalized economic development agenda. The chapter concludes with an indepth examination of Digital On-Ramps from initiative to piloted project as a case
study of ‘smart city’ policy-making in Philadelphia.
In critiquing these policy formulations and outcomes, the aim is to
understand the rhetorical presentation of the globalized information economy,
residents as actors in this economy, the role of information and communication
technologies, and the networked landscape of the city itself within these efforts.
The ‘smart city’ was an instantiation of these distinct but interwoven topics. If
Digital On-Ramps, as a workforce education and economic development effort,
represented the ‘smart city’, then it is necessary to understand the economy that
this ‘smart city’ initiative intended to change.
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6.2 Planning for the globalized economy: Economic development policy
initiatives
This section outlines the City of Philadelphia’s economic policy-making
efforts, both to situate the ongoing governance discussions into which the ‘smart
city’ was figuratively placed in Mayor Nutter’s administration, and to acknowledge
the integration of the ‘smart city’ into the greater economic policy agenda in idea
if not by name. While afforded significant importance in the specific policy
documents dealing with the 'smart city' topic, the ‘smart city’ was notable in its
absence in the overall, more general economic development policy of the period.
The analysis examined economic development policy documents to understand
the place of the globalized information economy in the twenty-first century city as
well as the representation of Philadelphia’s urban condition—of the challenges
the city faces as well as the available resources—within the policies.
6.2.1 Making a global city: Economic policy-making in Philadelphia
In 2035, people, goods, and ideas move effortlessly between
neighborhoods, the region, and the world, driving economic prosperity.
-From the Philadelphia 2035 comprehensive planning document.
(City of Philadelphia 2011, 100)

The first decade of the twenty-first century brought significant changes for
Philadelphia—most notably a modest increase in population and a focus on
information and innovation-centered industries—that were reflected in the city’s
economic development initiatives. These policy efforts intended to guide the city
forward into the network society and the ‘smart’ era. In 2011 the City of
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Philadelphia’s Planning Commission released Philadelphia 2035, the first twentyfive year comprehensive plan for the city since 1960 (City of Philadelphia 2011,
17). The Delaware Valley Regional Planning Commission, a Philadelphia-based
regional planning group, released an economic development plan in 2009; this
report emphasized “sustainable industries”—both ecologically and
economically—in the Philadelphia region, targeting the innovation and knowledge
economy as growth areas (DVRPC 2009, 2). These two reports both presented
the city’s interest in forward-looking economic activities, a rhetorical focus that
drove the decision-making process around these economic issues and targeted
industries.
Although Philadelphia’s population stabilized after its post-industrial
decline, and although the city is home to growing clusters of information and
innovation-centered organizations, the city still has significant problems to
overcome, which were reflected in these long-range, forward-looking planning
documents. The core of these issues, for the most part identified as stemming
from post-industrial decline, were reflected in how the policy documents
considered the marginalized neighborhoods outside the zones of economic
investment and growth, such as the Center City business district surrounding City
Hall. These problems, arising from the “decades-long period of deindustrialization result[ing] in closed factories, population loss, vacant land, and
urban decay” are longstanding, complex, and difficult to address singly (City of
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Philadelphia 2011, 5). The tension between these economic “policy formulations”,
to apply urban planning scholar Geoff Vigar et al. ’s language (2005), and the
social and spatial inequalities economic growth sought to address offered an
entry to consider the urban condition that the ‘smart city’ discussion emerged
into.
Both the Philadelphia 2035 plan and the Delaware Valley Regional
Planning Commission’s plan located Philadelphia’s economy as part of a
globalized economy, explicitly stating the economic growth focus on "Expand[ing]
the Greater Philadelphia region's connections to the global economy" (DVRPC
2009, 2). Furthering a globalized economic growth agenda was explained
through both the decline of traditional, industrial manufacturing from fifty-eight
percent of regional employment to seven and a half percent of regional
employment over the last fifty years, while "knowledge-based industries" have
grown significantly, specifically in "information technology, professional services,
and chemicals" as the core of this global economic focus. Within these industries,
prominent sectors were: "education and health services, professional and
business services, financial activities, and information technology" (DVRPC 2009,
5), all indicative of the overall push into the service-sector, information-heavy
industries, industries also targeted in the 'smart city' discussion. Within the
manufacturing sector, the document explained "Greater Philadelphia has
transformed from a traditional manufacturing center to a high-tech manufacturing
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hub. Next-generation electronics, defense systems, aerospace, and shipbuilding
are just a few of the diverse, highly specialized manufacturing segments thriving
throughout the region" (DVRPC 2009, 12). As a policy agenda, the emphasis on
the global economy and industries perceived as included in the global economy
highlight Philadelphia's--and its region's--shift into competitiveness beyond its
region, a shift the network society and global economy literature has noted as
ongoing since the 1990s (Castells 2000; Dicken 2007; Sassen 2009b; Sassen
2011).
While fostering "jobs and opportunity" as a "green city" were mentioned
(DVRPC 2009, 34), and the industries discussed elsewhere as part of a 'smart
city' strategy were included as targeted areas of economic growth, no mention of
the 'smart city' directly was made in this document published in 2009. Granted,
the 'smart city' discussion was fostered by Mayor Nutter and his office, but the
omission of the term in this regional planning document highlights the specific
timeframe in which IBM began promoting their vision of a 'smart city' and cities
including Philadelphia adopted the term. This point was furthered by the 2012
update to the planning document, which included a goal of "support[ing] the
growth of key economic sectors, including the emerging 'green economy'"
(DVRPC 2012, 11), but the 'smart city' still was never mentioned, even as the
industries targeted in the 'smart city' discussion were again included.
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The global emphasis of these documents does not discount the condition
of the city, where households and the working-age population have low
educational attainment and labor force participation, high unemployment, and low
income. These lower-income households were acknowledged as heavily
concentrated in the inner-city neighborhoods (City of Philadelphia 2011, 26). The
Philadelphia 2035 plan recognized the need to include the entire city in this
globally focused economy, that the legacy of an industrial past, and the
marginalized inner-city population, could not be ignored (City of Philadelphia
2011, 76). The document states: “Persistently high rates of poverty,
unemployment, and underutilized land reflect the City’s continued struggle to
establish a growing, well- balanced economy” (City of Philadelphia 2011, 54).
Even so, the concentrated character of the new economy was considered
uncritically, just stated as a given and not criticized. The status of “certain districts
and facilities demonstrate [d] continued competitiveness as anchors for jobproducing activities that serve regional, national, and international markets, such
as Center City, University City, Philadelphia International Airport, and the Navy
Yard” (City of Philadelphia 2011, 26). That these zones were acknowledged as
where the globalized economy was located highlights the contradictory,
challenging situation facing Philadelphia’s city government: the need to include
the post-industrial, marginalized neighborhoods was not ignored, but the ability to
bring work into those areas was limited by the concentration of new industry in
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only a few, specific parts of the city. While the industrial city was spread across
much of the landscape, the informational economy located in clusters, in the
same pattern found throughout first and second tier global cities (Graham and
Marvin 2001).
The global economic desires and goals of these long-range, forwardlooking policy documents were reflected in the fiscal plans Mayor Nutter’s office
released in 2008 and 2012, respectively before his first and second inaugurations
(City of Philadelphia 2008; City of Philadelphia 2012b). The Mayor’s two fiscal
plans, for the first and second administrations and covering 2009 to 2017,
furthered the muddled use of the 'smart city' rhetoric in Philadelphia's policies.
The first fiscal plan of this administration, published upon Mayor Nutter's election
in 2008, had a focus on promoting "green jobs" and urban, economic and
ecological sustainability, a point reinforced by other efforts such as the city stated
desire to become the "greenest city in the United States" and the attendant
“Greenworks Philadelphia” plan that laid out this ecologically and socially
sustainable city vision (City of Philadelphia 2009b). The 'smart city' was
mentioned as a means of attaining economic goals, but only in passing and as
part of "sustainable development" efforts (City of Philadelphia 2008, 74). In the
education and workforce skill development discussion, Digital On-Ramps was not
mentioned (City of Philadelphia 2008, 66-67), indicating that the 'smart city'
project was likely not yet thought through.
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Mayor Nutter's second five year fiscal plan only uses the 'smart city' term
in the introduction from the mayor himself, where he situates the continued
construction of a "twenty-first century" Philadelphia through strong, creative civic
partnerships between as necessary to transform Philadelphia into a "safer city, a
smarter city, a more sustainable city which is attracting visitors, residents and
jobs for all of its citizens" (City of Philadelphia 2012b, 3). Here Mayor Nutter was
using the 'smart city' rhetoric in order to cover the proverbial bases of civic
promotion and inclusion. Becoming a 'smart city' in this consideration covered the
same terrain as the city's work on becoming a 'sustainable city' through attendant
policy initiatives, some successful projects, but attaining the imperative to engage
with the discourse as it swirled through popular culture.

6.2.2 Addressing inequality through policy efforts
These two overarching economic policy documents highlight the global,
information economy imperative of early-twenty-first century economic growth in
Philadelphia, while also acknowledging the longstanding urban marginality found
throughout the city, but concentrated in inner-city, formerly industrial
neighborhoods. In the economic policy discourse as well as merged civic
considerations of the same policies, ICTs were often highlighted as a means of
bridging the inequalities; overcoming the digital divide as a lack of access to
personal computers and broadband Internet was seen to cultivate economic
potential. These same ICTs both contributed to the fractured landscape of a
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globally oriented Philadelphia, since the ICTs connected the global industries
between cities and regions, a role ICTs have provided for decades (Graham and
Marvin 1996; Graham and Marvin 2001). Encouraging this economic growth as a
policy concern was predicated on the continued expansion of digital, information
technology connectivity (City of Philadelphia 2011, 100 and 127). The city
recognized the needs of all residents, but especially those in poor and
marginalized neighborhoods to have access to the Internet as a source of
information resources that could potentially lead to securing a job in the
information and innovation economy.
Over the first decade of the twenty-first century, Philadelphia’s city
government, on their own and partnered with a variety of governmental, nongovernmental, and corporate organizations, worked on policy efforts to increase
the accessibility of information resources both to raise the general quality of life of
city residents and visitors, to provide education, general literacy and digital
literacy via computing centers, libraries, and personal computers as well as
mobile devices, and finally to harness these efforts to promote the innovative
capacities of the city and its residents within in the information and innovation
economy worldwide. This was the ongoing civic backdrop where and when
Philadelphia engaged with the ‘smart city’ as a rhetorical device with civic and
socio-economic, socio-technical implications. Digital inclusion and digital civic
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engagement both were perceived as important quality of life complements to
attract globally oriented businesses, and workers for those industries at all levels.
Philadelphia’s “Shared Prosperity Plan”, released in 2013, highlights how
the city government was thinking through poverty and general inequality.
Increasing employment opportunities was central to wide-ranging efforts to
reduce poverty in Philadelphia. The focus of the "Shared Prosperity Plan”
indicated a willingness and understanding of the complex issues underlying
poverty and marginality in the city, which was centered in North and West
Philadelphia (City of Philadelphia 2013, 20), but the document did not provide
straightforward civic or educational pathways to connect residents of these
neighborhoods into jobs in the zones of economic growth. Examples of industries
targeted by workforce development efforts were hospitality and manufacturing,
recognizing that in order to provide a workforce with the skills for these industries,
better educational attainment rates are needed, measured by high school
graduation (City of Philadelphia 2013, 30). Within this policy framework, digital
literacy seen as a necessary skill to reduce poverty and grow the workforce,
achievable in part through public computing centers such as the Keyspots
program briefly discussed below; apps for mobile, digital literacy like that
promoted by Digital On-Ramps were not mentioned (City of Philadelphia 2013,
54).
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Raising job attainment among residents of marginalized neighborhoods
necessitated providing educational opportunities, which in turn required the
residents to have an increased knowledge of digital computing skills and general
information connectivity. From this understanding, Philadelphia plugged
workforce education efforts—including those that the ‘smart city’ initiative sought
to address—into a larger civic framework for digital inclusion. The section below
provides a gloss on Philadelphia’s recent, distinct and interconnected efforts to
use information technology, mobile connectivity, and the like as a platform an
increased quality of life among residents and visitors, as well as a high level of
digital inclusion across all neighborhoods of the city. These efforts were seen as
crucial for Philadelphia to become and remain competitive in the globalized
economy.

6.3 The ’smart city’ as economic strategy
The following section critiques Philadelphia’s application the ‘smart city’ in
two projects that were conceptually connected even if not directly merged in the
policy discourse. The goal of this section is to highlight the utility of the ‘smart
city’ rhetoric to signal Philadelphia’s desire to present itself as a globally relevant
city at a particular moment between 2009 and 2013.
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6.3.1 “Philadelphia: Smart city, Smart choice”: Economic branding as
‘smart’
Philadelphia’s first application of the ‘smart city’ terminology was in its
place-based economic marketing and branding efforts, “Philadelphia: Smart City,
Smart Choice” (Philadelphia Business Services 2009). The “Smart City, Smart
Choice” marketing campaign was a component of Philadelphia’s Business
Services department. In this conceptualization, ‘smart’ referred to the central
location of the city in the greater Northeastern United States as well as the many
transportation options into the city, the opportunities for higher education and
hiring a trained workforce, and the quality of life married to an affordable cost of
living. The campaign produced a series of flyers available for download from the
Business Services Website that aimed to promote competitive and cost-effective
reasons for a corporation to establish a presence in Philadelphia.
Industries singled out, with a downloadable flyer, as present or growing in
the city and contributing to this ‘smart city’ vision were, in alphabetical order:
advanced manufacturing, clean technology, the creative economy, engineering,
entrepreneur startups, financial services, hospitality, information technology and
communications, and logistics distribution (Philadelphia Business Services 2009).
In addition to these particular industries, there were flyers describing a $5,000 job
creation tax credit for bringing a medium-income or higher full time job and
“smart” changes to the city’s tax code that reduced or even eliminated certain
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taxes on businesses. The latter flyer featured a quote from the president and
CEO of the Greater Philadelphia Chamber of Commerce, who stated:
The new Philadelphia business tax legislation will help level the economic
playing field for businesses in our city. It will help entice businesses to
locate here, help small businesses prosper and it sends the right message
to current and potential employers that Philadelphia is open for
businesses. (Philadelphia Business Services, No date)

The promotional focus of this application of the ‘smart city’ rhetoric continued to
be applied over the next few years. Even as Philadelphia participated in IBM’s
Smarter Cities Challenge in 2011 and then developed the Digital On-Ramps
initiative—both discussed in the next section—these other engagements with the
‘smart city’ did not bridge into the “Philadelphia: Smart City, Smart Choice”
campaign.
A 2012 insert to Fortune Magazine that reproduced the same rationales
for locating a business in Philadelphia that the Business Services Portal
highlighted (Philadelphia Business Services 2012). Evidenced in the title, “Smart
City: Economic Activity Is Abuzz in Historic Philadelphia, Home to a Fast
Growing, Highly-Skilled Labor Pool”, the insert appeared to target managerial
elite—perhaps the sort of individual who reads Fortune Magazine—inviting these
readers to consider the city. In the insert, location and "business-friendliness"
made Philadelphia 'smart’ (Philadelphia Business Services 2012, 2). Medicine
and education fields were touted as standout clusters, while Philadelphia's
"quintessential elements" were listed as: location, low costs of business real
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estate, low cost of living, and streamlined business permitting (Philadelphia
Business Services 2012, 2-3). The Philadelphia Navy Yard public-private,
corporate business zone was mentioned as a promising “asset” with an “eclectic
mix of enterprises” (Philadelphia Business Services 2012, 6). The presence and
importance of the Navy Yard as a key zone of the globalized economy in the city
will be returned in detail to in Chapter 7.
In conceptualizing the ‘smart city’ as a stylistic device for business
attraction, there was nothing tying the rhetoric to ubiquitous computing platforms
or the potential transformations to civic exchange of algorithmic governance.
Philadelphia’s branding of itself as ‘smart’ came at the same time the ‘smart city’
discourse was initiated by information technology corporations including IBM.
Becoming a ‘smart city’ occupied the same conceptual terrain as branding
Philadelphia as a sustainable, green city, seen in the “Greenworks Philadelphia”
plan (City of Philadelphia, 2009). The branding was not unimportant however.
This use of the ‘smart city’ to foster economic development was seen by IBM as
a key rationale for adopting new, creative ways of thinking about urban concerns.
The Director of IBM’s Corporate Citizenship Initiatives, who managed the
consultants that worked on the Smarter Cities Challenge, stated that:
If the city’s goals are economic development, therefore attracting more people to
come and live in the city, attracting more businesses to come and work in the
city, then a ‘smart city’ is a city that truly is listening to the needs of those
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constituents and has the mechanisms in place to receive the messages and do
something with it. (Director, IBM Corporate Citizenship Initiatives 2012)
IBM’s approach to the ‘smart city’ as a means of providing technological solutions
to urban problems had an implied informational component. Their ‘smart city’
efforts were not solely advertising and city branding. In addition to the “Smart
City, Smart Choice” campaign, Philadelphia worked with IBM on a more
substantive ‘smart city’ initiative. This more sustained engagement with the
‘smart city’ occurred with the Digital On-Ramps initiative discussed below.

6.3.2 IBM in Philadelphia: Crafting a ‘smart’ approach to workforce
education
The second use of the ‘smart city’ term in Philadelphia was through the
city’s involvement with IBM’s ‘smart city’ efforts, specifically the Smarter Cities
Challenge. The Smarter Cities Challenge is discussed in Chapter 5. In
November 2010, IBM announced the Smarter Cities Challenge, stating that they
would provide approximately $400,000 of consultation services to 100 cities
worldwide, a $50 million dollar grant program (Fishkind 2010). The press release
for the Challenge’s kickoff stated:
IBM's consultants and technology specialists will help municipalities
analyze and prioritize their needs, review strengths and weaknesses, and
learn from the successful strategies used by other cities. After studying
the role that intelligent technology might play in uniting and advancing
different aspects of city life, IBM will recommend concrete strategies
designed to help make regions healthier, safer, smarter, more prosperous,
and attractive to current and prospective residents and businesses.
(Fishkind 2010)
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This description of ‘smart city’ consultation held a vision of sharing policy
strategies and using “intelligent” information technologies—hardware and
software—to improve the urban condition for “current and prospective residents
and businesses”. This statement reinforces the perceived benefit of ‘smart city’
initiatives, for ’solving’ urban problems through technological solutions that have
wide-ranging application, between cities around the world.
For the Challenge, Philadelphia requested IBM advise on implementing a
workforce education portal that would link unemployed or underemployed
residents to online, easily accessible job training for work in emerging industries
of the globalized economy. The city was part of the initial 2011 round of IBM’s
consultation event (IBM 2011b). Six months earlier however, Philadelphia hosted
an IBM sponsored event that Mayor Nutter attended and presented at, the
“Greater Philadelphia Smarter Cities Forum”. This one-day forum at the National
Constitution Center offered “nearly 150 local academic, business, and
government leaders [an opportunity] to share ideas on how to revitalize the local
economy, retain the viability of Philadelphia and the role technology will play in
the city’s future” (Rowinski 2010), indicating that Mayor Nutter and IBM were at
least talking about these topics before the Challenge was made public.
IBM's team of eight consultants came to Philadelphia in October 2011
(IBM 2011b, 122). They interviewed sixty-six individuals from thirty-eight
organizations representing “city government, private sector employers,
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universities and colleges, schools and community-based organizations”. From
these interviews the consultants chose “to view the Digital On-Ramps
stakeholders in three groupings: citizens, providers, and employers”. A primary
need for the long-term success of Digital On-Ramps was identified in the
imperative to foster “collaborative relationships” between these organizations,
since without that the potential of the project was negated (IBM 2011b, 21).
Digital On-Ramps needed users, identified through community groups, schools,
and other groups, providers to craft the content and guide the learning process,
and employers to agree to, at the least, consider hiring participants.
The consultant’s findings were published as an executive summary and a
full report in December 2011. The takeaway recommendations were to use this
‘smart city’ initiative as the impetus to create an umbrella organization that would
guide the city’s desire to leverage an 'anytime, anywhere' online learning platform
for new workforce education and training (IBM 2011b). In turn, Digital On-Ramps
would also act as a promotional vehicle to attract industries that could employ
program participants. After this umbrella organization was created, Digital OnRamps would then move to combat the city’s systematic unemployment through
implementing a fully functional, cloud computing, web-based, multi-platform
application to teach these digital work-ready skills and to eventually add a social
media-style component connect the participants directly to employers and work
opportunities (City of Philadelphia 2012a; IBM 2011b).
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The intent of Digital On-Ramps was to harness ubiquitous computing
systems such as smartphone applications for training, recognizing that, due to
the shift to a post-industrial, service based economy as well as the
transformation in manufacturing out of inner-city neighborhoods and into
suburban areas, jobs were not returning to the marginalized, post-industrial
neighborhoods of the city. Consequently, these marginalized residents needed
digital literacy skills to be competitive for a potential job. Throughout much of
inner city Philadelphia, the smart city was to be found in an online application
useable to find jobs elsewhere. This mattered to the city because, as Mayor
Nutter put it in an opinion piece posted to IBM’s “Citizen IBM” website
(http://citizenibm.com):
It is estimated that by 2030, approximately 600,000 Philadelphians will
lack the basic skills required to compete in the global economy. Currently,
two-thirds of the jobs in our city require high-literacy skills, but only onethird of our residents have the skills needed for these jobs. Unless we
change this trend, many Philadelphians and their children will remain
trapped in a cycle of underemployment and unemployment, working lowskill, low-wage jobs. This will have an impact on the kinds of jobs and
companies that we attract to Philadelphia, limiting the potential growth for
our local economy. (Nutter 2012)
This was the problem PHL wanted IBM’s help solving: that over one-third of the
city’s population was perceived as unqualified for jobs in the information-heavy
globalized industries. This lack of a trained, literate workforce for entry-level jobs
was damaging to the city’s ability to promote its competitive potential in the global
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economy, determinations reiterated in the report IBM’s consultants released (IBM
2011b, 7).
The intent of Digital On-Ramps was to complement existing workforce
training efforts in the city such as community centers or schools. By enlisting
smartphones and other Internet-enabled devices—and consequently their
wireless, mobile information and communication infrastructures—the organizers
hoped to make it easier for interested residents to access these educational
deliverables, leading to a target of serving 175,000 residents and having 33,000
unemployed or underemployed residents find work by 2017 (Digital On-Ramps,
No date). Achieving these goals would be done through a collaborative process
involving a constellation of organizations from city government, educational, and
non-governmental sectors. The next section discusses the process of bringing
Digital On-Ramps from initiative to piloted project.

6.3.3 Building the Digital On-Ramps’ online, mobile application for
workforce education
By creating an easily-accessed application for content presentation and
training-module delivery, Digital On-Ramps intended to train skilled workers for
the information-based industries that their ‘smart city’ economic branding sought
to bring to the city, starting with the advanced manufacturing field (Drexel
University Program Manager and Drexel University Senior Web Architect 2013).
This section takes Digital On-Ramps from policy initiative to pilot as a means of
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unpacking the outcomes of Philadelphia’s engagement with the ‘smart city’. The
timeline of events from initiative to pilot proceeded as follows:
•

November 2010: IBM Smarter Cities Challenge announced (Fishkind
2010).

•

March 2011: Mayor Nutter announced Philadelphia was selected to
participate in the Smarter Cities Challenge (City of Philadelphia’s News
and Alerts 2011).

•

June 2011: As part of the Clinton Global Initiative’s annual meeting,
former US President Clinton announced that Digital On-Ramps as part of
the Clinton Global Initiative’s “Commitments to Action”, which in turn
promoted Digital On-Ramps as a promising pathway to job creation and
economic growth (Clinton Global Initiative Press 2011).

•

October 2011: IBM’s consultants came to Philadelphia (IBM 2011b).

•

December 2011: IBM’s report on the Digital On-Ramps initiative as
Philadelphia’s ‘smart city’ project released to the public (IBM 2011b).
Planning on the project began shortly thereafter.

•

July 2012: $2 million donated to Digital On-Ramps by John S. and Leigh
Middleton (Key 2012). Funds managed by Drexel University as one of the
primary stakeholders in the initiative.

•

November 2012: Mayor Nutter presented keynote plenary speech at
IBM’s invitation-only, mayors’ conference titled the Smarter Cities
Challenge Summit (Nutter 2012).

•

January - May 2013: Digital On-Ramps pilot, focused on the advanced
manufacturing field, runs in four high schools (Drexel University Program
Manager and Senior Web Architect 2013).

•

April 2013: Project lead hired by Drexel University to oversee the
stakeholders involved in directing Digital On-Ramps (Director of Fund
Development, Philadelphia Academies, Inc. 2013a).

•

June 2013: Evaluation of pilot’s successes and failures began; planning
for further rollout remained ongoing as of writing in April 2014 (Digital OnRamps and Data Specialist, Philadelphia Academies, Inc. 2014).
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A constellation of policy actors were involved in bringing Digital On-Ramps from
initiative to pilot. The organizations involved in these discussions, as identified by
Drexel University staff involved in the project (Drexel University Program
Manager and Drexel University Senior Web Architect 2013), were:
•

Philadelphia Academies, Inc., a citywide educational non-profit
organization whose president, Lisa Nutter, was Mayor Nutter’s wife.
Philadelphia Academies, Inc. stated mission was to increase high school
graduation rates as well as increase the students’ chances to find relevant
employment as well as succeed in post-secondary education (Philadelphia
Academies, Inc., No date). Philadelphia Academies Inc. crafted the
application to the Smarter Cities Challenge with the help of the Mayor’s
Office. Once the proposal was accepted, the Mayor’s Office transitioned
their work on the initiative to the Mayor’s Commission on Literacy in order
to not appear nepotistic.

•

The Mayor’s Commission on Literacy worked to help the “estimated
550,000 adults in the city functioning below basic adult education levels” to
gain the skills needed to secure employment. Literacy was widely defined
as: “reading and writing, math, digital and technology fluency, problemsolving and critical thinking, and workplace readiness” (Mayor’s
Commission on Literacy, 2014).

•

The Urban Affairs Coalition, as an umbrella coalition of community and
business groups, acted as policy strategist, connecting community
organizations to the initiative. They also managed the Freedom Rings
Partnership and Keyspots public computing center programs discussed
above (Urban Affairs Coalition 2013).

•

Philadelphia Youth Network was a city-wide youth workforce education
program that partners with local post-secondary education, business, and
city organizations to provide employment opportunities for young people,
that in turn train those individuals to become “contributing members of a
world-class workforce in the region” (Philadelphia Youth Network 2014).

•

Philadelphia Works Inc. connected employers to job seekers, identifying
distinct pathways to employment opportunities that Digital On-Ramps
would need for their online application. Philaworks was targeted to help
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achieve buy in from employers to accept the training modules Digital OnRamps participants would acquire as acceptable education benchmarks
(Philadelphia Works, Inc. 2013, 46).
•

IBM has long-established ties with Philadelphia’s city government, in
addition to crafting the initial planning document for Digital On-Ramps
(Director of Civic Technology 2012).

•

Drexel University was the “financial intermediary” for Digital On-Ramps,
managing the budget and especially managing the $2 million dollars
donated by the Mitchell family (Drexel University Program Manager and
Drexel University Senior Web Architect 2013). The Project Lead operated
out of Drexel University’s President’s Office, likely indicating the
importance of the project as part of the university’s civic and community
outreach efforts.

The organizations on the steering committee are listed here in order to situate the
variety of actors involved in coordinating this ‘smart city’ initiative into a functional
project. The findings related to the Digital On-Rams pilot discussed below,
interviews were conducted with mid-level representatives from Philadelphia
Academies, Inc., the Urban Affairs Coalition, and Drexel University. The mid-level
representatives were involved in implementing the goals of the steering
committee, turning these interests into the online application that would be used
in the pilot.

6.3.4 Planning for the Digital On-Ramps’ pilot at four public high schools
Digital On-Ramps had a pilot at four public, inner-city high schools. Before
detailing the pilot itself, it is important to provide some context around public
education in Philadelphia. The recent history of public education in Philadelphia
has been a series of stumbles and failures. Understanding this situation is
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necessary to conceptualize the setting into which the Digital On-Ramps
workforce training application was piloted, at four public high schools. Because of
the work to re-orient education around the mobile Internet by Digital On-Ramps, a
contradiction existed of providing a technological solution in a failing public
education setting.
The public education system was built around a greater population in the
city and the siting of schools reflected earlier neighborhood settlement patterns.
As the city de-industrialized, the population shrunk significantly, and the schools
suffered. Urban schools in the mid-to-late twentieth century were a locus for the
socio-economic, problems the city faced. From the 1960s through the 1980s the
city lost 800,000 residents, jobs dropped from 800,000 to 250,000, and business
taxes were quite high (Maranto 2005, 155, citing Christman and Rhodes 2002,
11). It took the transition to a knowledge and information economy in the 1990s
for the city’s financial base to recover and stabilize somewhat. The political
scientist Robert Maranto summarizes the state of public education in Philadelphia
at the turn of the 21st century (2005, 155):
The 264 Philadelphia public schools now serve 205,000 students, making
the School District of Philadelphia (SDP) the seventh largest in the United
States. Students are 65.3 percent African American, 16.4 percent white,
13.1 percent Hispanic, and 4.9 percent Asian. As in other cities,
Philadelphia schools have low test scores and high dropout rates. By
1994, less than 50 percent of public school students could meet basic
skills requirements, roughly half dropped out (four times the state mean),
and absenteeism hovered around 25 percent. The 2000–2001
Pennsylvania System of School Assessment reported that 72.3 percent of
SDP students were low income compared with 30.8 percent statewide.
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[…] Further, the Philadelphia City Council was understandably reluctant to
raise taxes; thus, by 1997, the mayor, the city council, the school
superintendent, and school board all urged the state to increase funding
(citing Christman and Rhodes 2002).

Maranto’s summary highlights the numerous challenges educators faced in
Philadelphia. The schools were failing their students: the state would not increase
spending on these schools and the city would not either. The lack of funding
marked only the most apparent of symptomatic problems, returning to the
collapse of the industrial economic base in the post-war era.
With new century, the situation did not improve: 2002 marked an
auspicious year for public education in Philadelphia. After “years of poor
academic achievement and perennial fiscal crises” Pennsylvania took control of
the school board and instituted a School Reform Commission . This commission
was tasked with improving performance in the 200,000 student school system as
well as turning over control of forty-five schools of the city’s lowest-performing
schools to private management (Gill et. al. 2007, xi and 1). While student learning
improved somewhat, as measured by proficiency tests (Gille et. al 2007, xii), the
fate of public education continued to shift uncertainly through the next decade.
Perpetual budget shortfalls and the closing and/or consolidation of schools
citywide have transformed education in the city (Bulkley 2007; Maranto 2005).
Charter schools grew in number and prominence, further reducing the student
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body of public schools as federal funds went to support new education models
(Jack and Sludden 2013; Lytle 2013).
The Commonwealth’s 2002 takeover of management of the Philadelphia
school district did not reverse the downward slide of the system. In 2012 and
2013, the district closed thirty schools total, in an attempt at closing a $300
million budget deficit (Jack and Sludden 2013; Leblanc 2013). These overarching
uncertainties (such as: will the school a student finished one year at close before
the start of the next school year) facing education in Philadelphia speak to the
need to provide innovative solutions that might engage students in relevant,
marketable skill-sets, but they were also indicative of the extremely problematic
assumption that an online, smartphone application learning platform could
achieve some level of success, when the proverbial roof was figuratively or
possibly literally collapsing. Ubiquitous computing connectivity via infrastructural
provision could not replace functional, well-funded classrooms.
The heart of Digital On-Ramps was as a cross-platform, mobile focused
software application. This application (commonly called an "app") would take
work-ready lesson plans from Philadelphia Academies Inc. and other sources of
learning material including the Mayor's Commission on Literacy, and turn paperbased lessons into online learning modules in the form of "badges". These
"digital badges" would be at the center of a system where " kids would earn skill
points in twenty-first century skills through doing workshops and college
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readiness [exercises]” (Business Development Manger, Urban Affairs Coalition
2013). The idea for the badges came from a project developed by Mozilla, the
creator of the Firefox Internet web browser. Mozilla’s Open Badges campaign,
which crafted a free, open-source software package around which content
creators—like Philadelphia Academies, Inc.—could mold educational lessons into
a cohesive set of skills recognizable by educators and private industry. The
MacArthur Foundation initially funded the campaign in 2011, with the intent to
create a platform that would “provide any organization the basic building blocks
they need to offer badges in a standard, interoperable manner” (Surman 2011).
In essence, Mozilla’s Open Badges functioned as the platform on which Digital
On-Ramps online portal was built, although the application was coded and
maintained by a third-party software developer. The thinking behind badging the
learning activities was to create a means of “gamifying” the educational
experience (Director of Fund Development, Philadelphia Academies, Inc. 2013b),
creating a "currency" (Business Development Manager, Urban Affairs Coalition
2013) where students could earn badges certified and vouched for—if not
designed outright—by Digital On-Ramps, that in turn employers and colleges
would use to filter students into the community college system or entry-level jobs.
Learning via this application was intended to be fun, engaging, and realistic to the
time-constraints of youth, as they go about their daily lives.
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Digital On-Ramps described the potential impact on their website as
follows: “Digital connectivity changes everything: By making education and
workforce resources available whenever and wherever, and actively engaging
Philadelphia’s young people and adults in digital technology to build their
workforce skills—we can change our future.” (Digital On-Ramps 2013)
As described by the Business Development Manager at the Urban Affairs
Coalition (2013), the rationale for the "anytime, anywhere learning" was multiple:
by having the app function on mobile devices, the intent was to make the
application easy to use and to implement the gaming aspects, although what this
meant in practice was unclear. A larger motivation for the "anytime, anywhere
learning" was because:
"a lot of times students will have to drop out of school or drop out of a
program, not because of academic reasons but because of social reasons.
Either they are moving around, they have to take care of a parent, they get
in the foster system, they change schools all the time, they get lost in the
system.” (Business Development Manager, Urban Affairs Coalition 2013)
The ability to come back to a program meant that the student would not have to
re-start the work from the beginning, and to continue the work from home,
assuming they had access to a computing device that could connect to the app.
For target skills that the badge-based learning would train for, the
Business Development Manager at Urban Affairs Coalition offered the following
comment (2013): “I see in the future where Ricoh or Xerox maybe have a
touchscreen emulator for their copy machines, where kids can learn and practice
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how to use high end copy machines and printers, then get a badge in that, and
so when they walk onto the job they know how to use those systems”. In this
vision, training for a photocopier would act as a workforce skill in the ‘smart city'.
The technological potential of the ’smart city’ was manifest in entry-level skills to
operate a very established piece of office equipment.
When asked if there had been a discussion about what sort of jobs these
workforce skills would train for, the planners answered that advanced
manufacturing was the target industry for the pilot, but the staff had no definition
of the industry nor examples of existing companies working in the field in the city
(Drexel University Program Manager and Drexel University Senior Web Architect
2013). When pressed on the issue, Drexel University’s staff working on the pilot
deferred to their supervisor, who stated that the steering committee also had no
set definition of the industry (Personal communication between Drexel University
Program Manager and author 2013). Advanced manufacturing is a very new
industry that was slippery to define still. The push for this sphere of industry
stems from an imperative of the United States’ federal government to reinvigorate
the manufacturing capabilities of the US by fostering business that centers on
high-tech, high-precision, flexible and nimble production model, with the further
ability to adjust to changing demands and products (Science and Technology
Policy Institute 2010). This push to identify the US as an innovative location of
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advanced manufacturing worldwide occurred at roughly the same time that the
‘smart city’ discussion was occurring.
By around the time the pilot launched, two million dollars in capital had
been raised from John S. and Leigh Middleton, one of the Philadelphia Phillies
baseball team owners (Hill 2012; Key 2012). Additionally, a project lead was
hired to bring the full, citywide system online. Three "early action projects" were
implemented:
"1) development of the digital portfolio; 2) developing digital badges for
21st century skills and piloting badges as a core component of Digital OnRamps’ credentialing system; and 3) piloting the use of predictive analytics
to determine which learners would best be served by DOR and to make
matches between learners and educational and career pathways."
(Director of Fund Development 2013b)
The pilot intended to establish the appropriateness of a digital badging system for
educational attainment and employer outreach.
IBM’s predictive analytic software was to be applied to figure out who the
users might be, how to best reach those users, and also to identify users having
issues with the app, at which point the app could "have the innate knowledge to
know someone is struggling and to take them back and relearn it, or relearn it in
a different way, to something more visual rather than text heavy. It is a way to flip
around the learning style, [to try] to adapt to the way people learn..." (Director,
School Initiatives, Philadelphia Academies, Inc. 2013; IBM 2011b, 30).
There was no particular areas of the city focused for potential outreach
from Digital On-Ramps, but the civic-minded partner organizations had
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populations and neighborhoods they already worked with; this was reflected in
the locations of the four high schools that participated in the pilot, all located in
formerly industrial neighborhoods of the city (Drexel University Program Manager
and Drexel University Senior Web Architect. 2013). The pilot ran in the spring
semester, from January to May 2013, at four public schools located in northeast,
northwest, west, and south Philadelphia: Lincoln High School, Parkway West
High School, Roxborough High School, and Furness High School (DOR4PAI
2013). Over 500 youth in the tenth grade at these schools expressed interest in
the project, which was seen by Digital On-Ramps staff as a major success in
proving the potential of the digital badging style of workforce education (Digital
On-Ramps and Data Specialist, Philadelphia Academies, Inc. 2014).
By the time of the pilot, Digital On-Ramps' steering committee had not
identified existing or near-future jobs that the program would specifically train for.
As such, a staff member at the Urban Affairs Coalition described Digital OnRamps goal at the time of the pilot as: not "defining a twenty-first century job as
much as defining twenty-first century skills, which [were] creativity, collaboration,
teamwork, leadership, and problem solving” (Business Development Manager,
Urban Affairs Coalition. 2013). The same staff member elaborated that to
become competitive in the job market, Digital On-Ramps would also provide
trainings on topics like food safety for industrial kitchens, in addition to lessons on
commercial-grade photocopier and printer use. These introductory workforce
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skill-sets that traditionally the employer would pay for would be learned on the
participants' own time, positioning the individual as, hopefully, desirable to the
employer. It was not yet known what sort of jobs will be available or the particular
areas in the city where these jobs would be available.
Many different variables were in play during the pilot; as such the Digital
On-Ramps staff involved in the pilot were pushed from both the steering
committee and the initial high-school student participants, and the student’s
teachers. The thinking on the part of the Digital On-Ramps staff was to first
establish a user-base then maneuver that group of ready and willing potential
employees to attract employers to hire from the pool of participants.

6.3.5 Outcomes of the Pilot
The following analysis of the pilot is synthesized from interviews with the
Business Development Manager at the Urban Affairs Coalition in March 2013,
during the pilot, and the Digital On-Ramps and Data Specialist at Philadelphia
Academies, Inc. in January 2014, approximately seven months after the pilot
ended. The pilot had problems, primarily stemming from miscommunication, and
exacerbated by the software provider for the online application. While over 500
youth signed up to participate in the pilot, viewed as a major success by
everyone interviewed, the software was not up to par and who was in charge of
leading the youth through the application was also unclear. Philadelphia
Academies Inc. staff implemented the pilot, but miscommunication between
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teachers and the staff as to who would introduce the program and guide the
youth through the trainings led to frustration on the part of the teachers. The
teachers did not want the additional workload of both educating themselves on
the software and then taking the time to train the youth, but Philadelphia
Academies Inc. did not provide Digital On-Ramps staff to introduce the project to
the youth either. While the entire discussion of the “anytime, anywhere” learning
potential of Digital On-Ramps made it sound like the application would be
useable anywhere a participant had a connection to the mobile Internet, during
the pilot the students mainly accessed the app through desktop computers in
their schools. Youth may have had an Internet-enabled smartphone, but they
were not necessarily interested in doing what they perceived as schoolwork on
their own time, nor did the youth necessarily pay for a data plan that would give
them access to the mobile Internet, instead relying on free wireless Internet
throughout the city.
Beyond this issue of access to the application, the application itself did not
work well, according to the Philadelphia Academies Inc. staff member. The
application relied on self-directed “sandbox” activities that were not well
integrated into the youth’s overall school curricula. The program was not
engaging and the incentive for participating was not clear; youth wanted to see
something come out of their participation like a potential summertime internship
related to the digital badging. Furthermore and foundational, the software
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provider could not manage the scope of Digital On-Ramps. The provider was
matched to Digital On-Ramps by a grant and was considered under-qualified to
achieve the capacity needed. An example of this lack on the part of the software
provider was that the technology platform did not allow the youth to reset his or
her password automatically, requiring the participant to email someone to get a
password reset. After the pilot ended this software provided was dropped. Rather
than fix a broken system, Digital On-Ramps decided to start over and look for
another software provider. The result of the pilot was that the “anytime-anywhere”
learning application did not work well. Social and technical challenges and
confusion over-rode IBM’s technological solution to overcoming low workforce
literacy. The digital badging concept was of interest to the youth involved in the
pilot, and further rollout of the project was expected to start in late 2014 (Digital
On-Ramps and Data Specialist, Philadelphia Academies, Inc. 2014).
The primary impact of Digital On-Ramps was seen in its role to
complement "physical learning communities and workforce training" as well as
offering, through the application, the ability to provide information and records
portability for users. Additionally, the use of digital badges was seen as an
innovative solution to providing certification of learning accomplishments for
concrete job opportunities. The collaborative nature of Digital On-Ramps'
Steering Committee offered a "transformative partnership across several key
stakeholders including the city", which was perceived as the primary reason the
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initiative had moved to the pilot so quickly, in just over a year” (Director of Fund
Development, Philadelphia Academies Inc. 2013b). All this was seen to take "a
potentially negative conversation that we have had over and over again in the
media and education and [put] a positive spin on it and action behind it..." (Drexel
University Program Manager and Drexel University Senior Web Architect. 2013).
Perception of Philadelphia as a dynamic place—as a ‘smart city’—was crucial to
maintaining forward momentum on turning the city into a vibrant node in the
globalized economy, instead of a failed industrial power. When asked what the
lasting impact of Digital On-Ramps might be, all of the staff saw success in the
ongoing public/private collaboration between many agencies citywide. These new
and strengthened relationships were perceived as the lasting impact of the
initiative. Working together strengthened interpersonal bonds between
organizations that had in the past worked on similar issues in an isolated fashion,
potentially replicating efforts all directed at the same general outcome: an
improved workforce and a strong economy in Philadelphia.

6.4 Conclusion: Leveraging the ‘smart city’ to promote economic growth
The ‘smart city’ became a rhetorical device in Philadelphia, acting to
promote a vision of the city as a creative, innovative, intelligent place for
business. This promotional capacity ties in to the city’s efforts to re-cast
Philadelphia in a more positive light, not as the next Detroit but as a city with the
potential to regain the economic strength of past decades. While Digital On212

Ramps presented a new, potentially productive way of supplying workforce
education and outreach, it could only accomplish so much. Both it and the “Smart
City, Smart Choice” campaign’s use of ‘smart city’ language sought to bring
economic growth to Philadelphia, but neither offer a straightforward pathway to
bringing jobs to residents in the marginalized neighborhoods of the city; instead
the focus was on generating interest from outside industries to come to the city.
That Mayor Nutter proclaimed Digital On-Ramps a success at IBM’s
Smarter Cities Challenge Summit—discussed in Chapter 1—when the initiative
had not yet gone public, speaks to the ‘smart city’ functioning more as a
promotional vehicle than an operational project. Mayor Nutter effectively shut off
Philadelphia’s existing and operational smart urbanism projects from the
discussion of a ‘smart city’ around IBM’s consultation, so much so that nearly all
of the staff involved with Digital On-Ramps did not even use the terminology in
their work. The role of the Mayor in representing Philadelphia as a ‘smart city’
remained outward-facing, utilized among the global business elite, including
those that read Fortune Magazine, but not within the city itself. While this is a
small point, it reinforces both the economic aspirations of the term ‘smart city’, as
well as the need to follow the policies into the material terrain of the city itself, to
look at where these initiatives have benefited the city. This is the topic of
Chapter 7.

213

An issue with these plans was that these employment opportunities did
not yet exist in Philadelphia, at least not as a clear pathway for the planners of
the project. The training was for ‘advanced manufacturing’, but when asked,
members of the steering committee for Digital On-Ramps were unable to point to
businesses in the area working in the industry (Drexel University Program
Manager and Drexel University Senior Web Architect. 2013). In a sense, Digital
On-Ramps was an example of “if you build it, they will come” thinking, which was
an issue with projects of this sort that the Director of Innovation Management in
the City’s Office of Innovation and Technology raised (2012). Digital On-Ramps
was organized in a highly top-down fashion and did not involve the community it
intended to serve in the planning process; at the same time, the industry it
intended to serve was not seen as strong component of Philadelphia’s economy.
While the ‘smart city’ term was familiar to the constellation of city entities,
non-governmental and non-profit organizations, and corporate partners all
working to implement Digital On-Ramps (Philadelphia Academies Inc. 2011), in
the documentation around the project, the only time the term ‘smart city’ was
used was in the Smarter Cities Challenge report itself. Not even on Digital OnRamps descriptive website was the ‘smart city’ language applied. Where
Philadelphia did utilize the ‘smart city’ terminology was in their “Philadelphia:
Smart City, Smart Choice” campaign discussed above, a campaign that
presented the city as a ‘smart’ place to conduct business, with the requisite
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social, technical, and logistical infrastructure—such as educational institutions
and transportation linkages—needed to attract new information-based industries
(Philadelphia Business Services 2009).
These two conceptualizations of ‘smartness’ merged because the initial
workforce training modules that Digital On-Ramps implemented were intended to
address skills needed in the advanced manufacturing industries that were at the
core of the new business Philadelphia’s ‘smart city’ branding sought to bring to
the region (City of Philadelphia Department of Commerce, no date). Although the
member organizations of Digital On-Ramps had not settled on a definition for
advanced manufacturing (Drexel University Program Manager and Drexel
University Senior Web Architect, 2013), the term reflected a push from the United
States federal government’s economic policy to target re-investment in
manufacturing in the country around high-tech industries. A working definition for
advanced manufacturing centered on fostering an industry that could quickly
adapt to changing customer demands by utilizing “computer, high precision, and
information technologies integrated with a high performance work force in a
production system capable of furnishing a heterogeneous mix of products in
small or large volumes…” (Science and Technology Policy Institute 2010, 3). The
logic of advanced manufacturing was to create a template that was flexible to
changing economic demands, which could reduce the chance of industrial
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homogeneity such as that found in industrial-era Philadelphia and other cities
such as Detroit.
Presenting Philadelphia as an innovative place for advanced
manufacturing industries to locate tied to the larger economic development
agenda, an agenda reliant on digital technologies and a workforce skilled in
operating technically demanding equipment. Digital On-Ramps consequently
became a potential means of providing the employees for these manufacturing
companies that could potentially locate in the city because of its central location
and competitive workforce. The logic was circular and entirely dependent on
private industry finding the city’s promotional activities persuasive.
For Philadelphia, the particulars of Digital On-Ramps as its primary ‘smart
city’ project became less crucial than participating in the discussion of the
possibilities of these systems for improving the city’s economy. This was not to
say that the individuals and organizations involved in Digital On-Ramps were
dismissive of the project’s ability to raise employment numbers in the city: the
need for workforce training as well as improved digital literacy were never in
question. What remained unclear was how—and where—this initiative would
actively impact the marginalized residents it was intended to serve. Would the
information economy industries come to Philadelphia? What sort of jobs would be
available to participants in Digital On-Ramps? Where would these advanced
manufacturing factories and their jobs be located: in the poor neighborhoods that
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lost their industrial base decades ago, or in the zones that remained
economically successful?
If, as this dissertation has argued, the splintering urbanism thesis applied
as the urban form under which Philadelphia was organized (Graham and Marvin
2001), did Digital On-Ramps improve on this fractured landscape or not?
Expanding Philadelphia’s advanced manufacturing sector by both training
workers in relevant skills and attracting the industry to the city did fulfill the
motives of Digital On-Ramps, even if the pilot failed. There were many sorts of
mismatch going on. The city piloted an untested workforce training system to
build skills for an industry that the Digital On-Ramps organizers had difficulty
identifying and locating in the city.
A final finding, tying in to the use of the ‘smart city’ as a descriptor of these
socio-technical efforts at urban change as well as speaking to the potential for
the ‘smart city’ to fall out of use completely in Philadelphia: with the exception of
the Director of Innovation Management, none of the Office of Innovation and
Technology staff were familiar with Philadelphia’s participation in the Smarter
Cities Challenge, even though much of the projects the office worked on would
fall within a ‘smart city’ catch-all of digital inclusion and digitally-mediated civic
engagement efforts. This lack of knowledge of the Smarter Cities Challenge
spoke not of ignorance of the city or its technologically-minded efforts, but more
of the siloing of projects: the Mayor’s Office worked with IBM directly. The ‘smart
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city’ terminology was only applied to Digital On-Ramps and the Smart City, Smart
Choice economic branding. While the Mayor did very prominently adopt the
‘smart city’ language in his press releases and events with IBM, apparently the
rhetorical use of the term did not spread into other offices of the City’s
government. The lack of knowledge of the ‘smart city’ term, even if the staff knew
about Digital On-Ramps, likely speaks to the short-term viability of the ’smart city’
to describe the variety of civic technology projects Philadelphia established. The
term was valuable at a particular moment during and right after the 2008 financial
downturn, but only to an outward-facing audience, oriented toward the
information economy. For the city and its residents, the ’smart city’ never entered
a popular discourse.
The seventh and final analytic chapter of this dissertation transitions to
examine the areas where the globalized economy was locating at the time of
research. Digital On-Ramps’ target of the advanced manufacturing industry led
the research into the Philadelphia Navy Yard, since that was where the most
prominent example of advanced manufacturing could be found, as called
“advanced manufacturing”. A research and development clearinghouse was
located there. Tracing the connections between Digital On-Ramps as well as the
“Philadelphia: Smart City, Smart Choice” campaign led to this zone, an area
physically separate from the rest of the city, that operated primarily for the
globalized economy. The landscape of the ‘smart city’ as an economic driver in
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Philadelphia was locating away from the established, historic areas of economic
strength, areas that contained high degrees of post-industrial, socio-economic
inequality in the early twenty-first century. While the Digital On-Ramps project
could have provided jobs for residents throughout these marginalized
neighborhoods, the overall economic development trajectory did not seem to be
bringing industry back to the core areas of the 19th and 20th century industrial
economy. Chapter 7 explores this disparity as an essential characteristic of the
‘smart city’.
Rhetoric can mask or amplify the role of policies in driving a variety of
agendas. Civic leaders like Mayors have significant power over the presentation
of the ’smart city’ locally. How this presentation adheres to the policy rhetoric, or
how that rhetoric is subsumed under other issues matters; tracking how rhetoric
and action align—or not—is a tool for uncovering these differences. Addressing
the inequality via Digital On-Ramps mattered for framing the issue of the ‘smart
city’, however improving on the workforce empowerment was a subsequent
priority. The widespread inequality and lack of economic opportunity that Mayor
Nutter stated was at the heart of the ‘smart city’ debate was never actually
addressed.
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CHAPTER 7
NODES OF THE GLOBAL ECONOMY: THE PHILADELPHIA NAVY YARD AS
A ‘SMART CITY’ ZONE

7.1 Introduction
[E]conomic restructuring] is producing multiple interconnections among
parts of the city that topographically look like they may have little to do with
each other. Given some of the socio-economic, technical, and cultural
dynamics of the current era, topographic representations may well be
more partial today than in past phases. […] One way of addressing these
conditions is to uncover the interconnections between urban forms and
urban fragments, and between orders-the global and the urban, the digital
and the urban—that appear as unconnected. This is one more step for
understanding what our large cities are about today and in the near future,
and what constitutes their complexity. (Sassen 2010, 7030-7031)

The aim of this third and final analytic chapter is to tie together
Philadelphia’s ‘smart city’ policy-making—both the city branding, entrepreneurial
aspirations and the Digital On-Ramps workforce education project—into the
landscape of the city itself: to conceive of a ‘smart city’ materially as a hybrid
between policy, place, and socio-technological systems as well as globallyaligned socio-economic change. This chapter bookends the materiality aspect of
the research with a return to the splintering urbanism thesis. This is achieved by
examining the Navy Yard as a space of “glocal bypass” as well as a “premium
network zone” (Graham and Marvin 2001), highly connected to the globalized
economy but disconnected to the actually-existing city of Philadelphia. This then
is a means of grounding the rhetoric of the ‘smart city’ in place-making for global
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enterprise. The disjuncture between the promises of widespread change via
workforce education found in IBM’s ‘smart city’ consultancy versus the lack of
cohesion in targeting industries highlights the juxtaposition between perception of
benefit and actual change via ‘smart city’ policies. What follows is a critical
examination of the Philadelphia Navy Yard as a representative new zone of
Philadelphia’s globalized economy—an area of concentrated global
interconnectivity through transportation linkages including international air travel
but enclaved from the city at large—and a primary location of the sort of industry
targeted for employing Digital On-Ramps’ participants.
The Navy Yard was designated a Keystone Opportunity Zone, a statewide
Pennsylvania policy to apply business and property tax breaks as incentives in
specific areas to spur economic growth. This statewide policy merged with
Philadelphia’s efforts to discursively fold the Navy Yard into the city proper, even
though the area historically was physically separate from the rest of the city, and
both efforts contributed to the zone’s extraterritorial aspirations, linking this
globally-oriented economic district to special economic zones, free trade zones,
and other spatial consequences of the networked, information economy
worldwide. As the architectural scholar and urbanist Keller Easterling writes,
“Now major cities and national capitals are engineering their own world city
doppelgängers—their own non-national territory within which to legitimize non-
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state transactions” (Easterling 2007, 77), zones where circuits of global business
may flow without the impediment of local political regulations.
Through the analysis of the Navy Yard, the chapter ties the ‘smart city’
policy discussion into considerations of the spatial consequences of economic
development in the post-industrial city, before ending by reflecting on ‘the city’ in
Philadelphia’s ‘smart city’ discourse. The primary areas of the early twenty-first
century, globalized information economy in Philadelphia were clustered in three
locations: the Center City central business district, the University City area
around the University of Pennsylvania and Drexel University, and the
Philadelphia Navy Yard (Simon and Alnutt 2007). While Philadelphia was once
considered the "Workshop of the World", one of the major centers of the
industrial, manufacturing economy, with factories of all sorts dispersed
throughout most neighborhoods of the city (Warner 1987), the information
economy had concentrated its activities into fewer areas, following patterns
established in many post-industrial cities worldwide (see for instance, Castells
2000; Dicken 2007; Graham and Marvin 2001).

7.2 The industrial city in the twenty-first century
The urban policies discussed in this chapter focused on maintaining and
growing the city’s global economic potential. These policies held the implicit or
explicit understanding that businesses are mobile and cities—as central locations
for the globalized economy (Sassen 2001; Castells 1996)—had to maintain a
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neo-liberal, business-friendly atmosphere where city services effectively
privileged the economic zones and taxation was low (Brenner and Theodore
2002; Harvey 2006). As geographer Jamie Peck argues,
Citing the process of neoliberalization must not be a substitute for
explanation; it should be an occasion for explanation, involving the
specification of particular causal mechanisms, modes of intervention,
hybrid formations, social forms and foibles, counter-mobilizations, and so
forth. (2013, 152-153)
This chapter engages Peck’s call to explanation for, in this case, ‘smart city’
policymaking as a digitally enrolled, socio-technically embedded variant on
entrepreneurial, neoliberal governance strategies. Rather than solely critique the
ideologies of urban governance, this chapter looks at the material, territorial
consequences of the efforts.
To an extent, these urban police and the economic action they fostered
relied on variations of the same telecommunication systems that ran the
globalized economy. Telephones, the Internet, mobile communication have all
impacted cities and the greater urban landscape for over a century: they are a
core element of the infrastructure of cities today (see for instance, Graham and
Marvin 1996; Graham and Marvin 2001; Mitchell 2003). Over the last ten to
fifteen years these systems became wirelessly ubiquitous in cities, when
computing power went from the desktop to the laptop to the smartphone (Dourish
and Bell 2011). With these technologically-driven developments, impacts on the
urban condition became less manifest in the built environment—the visible/visual
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elements of cities had not significantly changed due to smartphones and the
like—and instead could be found in the circulation of people, goods, and
information, including workforce education, throughout the city and the world, as
well as policies and activities that relied on these socio-technical systems.
As efforts to lessen the digital divide transitioned to efforts to foster digital
inclusion, Philadelphia’s government produced policy initiatives as a means of
harnessing these ubiquitous computing systems to enable new sorts of digitalcivic exchange—between city and resident—that could have important, if
mundane and everyday, impacts on governance and quality of life issues, in
addition to enabling economic growth. The policies discussed below fit into this
framework. The discourse of urban transformation, information and
communications technologies, and economic growth in Philadelphia—the rhetoric
into which the ‘smart city’ emerged—can be charted through the citywide urban,
economic planning documents. The next section examines these documents with
a specific focus on the changing landscape of economic activities and the
resulting impacts on the post-industrial terrain.
Philadelphia was an industrial, manufacturing city for much of the
nineteenth and twentieth century. In 1950 the city had 350,000 manufacturing
jobs, by 1982 only 135,000, and by 2005 less than 31,000. In 2005 45,000 city
residents worked in manufacturing, but many commuted outside of the city for
those jobs (Simon and Walnut 2007, 400-403). While manufacturing still occurred
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in the city in the twenty-first century, the widespread, distributed landscape of
manufacturing found throughout the city was no longer present.

Figure 11. The former site of the Stetson Hat Factory in North Philadelphia. Photo by author, 2012.

To quickly illustrate this situation, a short examination of the Stetson Hat
Factory in North Philadelphia is now presented as an emblematic location in the
industrial, manufacturing city. The Stetson Hat Company in Philadelphia, founded
in 1865, made the emblematic cowboy hat of the American West. Its factory in
the Kensington neighborhood of North Philadelphia operated from 1874 to 1971,
employing over 5,000 people at its peak in the 1920, when it was the largest hat
factory in the world (Historic American Buildings Survey, No date 1). The factory
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covered nearly nine acres, bounded by other manufacturing as well as blocks of
two and three-story row-homes for worker housing. Following decades of decline
due to changing fashions in headwear, the factory closed in 1971. The Stetson
Company gave the land to Philadelphia as a gift in 1977; the city demolished
most of the factory buildings in 1979 and the remaining buildings were destroyed
by fire in 1980. As of writing in 2014, the site sat still abandoned, like much of
what was Philadelphia’s industrial core. While some of the post-industrial areas
of the city have been gentrified into residential neighborhoods, sites like this one
are not uncommon. The neighborhood surrounding the Stetson Hat Factory’s
location remained marginalized and cut off from the information economy visible
less than two miles south in the downtown skyline, a view that opened up due to
the large vacant lots and brownfields of the post-industrial city, which a century
ago would have been dense with the tall factory buildings now largely absent.
The globalized information economy, like all global industries of network
society (Castells 2000), has utilized telecommunications to consolidate in
particular zones of the city, following the format of networked urbanism Graham
and Marvin identified (2001). Philadelphia developed three primary clusters of
“premium networked zones” where the globalized, service economy was
strongest: 1) Center City District, the central business district surrounding City
Hall; 2) University City thirty blocks west of downtown including the University of
Pennsylvania and Drexel University as well as an established corridor of science
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and technology start-ups, and 3) at the southern and southwestern edge of the
city a continuously fluctuating zone of global logistics, manufacturing, and
petroleum and chemical production around the Philadelphia International Airport
stretching along the Delaware River to the Philadelphia Navy Yard, a formalized
zone for globally-oriented businesses with significant tax breaks for locating in
the area (Simon and Alnutt 2007, 420-433). Into this reconfigured economic
landscape the forward-looking planning efforts and the economic development
initiatives of the early twenty-first century were oriented.
The ‘smart city’ policymaking of Digital On-Ramps that intended to
improve the juxtaposition between workers and jobs in areas like Kensington.
Through—in essence—a smartphone application, residents of marginalized
neighborhoods, with low access to employment, education, and transportation
mobility, could have potentially gained the skills necessary to find an entry-level
job, where even manufacturing jobs required a degree of digital, computer
literacy and general literacy. This transition to clusters of economic activity
produced employment opportunities, to a great extent, away from the formerly
industrial neighborhoods where the population Digital On-Ramps targeted
resided. This chapter examines where the globally-oriented economy had located
and why, and what that meant for any sort of unitary conceptualization of
Philadelphia as a whole, such as that offered in the ‘smart city’ policy documents
discussed in Chapters 5 and 6. While Digital On-Ramps could be considered a-
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spatial due to its use of pervasive connectivity--a participant would not even have
to be within city limits to access their account, the outcomes of these information
and communication technology-driven economic development projects can be
located. The spatial consequences of the ‘smart city’ discussion in Philadelphia
can be seen in places like the Navy Yard, which is why I want to highlight its
presence in the city.
As the near-future promise of ‘smart city’ initiatives integrated into an
existing urban landscape, the areas of the city that attain a 'smart' status did not
integrate into the city at large, signaling the necessity to consider where the
benefits of a ’smart city’ would be located. The rhetoric of the ‘smart city’ in
Philadelphia fostered an assumption of general, widespread benefit through
these efforts, which was not the case.

7.2.1 From manufacturing goods to managing information: The postindustrial city
As the Philadelphia Mayor’s Manufacturing Task Force—a policy-making
effort assigned with improving the status and visibility of manufacturing industries
in the city— wrote,
[Manufacturing in Philadelphia] is no longer the traditional 'smoke stacks'
and vertically integrated factories abutting residential neighborhoods.
Manufacturing in Philadelphia today looks much different: it's faster, more
technologically driven, and largely exists within 15 industrial districts
located throughout the City. (Philadelphia Mayor’s Manufacturing Task
Force 2013, 1)
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These new industrial districts were concentrated in five clusters of the city: the
northeast far suburban fringe, along the Delaware River waterfront stretching
northeast from downtown, in the far fringe of north Philadelphia as well as closer
to downtown, and in the south and southwest of the city, where the port sat as
well as in the logistics zone near the international airport (Philadelphia Industrial
Development Company et al. 2010, 14). While manufacturing was still present, it
did not employ nearly as many people, less than one-tenth the amount in 1950.
The prominent sectors of the industrial economy were divided into three
groupings. “Traditional manufacturing” included apparel, building equipment,
construction, publishing and printing, food processing, and metal fabrication.
“Advanced manufacturing” included: biopharmaceuticals, energy, and medical
devices. “Transportation” included transportation services and wholesale
(Philadelphia Industrial Development Company et al. 2010, vii). To build out this
new definition of industry, Philadelphia’s main economic development
organization wrote, “A modern definition of industry describes a range of activities
centered on the production, distribution, and repair of goods and materials”
(Philadelphia Industrial Development Corporation et al. 2010, 7). As the quote
from Sassen at the start of this chapter argued, Philadelphia’s transition to a
globalized knowledge and information economy occurred within an urban fabric
torn apart by the collapse of the industrial city, but one in which some industry
remained. The complex assemblage of economic activity in Philadelphia was

229

driven by the globalized information economy; this sector also received the most
attention in policy documents such as those discussed in Chapter 6. The
globalized economy also reconfigured Philadelphia’s downtown skyline and the
easily visible economic landscape of the city. What industry remained was either
concentrated in specific districts in peripheral areas of the city or on the
metropolitan fringe of the region located in “suburban-style office parks”
(Philadelphia Industrial Development Corporation et al. 2010, 11), where the
transportation and logistics needs of large industrial businesses can employ
tractor trailers that could not easily fit down the narrow, pre-automobile streets of
much of the industrial city.
The push to re-envision manufacturing as part of Philadelphia’s economy,
and the identification of advanced manufacturing as a untapped part of this
agenda, tied in to Digital On-Ramps’ focus on advanced manufacturing for the
pilot. Even if Digital On-Ramps could not publicly define advanced
manufacturing, the discussion of it was in the air, so to speak, at the time.
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7.3 The Philadelphia Navy Yard as extra-territorial zone

Figure 12 The entrance to the Philadelphia Navy Yard, with--left to right--Glaxo Smith Kline, Tasty
Cake Baking, and PNC Bank's corporate offices in the background. Photo by author, 2012

This section considers the Philadelphia Navy Yard’s role in the city’s larger
economic development agenda, as a—if not the strongest economic area of the
city in the early twenty-first century. First the Navy Yard’s history is discussed,
then its status as an enclaved node in the globalized economy is considered,
before closing by directly examining the ties between this zone and the advanced
manufacturing industry, the target industry of the Digital On-Ramps pilot as well
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as a primary focus of the “Philadelphia: Smart City, Smart Choice” promotional
campaign.

7.3.1 The history of the Philadelphia Navy Yard
Before it was closed in 1996, the Philadelphia Naval Complex comprised
1,168 acres (almost two square miles), including the Philadelphia Naval
Shipyard and Naval Station […] The complex contained more than 1,000
buildings, 52 miles of street, and 4.2 miles of waterfront. (Hess et al.
2001,5)
Located in South Philadelphia, at the confluence of the Delaware and
Schuylkill Rivers, west of Broad Street, the Philadelphia Naval Shipyard
was one of the Navy’s largest industrial facilities. The Philadelphia Naval
Shipyard encompassed 300 acres, including 25,000 linear feet of berthing
space; five dry docks, and 34 fixed, floating, and track cranes with facilities
that housed 23 fully equipped production shops totaling more than seven
million square feet of space. (Hess et al. 2001, 6)

The Philadelphia Navy Yard in its current state as an economic zone with
extra-territorial implications originated in the 1990s, but ties back to the
nineteenth century. With the collapse of the Soviet Union and the end of the Cold
War, the U.S. Navy—and the Department of Defense in general—decided to
close many bases across the country. Philadelphia’s Naval Shipyard was one of
the bases chosen. The U.S. Navy’s first shipyard was established in
Philadelphia’s Southward neighborhood—just south of the colonial city core—in
1801 (Hess et al. 2001, 7); the Philadelphia Naval Shipyard moved to its League
Island location at the southernmost point in the city in 1867, where it remained
until closure. Originally, this location would have been far removed from
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residential neighborhoods and industrial areas. Employment peaked during
World War II, when the shipyard employed 47,000 (Hess et al. 2001, 7). City of
Philadelphia’s Mayor’s Commission on Defense Conversion published an initial
plan for reuse of the site in a fashion most beneficial to the city, its residents, and
its public and private institutions in 1994 (Robert A. M. Stern Architects. 2004, i),
and in 1996 the Philadelphia Naval Complex closed (Hess et al. 2001, 5). The
end of the Cold War led the Department of Defense to close ninety-seven of 495
“major domestic military installations” including Philadelphia’s (Hess et al. 2001,
11). The zone was not emptied of industry after the U.S. Navy turned over control
to the city. Some shipbuilding and repair remained, and the Navy maintained a
research and development presence, but the vast majority of workers and
residents of the base were removed. The two long quotes that start this section,
taken from a report on the closure of the Naval Complex written by the RAND
Corporation, indicate the size and scope of the industrial operations for well over
a century.

7.3.2 Keystone Opportunity Zones: Tax breaks to spur economic growth
As the base closure occurred, statewide interest in re-invigorating formerly
industrial areas was growing. Around 1998 then Governor of Pennsylvania Tom
Ridge heard of a 1996 Michigan initiative called the Michigan Renaissance
Program (Pennsylvania General Assembly 2009, S2), designed to promote
economic growth through tax abatements. In an instance of what geographers
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McCann and Ward term “mobile policies” (McCann and Ward 2012, 48),
Governor Ridge took this initiative and applied it to Pennsylvania's not dissimilar
case, of post-industrial malaise in many regions of the state. The resulting policy
discussion created Pennsylvania’s Keystone Opportunity Zone legislation, which
was approved in 1998, and allowed for “tax exemptions, tax deductions, tax
abatements and tax credits” to be used as incentives to “to facilitate economic
development, stimulate industrial commercial and residential improvements and
prevent physical and infrastructure deterioration” across the state
(Commonwealth of Pennsylvania 1998, 1). The sort of criteria that had to be met
to apply for one of these zones was essentially for an area to be a formerly
industrial neighborhoods with significant urban poverty, unemployment,
"deteriorated or underutilized real property" (Commonwealth of Pennsylvania
1998, 12). Tax exemption was from retail sales tax, state tax on the business, as
well as employees of the business (Commonwealth of Pennsylvania 1998, 1821).
Through the early years of the 2000s, Philadelphia became the location of
a number of Keystone Opportunity Zones. The Google Maps mashup on the
"Philadelphia Keystone Opportunity Zone" website showed, as of writing in 2014,
the locations of buildings or properties designated as Keystone Opportunity
Zones in the city (Philadelphia Keystone Opportunity Zone, No date). The map
indicates that Philadelphia had approximately 203 properties designated as
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Keystone Opportunity Zones, with the attendant tax breaks and related
incentives. While the properties were dispersed throughout the city, with some in
the Northeast, some in the North neighborhoods as well as the Southwest, the
majority of the properties are clustered around 30th Street Station and the
University City area and the adjacent Navy Yard-Lower Schuylkill River areas. A
great part of the Navy Yard was designated as part of the Keystone Opportunity
Zone program (Robert A. M. Stern Architects 2004, 13).

7.3.3 Re-making the Navy Yard as Philadelphia’s global enterprise zone
Now major cities and national capitals are engineering their own world city
doppelgängers - their own non-national territory within which to legitimize
non-state transactions. (Easterling 2007, 77)
…the Navy Yard has been an opportunity to provide something to our
business community that didn’t exist before. And that is a suburban style
layout with all the amenities of a big city. That is not something we have
ever been able to offer before, and we have had companies leave the city
precisely because they are looking for that. Not all companies want the
office tower, the class A office tower on the thirty-seventh floor. […] We
have seen the Navy Yard as an opportunity to build a brand new submarket community that is in this very campus-oriented format for
companies that just don’t fit neatly within the central business-type profile.
-Author’s interview with the Vice President of Marketing & Business
Development, Philadelphia Industrial Development Corporation, 2013

In 2000, the Philadelphia Industrial Development Corporation,
Philadelphia’s main economic development organization since 1958, took
ownership of approximately 1000 acres of the Naval Complex with the intent to
manage the zone in a public-private partnership with the City of Philadelphia
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(Robert A. M. Stern Architects. 2004, i). This use of the area for the globalized
information economy was codified in 2004 with the release of a master plan
prepared by Robert A. M. Stern Architects (Robert A. M. Stern Architects 2004)2
The plan presented “vision [of] a dynamic, mixed-use waterfront community that
includes everything one would expect from a great city: industrial development,
offices, retail, waterfront amenities, executive conferencing, research and
development, improved mass transit, great public spaces, and the potential for
residential development” (Robert A. M. Stern Architects 2004, i). In addition to the
zone’s promise for business, the plan’s grand vision embraced connectivity into
Philadelphia proper, as well as residential developments and a premier golf
course (golf being a core component of global business relationships according
to Easterling [2005]). Most urban developments other than the business ones
were put aside for reasons of cost or zoning concerns. Residential construction
or reuse of existing dwellings was not allowed, under stipulation of the U.S.
Navy’s base closure rules, since the closure displaced workers and their families
from existing housing (Vice President of Marketing & Business Development,

2

Robert A. M. Stern, the Dean of the Yale School of Architecture, also designed
Philadelphia’s tallest building, the 58 story, 975 foot high Comcast Center, the
headquarters of the Comcast Corporation completed in 2008 (Robert A. M. Stern
Architects 2014).
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Philadelphia Industrial Development Corporation, 2013). Consequently, no one
lived in the zone: it really was a space solely for business.

Figure 13 Urban Outfitters complex of offices, near the Delaware River waterfront. Photo by author,
2012.

Within two years of the formal opening of the zone, Philadelphia-based
businesses began to move in. The international, youth-focused clothing and
lifestyle brand Urban Outfitters relocated their corporate headquarters from
downtown Philadelphia to the Navy Yard, which anchored the zone’s waterfront
district with 1,400 employees working in over 407,000 square feet of renovated
former manufacturing facilities, long brick buildings with good natural light, built
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when factories were not illuminated with electricity and now beneficial to the
designers creating new outfits (Robert A. M. Stern Architects 2013, 13). The
Urban Outfitters buildings included many amenities not found elsewhere in the
area, including a restaurant and coffee shop open to the public, a magazine
reading area, koi ponds, and bike racks, all towered over by two decommissioned
aircraft carriers chained to docks right outside the restaurant.

Figure 14 Looking north from the Delaware River waterfront into the Navy Yard, with Philadelphia
proper on the horizon. Photo by author, 2012.

Physically, the Navy Yard appeared as one of the best-maintained area of
the city. With a spread out mix of historic, nineteenth and twentieth century naval
officers quarters, barracks, warehouses, industrial buildings, and new twenty-first
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century office buildings, it achieved an aesthetic crossed between the quiet
grounds of an established, sprawling university and a suburban, corporate
research campus. Mature shade trees lined the streets, bike lanes were freshly
painted on recently resurfaced asphalt roads, and with the distinct decline in
workers since the peak of the Naval Complex’s industrial days, there was ample
parking available, an attractive resource for many of the businesses in the zone.
In its global orientation, the Navy Yard was a space inextricable from its
infrastructural linkages: freeway nearby, electricity, telecommunications including
an on-site data center, and even a policing presence from private security and
Philadelphia police. The zone masqueraded as part of the city, proclaimed as
such by politicians, while remaining spatially disconnected. The zone boasted
easy access to the two major freeways through the region, I-95 and I-76, as well
as close proximity—by freeway—to the airport and the ability to bypass
Philadelphia proper to get into and out of the complex. In addition to the taxbreaks offered by the Keystone Opportunity Zone designation, these features
were touted as benefits to establishing a business presence in the complex. The
entire zone was separate from the city proper, with private security guards at the
road entrances as well as presence of Philadelphia police. The two freeways, a
railroad corridor, and the cities professional sports complex dividing the area from
the southernmost neighborhoods of south Philadelphia furthered this enclaved
separation. While the Navy Yard was only four miles from downtown—a straight
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drive down Broad Street, the north-south artery through the entire city, the
separation from the city was notable. A 2008 study determined that it would be
feasible to extend the Broad Street, north-south subway line into the Navy Yard,
but as of writing in 2014 there were no plans to do so. The zone had a thricehourly shuttle from the southern subway terminus on Broad Street, which
required an additional fare; otherwise the options for accessing the Navy Yard
without a private automobile were to walk six-tenths of a mile to the main
entrance, and further to reach the waterfront or a business in the central area
(Navy Yard 2012,12). All traffic passed through the main gates to the complex,
which boasted twenty-four hour private security. The Navy Yard was only open to
the public during business hours Monday through Friday, further reinforcing its
enclaved, privileged status as a space for business, only tangentially and
rhetorically part of the city itself. In perception and statements from the city and
the Philadelphia Industrial Development Company titled “A New View of the City”,
this was considered the new Philadelphia, where scene and setting contributed to
Philadelphia’s overall global ambitions (Philadelphia Industrial Development
Company, No date).

7.3.4 The extra-territorial condition and its implications for Philadelphia
The Navy Yard was promoted as a success for Philadelphia, even as the
state’s tax breaks were called into question. An evaluation of the Keystone
Opportunity Zone program in 2009 by the Commonwealth of Pennsylvania found
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that the zones in general operated with lack of transparency, effectively acting
with an extra-legal status and without significant legislative oversight, even as the
zones claimed significant tax breaks. Pennsylvania’s analysis found that the
Keystone Opportunity Zone program could not be reviewed because very little
data had been measured, collected, and documented around the core element of
the program: to create jobs through business tax abatements. Data that was
maintained was "substantially overstated". Additionally, "the amounts of capital
investment [by businesses in the zones themselves as part of the Keystone
Opportunity Zone Program were] also not supportable and appear[ed] to be
overstated. The final important finding was that: "The total cost of the Keystone
Opportunity Zone Program [was] not known and currently could not be
estimated." (Pennsylvania General Assembly 2009, S2-S4, 5). Even with this
strong critique, in 2012 the program was extended through 2020.
Leading up to the 2012 renewal of the statewide program, the Philadelphia
2035 planning document from 2011 called for the continued transformation of the
Navy Yard into a location for “for modern business, production, distribution, and
repair activities” with a strong focus on “research on and commercialization of
new products and services”, all with upgraded transportation connections to the
central business district as well as Philadelphia International Airport (City of
Philadelphia 2011, 52). The Pennsylvania Legislature approved the abovementioned amendment to the Keystone Opportunity Zone Act of 1998 that
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extended tax breaks that were set to expire in 2012 through 2020, for up to a
total of ten years per qualified business; before this amendment a business that
started in 2011 would have only received one year of tax breaks. An initial
amendment in 2002 extended the tax breaks from 2008 to 2012 (Commonwealth
of Pennsylvania 2012,15). This amendment was put forward even after the
publication of the 2009 report strongly criticizing the overall effort.
The extension of the tax breaks coincided with the continued growth of the
Navy Yard as a global business node, but not as a space integrated into the
fabric of Philadelphia itself. The Navy Yard’s master plan was updated by the
same architecture and urban planning firm that completed the initial plan, Robert
A. M. Stern Architects (2013). The updated master plan noted the many
accomplishments of the Navy Yard, even as the zone still did not have significant
ties to the city beyond gestures of parkland, open space, bike lanes and
sidewalks. The entire complex remained closed to visitors after six o’clock p.m.
and the increased public transit connectivity detailed in the 2004 master plan
remained in the planning stage, seemingly a lower priority than the more
business-focused developments.

242

Figure 15 Glaxo Smith-Kline's corporate office, reflecting the sports complex in its mirrored glass.
Photo by author, 2013.

Glaxo Smith Kline pharmaceuticals, one of the largest pharmaceutical
companies in the world, completed a 205,000 square foot office in 2013 in the
Navy Yard’s Corporate Center at the northern end of the zone, designed by
Robert A. M. Stern Architects (Robert A. M. Stern Architects 2013, 13), joining
neighbors PNC Bank and Tasty Cake Baking among others corporate offices
clustered near the entrance to the complex. This area also housed the Courtyard
Philadelphia South hotel, which opened around the same time, a LEED certified,
sustainably designed 172-room hotel, the only hotel in or around the zone (The
Navy Yard 2014).
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By January 2014, ten years after the master plan was released, the Navy
Yard announced the zone housed 143 companies employing 11,000 individuals
total. The president of the Philadelphia Industrial Development Corporation,
which oversaw management of the zone, stated:
I think the Navy Yard has achieved a certain status within the marketplace.
Every transaction in the region knows to look at the Navy Yard as one of
its options. That wasn’t true ten years ago or even five years ago. It was
viewed more as an experiment and economic development initiative and
because of the investments that have been made, it has become
established as a viable option. It’s a mature, stable and important option.
(Kosteini 2014)
The success of the Navy Yard from the perspective of the business community
was undeniable. The Navy Yard contributed to Philadelphia’s changing
perception of the city’s economy as vibrant, strong, and growing instead of
depressed or run down. Advanced manufacturing emerged into this changing
economic dynamic in the city.

7.3.5 Advanced manufacturing in the Navy Yard
Pennsylvania and consequently Philadelphia have been conscious of the
need to grow their technologically innovative industries since at least the 1980s.
In 1982 Ben Franklin Technology Partners—named after Philadelphia’s
prominent colonial-era inventor and statesman—was founded as a “technologybased economic development program” for Pennsylvania (Ben Franklin
Technology Partners 2014a). In 2008 the Navy Yard’s Building 100 Innovation
Center was dedicated, with Ben Franklin Technology Partners as one of the
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original tenants. The press release for the event stated: “By establishing the
Building 100 Innovation Center as the core for commercialization activity, the
partnership will leverage federal and university research grants to drive business
development and job creation in areas including advanced manufacturing, power
systems, propulsion, energy and nanotechnology” (Philadelphia Industrial
Development Corporation 2008). The 32,000 square foot, 100-year-old former
Marine Corps barracks acted at a hub for the advanced manufacturing industry in
addition to other entrepreneurial efforts at energy, nanotechnology, and
communications (Ben Franklin Technology Partners, 2014b).
The Building 100 Innovation Center was where new ventures in advanced
manufacturing were fostered for the Philadelphia region. For instance, in 2013
the Delaware Valley Industrial Resource Center received a $1,892,000 dollar
grant from the U.S. federal government to create “an Advanced Manufacturing
Accelerator focused on transportation equipment” (Philadelphia Industrial
Development Corporation 2013). The focus on transportation innovations
correlated with existing industry in the region that were listed in the press release
quoted above: Aker built commercial, oceangoing shipping vessels, Agusta
Westland built helicopters, and Hyundai Rotem built commuter railcars. This
accelerator was to be located in the Navy Yard and would likely tie in with these
existing industries; the Delaware Valley Industrial Resource Center was housed
in Building 100, further tying activities in this building with the larger push to
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redefine manufacturing as a prominent, competitive, and ’smart’ part of
Philadelphia’s economy. While this Building 100 Innovation Center only held
office for research and development efforts, the actual manufacturing could have
occurred in a new or repurposed building in the Navy Yard or nearby, employing
Digital On-Ramps participants.

Figure 16 Building 100 Innovation Center. Photo by author, 2013.

Building 100 acted as a knowledge hub for research and development,
marketing and market research, and related promotional activities for the
information economy, especially focusing on engineering and manufacturing,
including precision and advanced manufacturing. Both knowledge transfer and
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professional networking and federal and local grant management occur in offices
of a wide variety of public and private ventures including Pennsylvania State
University and the U.S. Department of Energy, Drexel University, BAE Systems-a global defense, security, and aerospace company. One of the managing
partners of the facility is the Delaware Valley Industrial Resource Center, whose
vision was "to see the region become an internationally recognized leader in
manufacturing excellent, competitiveness and productivity" (Ben Franklin
Technology Partners, 2014b). A pathway for these potential Digital On-Ramps
participants was not present; as discussed in Chapter 5, the planners and
technicians who worked on Digital On-Ramps did not even have a working
definition of the term. Connecting this advanced manufacturing hub in Building
100 to Philadelphia’s ‘smart city’ efforts presents a means of discursively tying
the ’smart city’ into tangible locations in the city, even if those locations presented
an extra-territorial urban condition.

7.3.6 Local critiques of the Keystone Opportunity Zone’s benefit for
Philadelphia
In March 2014, Philadelphia’s City Comptroller Alan Butkovitz released a
report strongly critiquing the Keystone Opportunity Zone for not actually bringing
wage tax revenue to the city. In an extensive audit made complicated by the lack
of oversight of the program, Butkovitz found that the Keystone Opportunity Zone
Act itself “established very loose standards for qualifying a business and required
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very little in the way of verifiable reporting of incomes” with only self reporting and
no auditing of the businesses in the zones Butkovitz 2014, Executive summary).
This lack of regulation built into the act itself, an act that was extended statewide
even after the legislative report cast doubt on the program’s actual benefit. The
most striking finding from the audit was that, as Butkovitz told a local reporter, “‘It
would take roughly 52 years for each new job to pay itself off,’ assuming average
annual pay of $50,000 and current wage-tax rates” (Brubaker 2014). More
specifically, the report found that between 1999 and 2012, $385 million in tax
credits were given to the 617 businesses in Philadelphia’s Keystone Opportunity
Zones. The program created 3,700 jobs and tax revenue went up by $39.2
million. Each worker hired cost the city $103, 971 in credits. Philadelphia’s wage
tax rate was 3.924%, thus taking 52 years to pay for those tax credits to be paid
off (Butkovitz 2014, Executive summary). Talking with the reporter, Butkovitz
granted that critics would argue that the benefit of these tax breaks was not in
jobs created but in jobs that did not leave the city, a common argument from
Philadelphia’s business community that takes aim at the wage tax in general
(Brubaker 2014). For the purpose of this critique of the Navy Yard, Butkovitz’s
findings on role of the tax breaks to promote business offered a different take on
the costs of economic development and the perception of benefit these efforts
have for the city as a whole.
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The actions on the part of the state legislature and the City of Philadelphia
to continuously support the Keystone Opportunity Zone program signaled how
this script for economic development rewrote the field, effectively establishing
itself outside Philadelphia and Pennsylvania’s governance. Butkovitz noted that
much of his critique looked at the Cira Center, an office building adjacent to the
main Amtrak train station. This prominent twenty-nine-story office building
received the bulk of the city’s tax credits (Butkovitz 2014, 16-17), but the findings
still applied to the Navy Yard. The disposition of the zone may have enacted a
semblance of successful, global city aspirations, of high connectivity into the
globalized economy, but doing so was predicated on this extra-territorial, nonstate status. The Navy Yard was a public-private partnership with the City of
Philadelphia, but it existed as a separate enclave, physically removed and
operating under a separate governance status.

7.4 Conclusion
Studying the ‘smart city’ necessitated tracing out multiple, overlapping
discourses, following policy actors primarily, and taking a longer view at who,
what—what industries—and where the potential and actual benefits of these
initiatives was found. In Philadelphia, the benefits of the ‘smart city’ were
unevenly distributed. While the rhetoric grew into a language of technologicallydriven, ubiquitous and consequently a-spatial change, the areas that ended up
woven in to the policy discussion were effectively the zones of the globalized
249

economy: the central business district, the area around two of the regions most
prominent universities, and the Navy Yard.
There were other areas of the city and the region where new industries
and precision, advanced manufacturing were located, but little if any of these
businesses can be found in the marginalized neighborhoods that have been
targeted for participating in Digital On-Ramps. The emerging landscape of a
‘smart’ Philadelphia had not re-invested in the areas that once represented the
city’s innovative potential and economic wealth, neighborhoods such as the one
in North Philadelphia surrounding the former location of the Stetson Hat Factory.
The emerging economic activities that were targeted as contributing to the
‘smart city’ were to a large extent not found in the same locations as earlier
industries. As a rhetorical device contributing to place-making efforts in the
globalized and digital age, the ‘smart city’ discussion focused much more on the
possibilities change could bring instead of on the actual economic situation
across much of the city. For Philadelphia, the ‘smart city’ was an effort to brand
the city as a location for economic development that may or may not have a
widespread impact on the actual, existing city. The new businesses such as the
advanced manufacturing cluster had not located in the areas of the city that have
faced significant decline in economic opportunities over the last decades. The
extra-territorial zone model of economic development that the Navy Yard
represented was a new, globally focused spatial, economic policy script that,
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while promoting an area located in the city, cultivated a new and likely
unprecedented example of economic growth disconnected and geographically
separated from the rest of Philadelphia itself.
Digital inclusion efforts such as Digital On-Ramps, even if successful, did
not shift the splintering of the landscape; jobs are still far away and high levels of
personal mobility were still a very important component of the twenty-first century
city, even with the communicative overlay of pervasive connectivity. Digital OnRamps workforce learning, smartphone application may have provided
ubiquitous access to educational materials, but it did not bring work to the
neighborhoods where the participants lived. The issue is not that advanced
manufacturing needed to locate in the older neighborhoods to provide jobs, but
that Digital On-Ramps, as a community-focused project targeted a population
that lived in parts of the city designed around industrial uses, and the industry
was elsewhere. This is a distinct challenge that won't go away.
If smart city is considered through the industries fostered, this urban
intelligence was unevenly distributed throughout the city, not overlaying with the
established city. This changing urban condition signals a need for geographers
and urban scholars to reconsider the differences between the literal, material
terrain of the city and the underlying interconnections as well as divisions
between these areas, divisions that generated—in the case of the Keystone
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Opportunity Zone’s application onto the Navy Yard—a premium for businesses
that, in the findings of the City Controller did not transfer back to the city itself.
Relational policymaking efforts including Digital On-Ramps do not function
solely through the Internet and smartphone applications. The results of such
initiatives were not solely in the development of new online or mobile applications
or digital infrastructures, but also in broader forms of territorial restructuring. The
rhetoric of the ‘smart city’ as IT-driven efforts to provide wide-reaching,
transformative change acted in the service of economic development. To
understand the ‘smart city’ necessitates tracing the material outcomes of these
policies into the spaces underlying the policies themselves. To fully follow the
‘smart city’ policy discourse necessitates looking at economic development not
technological change.

252

CHAPTER 8
CONCLUSION: RE-ASSEMBLING THE ‘SMART CITY’
8.1 Reviewing the findings: Tracing associations between ‘smart city’
policy making, place, and global enterprise
This Philadelphia case study tells us something new about the ‘smart city’:
that despite the supposed intent of addressing widespread socio-economic
inequality through online workforce training, the lasting focus of the ‘smart city’
was on an entrepreneurial governance strategy (Harvey 1989); this fostered a
rhetoric of economic change within an established, neoliberal governance climate
that did not account for actually lessening the inequalities. This overall finding
pushes urban theory and critical engagements with the ‘smart city’ to closely
examine relationship between the discourse and the material reality: how it is
applied to solving urban problems, for whom and for what areas, and, as such,
how the policies may state one thing but actually do another.
Scholarship on the ‘smart city’ must account for socio-economic inequality
and entrepreneurial economic development strategies ass the social side of a
technologically driven, technocratic governance solution for urban problems. As
neoliberal governance becomes enmeshed in digital networks, it is necessary to
consider the resulting outcomes with a flat ontology, articulating multiple social
and technical actors stretching across a variety of areas, enacted through
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policies but with material outcomes that may or may not align with the originally
proposed project. ‘Smart city’ efforts present one script for urban change through
technological solutions, but, as was shown in Philadelphia’s case, the overall
story was folded into a longer narrative of orienting the city towards globalized
industries. Rhetoric matters: the rhetorical construction of ‘smart city’ policies
shapes the presentation and adaptation of these efforts as they assume a
material impact on cities worldwide. The disconnect between the use of the
‘smart city’ term and actually existing examples of smart urbanism in cities
worldwide is an important distinction to hold in tension when studying the ‘smart
city’ topic. Just because IBM and the other primary global information technology
consultancies working on technocratic urban governance have presented a
certain vision of a ‘smart city’ does not imply that other examples of digitally
motivated civic exchange do not exist. The labeling of ‘smart’, or the lack thereof,
matters when considering the rhetoric presented by city governments to their
residents and the world.
The ‘smart city’ as an urban concern must be contextualized as a matter of
relational, policy mobilities existing within and inseparable from the material
landscape of 21 century, digitally-connected networked urbanism. In the
st

actually-existing ‘smart city’ the promise of data to mobilize and “solve” urban
problems often falls short of the promises made, leaving shallow legacies of
entrepreneurial city promotion and continued, largely unchanged and
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unaddressed inequalities.
Since at least the debut of Wireless Philadelphia in 2004 (Breitbart and
Lakshmipathy 2007), Philadelphia has promoted innovative means of civic
engagement through digital technologies. These efforts are listed in Chapter 4; I
start this review section by mentioning them, in particular the Keyspots public
computing centers, the Office of Innovation and Technology, and the Office of
New Urban Mechanics, as creative examples of what much an everyday smart
urbanism actually is (Townsend 2013 articulates these efforts well). But in
Philadelphia, none of these above-mentioned civic initiatives were included in the
specific ‘smart city’ discourse; instead that discourse focused on first ascribing a
‘smart’ status to city branding and economic promotion for globally-focused
enterprise beginning in 2008 (Philadelphia Business Services 2009), and then an
untested workforce education initiative in Digital On-Ramps (IBM 2011b). It
seemed that Philadelphia wanted cover its bases, so to speak, by branding the
city as a ‘smart city’ early on, as interest in the phenomenon was growing, and
then, for the Smarter Cities Challenge, to put forward an ambitious proposal out
of the Mayor’s office itself that would also highlight the innovative thinking in city
government. But, with regards to Digital On-Ramps, transitioning ‘smart city’
initiatives into operational projects proved much slower and prone to technical
issues than projected, leading to significant delays in the initiative becoming
operational. This dissertation ultimately serves as a critique of the differences
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between the actual, on-the-ground impacts of ‘smart city’ policy initiatives and the
far-reaching and wide-ranging promises offered beginning with a focus on the
material landscape produced to affect as well as enable ‘smart city’ functions.
The globally-oriented enterprise targeted as contributing to the ‘smart city’
were to a large extent not found in the same locations as the earlier industries
that defined nineteenth and twentieth century Philadelphia. As a rhetorical device
contributing to place-making efforts in the networked, digital, information age, the
‘smart city’ discussion in Philadelphia focused much more on the possibilities
change could bring instead of on the actual economic situation across much of
the city. For Philadelphia, the ‘smart city’ acted to highlight the city as a location
for economic development that may or may not have continued, lasting, and
widespread impact on the actual landscape of—and the urban condition within—
the city. New business enterprise such as the advanced manufacturing cluster
has not located in the areas of the city that have faced significant decline in
economic opportunities over the last decades. The tax-exempt, enterprise zone
model of economic development that the Navy Yard represented was a new,
global, extra-urban device that, while located in the city’s administrative borders,
offered a new, unprecedented example of how to produce economic growth in
ways disconnected and geographically separated from the rest of Philadelphia
itself.
The issue with the ‘smart city’ and its focus on globalized industries was not
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that advanced manufacturing needed to locate in the older de-industrialized
neighborhoods to provide jobs for Philadelphians, but that Digital On-Ramps, as
the city’s prime ‘smart city’ policy initiative, targeted a population that lived in
parts of the city designed around industrial uses, and now the industry is
elsewhere, and, more-so, the jobs available will never add up to the needs.
For the most part, the areas of the city and the region where new industries
and precision manufacturing located were peripheral; little if any of these
businesses could be found in the marginalized neighborhoods that were targeted
for participation in Digital On-Ramps. The emerging landscape of a smart
Philadelphia did little to re-invest in the areas that once represented the city’s
innovation and economic wealth, such as neighborhoods of North Philadelphia.
Digital inclusion, ‘smart city’ efforts such as Digital On-Ramps, even if successful,
did not shift the splintering of the twenty-first century landscape: jobs in the
‘smart city’ economy were still far removed from inner city neighborhoods and
high levels of personal mobility were still very important for reaching those jobs.
A not insignificant mismatch between jobs and potential workers exists, that
plays out within a splintered urban form with distinct challenges to personal
mobility. This is an obstacle to both fostering employment opportunities and
locating new enterprise in the city, a challenge that likely will not go away, and
one that the ubiquitous connectivity of the smartphone application for workforce
education could not significantly transform. If ‘smart city’ in Philadelphia is
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considered through the industries targeted as ‘smart’, this urban intelligence is
unevenly distributed throughout the city, not overlaying very significantly with the
established city. The potential workers Digital On-Ramps’ smartphone application
could train would still have to find a way to cross the city everyday to get to work.
After the ‘smart city’ promotional hype died down, after the rhetoric of
solving unemployment for 600,000 marginalized city residents faded (Nutter
2012), the success of the ‘smart city’ discussion can be measured in economic
promotion and collaboration between city offices and numerous nongovernmental organizations, but decidedly not in jobs created. Long after Mayor
Nutter declared Digital On-Ramps a successful project, the smartphone
application and online portal remained works in progress. Digital On-Ramps did
not represent a successful, functional initiative on the timeframe allotted during
the planning process, nor was it the only example of fostering generative change
through digital means in Philadelphia.
The Keyspots public computing centers and the Freedom Rings
Partnership’s work at reducing the digital divide and providing easily-accessible
public computing centers throughout the city, including many specifically in the
marginalized, de-industrialized neighborhoods. These civic efforts could have
been the ‘smart city’ project Philadelphia promoted, but for it was never publicly
discussed as part of the ‘smart city’ assemblage (Director of Civic Technology,
City of Philadelphia 2012). These projects were successful in generating new
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civic relationships throughout the city, providing access to city services and
targeted outreach to many non-governmental service providers (Drexel University
Program Manager and Drexel University Senior Web Architect 2013), but through
providing access to high speed Internet and computers, not through a platform
deemed innovative enough to be a flagship ‘smart city’ project. Digital On-Ramps
was a grand vision of the transformative potential of ‘smart city’ thinking; the
“Philadelphia: Smart City, Smart Choice” promotional campaign sought to
showcase the city’s existing resources as globally competitive and, consequently,
‘smart’. The lasting impact of both projects remains to be seen.

8.1.1 Reviewing Chapter 4: Digital infrastructure as the foundation for
smart urbanism
Smart urbanism and ‘smart city’ policy initiatives are built atop a variety of
digital systems with their own material—and ethereal—impacts on cities but also
stretching beyond any one location. This chapter presents the networks of mobile
communication infrastructure as a means of stepping into the urban around
which smart urbanism is built. The chapter then transitions to examine the
specifics of civic, public technologies, which provide Philadelphia’s ‘smart city’ a
foundation. The legacies of earlier and ongoing projects, while only present as
background in the ‘smart city’ Mayor Nutter presented, offer a functional, local
and contextually specific smart urbanism. Understanding these projects, and the
infrastructure that supports them, provides an introduction to the rest of the
dissertation’s material.
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8.1.2 Reviewing Chapter 5: The utility of IBM’s Smarter Cities Challenge for
cities
By engaging with IBM’s discourse around the perceived benefits becoming
a ‘smart city’ would bring to a city, Chapter 5 orients the rest of the dissertation.
My goal with this chapter was to unpack how IBM presented their vision of the
‘smart city’ as urban technologies such as data analytics, how cities adopted this
vision to propose specific projects that this urban intelligence would potentially
solve, and the consequent representation of the city, urban governance, and the
urban condition within this discourse.IBM’s Smarter Cities Challenge provided
cities around the world with an opportunity to use ‘smart city’, socio-technical
policy initiatives to highlight their governance strategies. In the economic
landscape post-2008 recession cities were competing for industries and
residents beyond their immediate, proximate region. Working with IBM to foster
creative, cost-cutting policies was seen as a productive entrepreneurial
governance strategy to reclaim a tax base that was cut by the financial downturn.
There was a dual focus to the ‘smart city’ in the Smarter Cities Challenge: to
generate information technology-driven solutions to urban problems, but also to
generate attention to the participating cities as ‘smart’ places in general. I argue
that the language of the ‘smart city’ policies fostered an implicit assumption of
inclusive, general, and widespread benefit through these efforts.
By developing the case study on Philadelphia, and by tying the ‘smart city’
into longer-standing economic development processes, the ‘smart city’ rhetoric of
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actively generating new socio-technical, socio-spatial impacts to the twenty-first
century urban condition was subsumed into promotional capacities of selling
cities as promising sites of globalized enterprise.

8.1.3 Reviewing Chapter 6: The ’smart city’ as a rhetorical device in
Philadelphia
For Philadelphia’s city government, the utility of the ‘smart city’ script was
rhetorical. The ’smart city’ term acted as a promotional device to describe the
entrepreneurial qualities of the city government, to highlight the city’s competitive
potential and innovative capacities in emerging markets of the global information
economy. This script cast Philadelphia as ‘smart’, without actually building or
implementing new urban technologies in the landscape. During the time period
studied, 2009-2014, stating that the city harbored a high degree of creative
“urban intelligence” was considered a necessary strategy to maintain or gain
recognition for Philadelphia’s economy. This point is especially reflected in Mayor
Nutter’s speech at IBM’s global headquarters (Nutter 2012).
The ‘smart city’ as a policy script for Philadelphia was examined as two
local project. The first, “Philadelphia: Smart City, Smart Choice”, was city
branding activity to showcase the city’s potential for globally-oriented enterprise.
The second use of the ‘smart city’ term was for the Digital On-Ramps workforce
education initiative that sought to employ the mobile Internet as a socio-technical
system, providing workforce training and effecting digital inclusion. The possible
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improvements pervasive digital connectivity could provide to improve issues of
urban marginality was considered through studying Digital On-Ramps as a policy
prescription.
As a civic engagement effort, Digital On-Ramps strove to increase digital
literacy among disenfranchised groups, for economic reasons: to provide a
workforce for the globalized economy. The project highlighted a policy shift away
from addressing the digital divide—a lack of access to computing technologies—
to advancing a digital inclusion agenda of using existing and emerging computing
or mobile communication platforms to enable new social and economic
relationships and skill sets. Just as access to computing technologies and mobile
communication and the mobile Internet did not achieve significant reductions in
poverty and urban marginalization in Philadelphia, digital inclusion projects did
not have a means of, on their own, significantly improving social and economic
polarization. Digital inclusion in the landscape of the ‘smart city’ as ascribed by
Digital On-Ramps and the other involved actors did not foster a significant
amount of local job creation, even as the city highlighted the policy potential of
the project to signal their success in the global economy.
As the ‘smart city’ became part of an entrepreneurial strategy to become or
remain competitive in a globalized economy (Allwinkle and Cruickshank 2011,
Harrison and Donneley 2011), Philadelphia’s residents were not considered as
crucial stakeholders in the discussion, even if some of these residents were
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intended to work in the field. When, in interviews, I pushed the issue of who
would benefit and where would those benefits be located, the groups involved in
determining Digital On-Ramps goals had difficulty answering. This spoke less to
the failure of the project than to the complex limitations of correlating digital
inclusion, workforce education efforts like this one—on its own—to markedly
improve urban poverty and neighborhood decline. During the course of the
research, there was not a group of residents that the interview subjects could
point me to, to engage with. The IBM Smarter Cities Challenge in Philadelphia
worked with the Mayor’s Office and other offices within the City’s government, not
with the residents who might have participated in digital inclusion and civic
engagement work.

8.1.4 Reviewing Chapter 7: The spatial consequences of ‘smart city’
policies in Philadelphia
To examine the Navy Yard as a space of the global information economy in
the city, I revisited Graham and Marvin’s splintering urbanism thesis (2001),
looking at how—with the reduced digital divide compared to the late 1990s—
Philadelphia did or did not become more inclusive and less polarized with regard
to economic opportunity. The challenges and limitations of fostering long-term
economic stability in older neighborhoods—and consequently reversing the
splintering qualities of the city—was tested through the examination of the Navy
Yard and locating that economic zone within the logistical flows in and out of the
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city. For instance, some of the qualities that made the Navy Yard attractive to
industry, such as its proximity to freeways and the airport, hindered the older,
industrial neighborhoods such as North Philadelphia, where the narrow streets
and brownfield building sites designed for outdated manufacturing styles
impeded the re-use of the structures for industries such as advanced
manufacturing.
The emerging economic activities that are targeted as contributing to the
‘smart city’ were to a large extent not found in the same locations as earlier
industry. The new enterprise such as the advanced manufacturing cluster have
not located in the areas of the city that have faced significant decline in economic
opportunities over the last decades; advanced manufacturing did not return to the
areas of the city where older forms of manufacturing flourished. The tax-free
zone model of economic development that the Navy Yard represents was a new,
globally oriented, extra-urban device located in the city but presenting a new and
unprecedented example of how to produce economic growth in ways
disconnected and geographically separated from the rest of the city itself. Future
policy efforts such as Digital On-Ramps must consider these spatial divides when
planning for economic inclusion. Without a distinct means of connecting zones
like the Navy Yard to the marginalized neighborhoods of the city where residents
are in need of employment opportunities, via public transit for instance, attaining
jobs in the ‘smart city’ will still require high levels of personal mobility. This likely
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would not be the case with the individuals targeted by Digital On-Ramps. Twentyfirst century economic growth policies and digitally-driven ‘smart city’ policies do
not exist in a vacuum: they become operationalized in an existing urban
landscape with a high degree of inequality that cannot be changed solely through
a smartphone-based platform for workforce education.

8.2 Methodological considerations: Relational urbanism, policy
assemblages, and the ‘smart city’
The ‘smart city’ is an empty term, a vacant rhetoric able to be filled with
any number of comparable or conflicting definitions: all cities want to be smart. It
remains to a large extent a matter of policy making and technocratic governance
strategies. As such, the rhetoric of the ‘smart city’ matters for how these policies
are enrolled into larger and longer-term strategies of civic engagement and
economic development. The presentation of the benefit of ‘smart city’ initiatives
must be tested against the actions that are implicit or explicit in these policies.
Hence the need for further empirical, in-depth case studies on the subject.
Furthermore, ‘smart city’ policy rhetoric has territorial impacts that must be
followed: policy acts as an actor with spatial consequences and these
consequences need to be compared against the actual areas and activities that
garner the benefit of the policy work.
This dissertation has two primary contributions to the broader literature.
Methodologically, the dissertation operationalizes ANT within a relational
urbanism approach to utilize the different but complementary strengths of both
approaches. This networked methodology is needed to address how ‘smart city’
policies are mobilized, but exist within and are shaped by broader socio265

economic and political forces. This situation highlights the need to closely and
critically interrogate the relationship between the rhetoric of the ‘smart city’ and
the material consequences of these policies, especially their spatial unevenness
in actually-existing cities.
Researching ‘smart city’ initiatives and systems necessitated working with
a new vocabulary of what the architectural scholar Keller Easterling terms the
active form of cities, to include the action, movement, and flow of people, goods,
and information as well as the built or object form of the urban fabric itself
(Easterling 2011; Easterling 2012a). As Easterling writes, “It is relatively
meaningless to attempt to represent a process like the Internet, but very
meaningful to author active forms that ride that network” (2011, 157).’ Smart city’
initiatives became one of the active forms working in cities. Easterling’s work
provides a spatial grammar to consider the digital efforts to address the latent
inequalities present in a city such as Philadelphia, inequalities inherent in
networked urbanism (Graham and Marvin 2001). Thus, I organized the literature
around Easterling’s concepts of “technology, script, and disposition” (Easterling
2012b). A critical interrogation of the ‘smart city’ as a digital impact to the urban
condition, which may affect tangible, material change to the urban form itself,
necessitated using this new spatial vocabulary to conceptualize the research
itself.
The policy assemblage, relational-territorial analysis that McCann and Ward
(2010; 2011; 2012) put forward was a very useful means of tying policy and place
together; as an applied, urban-focused ANT approach, it offered a productive lens
through which to critique the ‘smart city’. Charting the fractured characteristics of
a contemporary metropolis under networked urbanism—Philadelphia as
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emblematic—was the conceptual entry point to the research. I aligned networked
urbanism—as a critique of the uneven spatial dynamics of a contemporary
metropolis—to the politics and governance concerns of cities competing in global
economies through policy assemblage, tracing how policies move through the
City of Philadelphia via examining who, what industries, and where the ‘smart
city’ initiatives impacted the city itself as well as the general urban condition. I
used ANT to trace the ‘smart city’ through Philadelphia, considering the sociotechnic underpinnings of what was a socio-economic project in Digital OnRamps. This approach provided a means of addressing how the ‘smart city’ has,
or was intended to, transform the urban condition. Integrating the spatial
consequences of the ‘smart city’ in the Navy Yard (Chapter 6) as a part of a
larger constellation of globally-oriented economic policy making was
accomplished to foreground how scholarship on the ‘smart city’/smart urbanism
could consider the social and traditional infrastructures of networked urbanism as
underpinning policy considerations such as those studied here.
Throughout the research, I utilized Latour’s work on ANT to frame the
discourse analysis of the overall investigation, by following the subject matter
through the city via the interviews and policy analysis (Latour 1996, 18). This
meant that, while I was studying how the ‘smart city’ topic was deployed in
Philadelphia, the topic guided me to Digital On-Ramps, and then the advanced
manufacturing industry, as the initial employment focus of Digital On-Ramps,
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which finally led to examining the Navy Yard. The Navy Yard offered a means of
‘testing’ the splintering urbanism thesis (Graham and Marvin 2001) within urban,
socio-technological advances that the ‘smart city’ paradigm and ubiquitous
computing systems such as smartphones brought to the city itself. I found that
the overall urban condition of fractured economic districts, de-industrialized inner
city neighborhoods physically separated from the globalized economy, and
marginalized residents in need of jobs in the selfsame globalized economy were,
while at the core of the discourse of the ‘smart city’, not very well integrated into
the emerging landscape of the ‘smart’, networked city.

8.3 Future directions
In recent years a number of scholars have called for more studies of
comparative urbanism, of examining similar situations across the global northsouth divide, or wealthier and poorer cities with different histories and
relationships with globalization (MacFarlane 2010; Nijman 2007; Robinson 2011).
A comparative approach certainly has significant benefit to understanding how
policies are implemented similarly or differently in a variety of locations; this sort
of approach would benefit studies of the ‘smart city’. Especially with a topic like
the ‘smart city’, which has a global visibility and applicability, comparative
research would make sense. Primary limitations of the research were location
choice and the timeframe under which the research was completed. While
Flyvbjerg makes a strong argument for case studies in general and even single268

site case studies (2006), investigating the conditions of the ‘smart city’ could be
expanded on by an international, comparative perspective on the topic, looking at
other areas and even the work of other members of the “urban intelligence
industrial complex” (Hill 2013) such as Cisco or Siemens. This sort of
crosscutting, comparative perspective will certainly provide a fruitful addition to
urban scholarship on the topic in the next few years. In framing the research
process I strive to make clear that, in Philadelphia, considerations of the ‘smart
city’, while important, never trickled into popular discussion, even among city
government officials for instance. At the same time, the limitations of conducting
fieldwork, interviews, and the like across multiple sites with regards to the time
taken to accomplish appropriately detailed research, as well as the financial
difficulties of funding the research out-of-pocket, were concerns all along with
regard to finishing the work in a timely fashion. A comparative study of ‘smart city’
policies in the US would not have been able to go into the depth that this current,
Philadelphia-focused case study was able to accomplish.
In addition to Philadelphia, Boulder, Colorado, and Providence, Rhode
Island were among the U.S. cities chosen to be a recipient of IBM’s Smarter
Cities Challenge in 2011, the initial round of consultation (IBM 2012). Through the
implementation of data-driven governance to streamline city services, IBM sought
ways to increase the efficiencies of various urban systems. Boulder, Philadelphia,
and Providence represent implementations of ‘smart city’ projects for different
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needs: electrical grid efficiency to reach ecological sustainability goals in Boulder
(IBM 2011a), and urban redevelopment of a central district into an information
economy hub in Providence to draw new industries to the city (IBM 2011c). The
projects that IBM Smarter Cities Challenge focused on provide an entry point into
different uses of the ‘smart city’ topic in a comparative fashion. Applying a
comparative lens to the Smarter Cities Challenge would offer a productive lens
into how and where ‘smart city’ policy making has impacted cities and urban
governance.
Even when, as in the case of Digital On-Ramps, the policy process was
intended to foster community development, the Digital On-Ramps organizers
acted at one remove from the communities themselves, working with partner
organizations that in turn directly engaged with Philadelphians. Research on the
digital divide and digital inclusion as factors of community development and
social change in Philadelphia has been done (Berger et al. 2011; Gilbert and
Masucci 2011) and remains a needed topic of study. This dissertation examined
perception of benefit of new technologies and economic growth agendas, and the
role of expert knowledge in perpetuating these agendas. Future research on and
in the ‘smart city’ in Philadelphia will consider, through interviews, participant
observation, and ethnographic work, the lived experience of the individuals who
might use Digital On-Ramps to train for and find employment in the globalized
economy, as well investigating the everyday experiences of the governmental
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and non-governmental organizations that work with Philadelphians to improve
general literacy, workforce literacy, and economic opportunity among
marginalized residents.

8.4 Concluding thoughts on the lasting impacts of the ‘smart city’ in
Philadelphia
The tensions between lessening inequalities and promoting economic
growth are latent in the ‘smart city’ rhetoric. Rather than adding another definition
to what the smart city is or might become, this research focused on how the
‘smart city’ discussion—about solving urban problems through technological
adaptations—acted as a rhetorical device that did not improve the urban
condition throughout a city, but instead offered a new means of pursing
globalized economic ambitions. The story then was not about the ‘smart city’, per
se: it was about the mobilizing of policies to ostensibly address urban inequality,
while actually driving an economic growth agenda that perpetuated the
splintering characteristics of networked urbanism. These tensions are manifest in
the difference between the rhetoric of transformative change found in the ‘smart
city’ policies and the material outcomes of promoting globalized enterprise.
It is necessary to examine the ‘smart city’ for its economic development
applications instead of the more common approach to solely consider the ‘smart
city’ through the technological objects that are enrolled in creating this urban
intelligence. This approach tends to be concerned with issues like privacy (for
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instance Greenfield 2013, Section 11; Kitchin 2014, 11) but often leave aside
concerns about broader structural processes.
There has been no major public use of the ‘smart city’ term from
Philadelphia’s city government since Mayor Nutter spoke at IBM’s Smarter Cities
Summit in 2012 (Nutter 2012). As of writing in summer 2014, Digital On-Ramps is
still existent and working to launch later 2014 (Digital On-Ramps Data Specialist
Philadelphia Academies, Inc. 2014). The generative potential of the ‘smart city’ to
drive digital changes to the urban condition may still exist in the city, but the sorts
of digital inclusion initiatives that remain ongoing, such as the Keyspots public
computing centers (Director of Civic Technology, City of Philadelphia, 2012), are
not described as a ‘smart city’ project by the involved groups. Throughout the
period of time studied, there was a disconnect between the promotional,
marketing hype of the ‘smart city’ as IBM presented it, as well as how the
Mayor’s Office’s used the terminology, and the city planners and policy makers
involved in operationalizing digital inclusion projects. The term was not taken up
by the Office of Innovation and Technology’s planners that were interviewed,
even though their work, day-to-day, was to foster generalized ‘smart city’/smart
urbanism efforts, even if those efforts were not labeled ’smart’ by the city. This
speaks to the lack of a lasting relevance of the term, at least in Philadelphia. The
‘smart city’ rhetoric fell out of use almost as fast as it was adopted, and only
applied to the Smarter Cities Challenge. Even as algorithmic governance and
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data-driven policies proliferate globally (Kitchin 2014a; Townsend 2013), it
remains unclear whether the terminology of the ‘smart city’ will stick to these
policy efforts. Tracing out the socio-economic impacts and spatial consequences
of ‘smart city’ initiatives, regardless of how they are described or named, remains
crucial: the promise of digital inclusion may not match the reality of urban
change, as was the case in Philadelphia.
The analysis presented in this dissertation contributes to the issue of
rhetoric and the tensions between the various applications of the ‘smart city’ as a
policy concern. The findings debunk the narrative of Philadelphia as an actuallyexisting ‘smart city’, highlighting the fact that the levels of socio-economic
inequality within the city have not been actively addressed despite this objective
being the primary goal of the IBM Smarter Cities Challenge consultation. The
potential for transformative change within Philadelphia’s ‘smart city’ discussion
were diluted by the everyday reality of marginalized neighborhoods, a lack of
economic opportunity within the city’s globally-focused economic growth agenda,
and the emerging zones of globalized enterprise such as the Navy Yard, which,
even if successful in terms of selling Philadelphia as a promising location for
twenty-first century business, is spatially removed from the residents in need of
jobs, in need of inclusion in this economy and the city as a whole. To study smart
urbanism in general, and ‘smart city’ policymaking specifically, the underlying
technocratic ideology must be critiqued. This ideology masks the imperatives of

273

improving on urban inequalities behind a façade of technological solutions
without clearly defined, actionable end points.
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