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Introduction

IN LATE AUGUST 2011, Hurricane Irene struck the east coast of the
United States, battering the country from North Carolina’s Outer Banks
to Vermont. Along with much of the rest of Massachusetts, Boston was
lashed with winds and rain. I am interested in what happened next.

In the 48 hours after the storm, the city of Boston’s Parks and Recreation
Department received 1,045 reports of “tree emergencies,” about the same
amount it would typically receive in an entire year. Each of these reports
was processed by the city’s 311 system—a telephone hotline and associated
web applications that offer direct access to nonemergency city services—
creating a digital record of the damage that Irene wrought on Boston and
its infrastructure, including fallen limbs, branches, and even whole trees.
There were also reports of downed streetlights and signs, and requests for
highway maintenance. If we map the reports, we see that they came from
across the city, though they were more common in some places than in
others (see Figure 1.1 and video at http://vimeo.com/41535798).! Neighbor-
hoodsalong Boston’s eastern coast, such as South Boston and Dorchester,
were exposed to strong winds coming off the water and saw a particularly
high density of downed trees. We also see a concentration in the city’s
more suburban southwest corner, a neighborhood called West Roxbury,
where the storm took a toll on its tree-lined streets.

Reports made through Boston’s smartphone application, Citizens
Connect, permitted residents to describe their concerns in detail, offering
a richness that numbers alone cannot.? One resident in West Roxbury

1
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FIGURE 1.1 Density of tree emergencies reported via Boston’s 311 system in
the 48 hours following Hurricane Irene.

complained of an “ELECTRIC POLE SLANTING Due to hurricane
IRENE. This may cause major power outage in area if not attended too!”
In neighboring Hyde Park, a “Bottom wire is sparking. Needs atten-
tion immediately could bring down power or start a pole fire.” There was
also a “tree branch blocking avondale street” and a “possible live wire
hanging from pole on Codman Park,” both in Dorchester. And my favorite,
if only for its distinctiveness: the “huge sink hole in front of vacant
church formed” on St. George Street in the South End.

More than just chronicling the impacts of Hurricane Irene, these
reports tell an important story about the care Bostonians exhibited for
their city in the wake of the storm. Each report contains an instance of
custodianship, in which someone sought to counter the degradation of a
space. She or he not only observed a damaged tree or downed power line
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but then took action to fix it. We repeatedly see this spirit of caretaking
in the comments, as people fretted about a “tree down blocking Ocean
street—impassable to emergency vehicles” or about a “tree fallen on car
blocking side walk, two handicap persons could not pass!” There was even
a case in which we see custodianship occurring twice, first when “Neigh-
bors moved [a fallen tree] to sidewalk” and again when the individual
reported that “it needs to be picked up.”

What is more, the database reveals how people vary in their custodi-
anship through user accounts. Whereas most reports regarded issues
near the reporter’s home, a handful of individuals reported issues more
widely; one person apparently made an activity of it, calling in 24 sepa-
rate tree emergencies, which spanned the southern half of the city! Simi-
larly, expressions of custodianship varied from place to place. For ex-
ample, a tree down in the Upham’s Corner section of Dorchester was
reported by 10 different people in two days. In sum, whether they did
so locally or across the area, once or many times, the residents and
communities of Boston were able to channel their custodianship through
the 311 system. This in turn equipped city services employees with a
precise map of the damage created by Irene, guiding their efforts to restore
order.

Hurricane Irene is just one instance of how 311 systems, which are
steadily growing in popularity in American cities, enlist constituents in
the maintenance of public spaces and infrastructure, or what I call the
urban commons. At its heart, the 311 system constructs a collaborative
relationship between city residents and government operations. Residents
act as the “eyes and ears of the city,” reporting problems that they observe
in their daily movements. City services departments then deploy the
specialized equipment and personnel required to fix them. Though
cleaning up after Hurricane Irene is a dramatic example of this team-
work, it is visible on any given day, as resident reports instigate the
filling of potholes, replacement of streetlight outages, and removal of
graffiti. In many cities, from Boston, to New York City, to Chattanooga,
it has become the “new normal” for the upkeep of public infrastructure.

The 311 system has been lauded in recent years as a symbol of how tech-
nology can benefit municipal governance. Technology’s promise is typi-
cally cast as a smarter, more efficient government that better embodies
the democratic ideals of responsiveness and accessibility.> This book
takes a different tack, focusing on the novel insights we gain from the
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data generated by 311 systems, as well as the research-policy collabora-
tions that these analyses can support. Importantly, the 311 data can ad-
vance knowledge in ways that are both theoretical, or “scholarly,” and
practical, or “applied.” Toward the first, by documenting the custodi-
anship of the city, these data offer insights into the fundamental chal-
lenge of the commons that confronts communities worldwide. While the
maintenance of shared spaces concerns everyone, it is technically the re-
sponsibility of no one. Most research to date in this area has focused on
how institutions can help to manage the commons, but far less is known
about how, when, and why people contribute to this process. The 311 data-
base captures such actions in intricate detail, opening the door to a va-
riety of understudied questions: How do people approach this shared
task? How often do they contribute to it, and what are their motivations
for doing so? When do the combined efforts of a community succeed or
falter in staving off degradation? We might extend these discoveries to
the social and behavioral dynamics that underlie the functioning of
urban neighborhoods and to other types of commons more generally.
Turning to the practical, because 311 is an active government pro-
gram, the data it generates provide a natural tool for evaluating how it
works. This holds immediate implications for the hundreds of munici-
palities that have 311 systems, but it can also provide insights on broader
themes in public policy and administration. Such systems are represen-
tative of a governance strategy known as coproduction, in which constit-
uents are actively involved in the execution and enforcement of policy.*
Coproduction programs, like parent-teacher organizations or commu-
nity policing, create a collaborative relationship between government
and the public. Analyses that reveal the nature of 311 participation also
teach us what makes these other programs successful. Importantly, this
applied question is linked to the theoretical one. The relationship between
constituent and government facilitated by 311 depends on people’s cus-
todianship for the urban commons; any theoretical advances on the
latter will help us to better understand the operation of the former.
Through these themes, I, too, argue that 311 is emblematic of a novel
trend afoot in cities, though one that encompasses and goes beyond the
adoption of technology by local governments. Recent years have seen the
emergence of the field of urban informatics, or the use of modern digital
(ie., “big”) data and technologies to better understand and serve the city.
The field is an intellectual melting pot, bringing together academics of
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many stripes—from sociology, to computer science, to biology—with
innovative policymakers and practitioners, private corporations, and
informal communities of “hackers” and app developers. This has created
a distinctive opportunity for advances in the academic, public, and private
sectors alike, but more importantly, it has fueled the creation of new models
of collaboration across them. To be sure, 311 is one of many examples of
urban informatics, but it exemplifies the field. On the one hand, itis a tech-
nological innovation that has sought to improve the effectiveness and
responsiveness of city services. On the other hand, it generates a novel
database that offers a deeper understanding of both the day-to-day
patterns and the long-term trends of the city and its neighborhoods. The
subsequent insights can then inspire further policy innovation.

This book presents an extended study of how the residents of Boston,
Massachusetts, have utilized 311. In doing so, one of my primary goals is
to introduce the field of urban informatics and its potential. My approach
is threefold. First, the book offers an empirical illustration of the type of
work that might occur within urban informatics. It does this by leveraging
the “big data” of hundreds of thousands of 311 reports, combining them
when necessary with more traditional “small data,” to deepen our un-
derstanding of (1) the behavioral dynamics that constitute the collective
maintenance of the commons and (2) the internal workings of copro-
duction programs. At the second level, the studies were conducted under
the auspices of the Boston Area Research Initiative (BARI), an institu-
tion that I codirect and whose mission is to coordinate efforts across
universities and the public and private sectors in order to advance urban
science and policy in the digital age. The BARI community represents a
different type of commons, the unique ecosystem of data sharing and
widespread collaboration that characterizes the practice of urban infor-
matics within a region, and the empirical studies herein embody this
collaborative spirit, articulating a cycle of learning and innovation. The
result is a demonstration of how researchers and policymakers can work
together to simultaneously advance scholarship and inform pressing soci-
etal issues and questions.

Embedded in these first two levels is an overarching narrative about
the field of urban informatics itself. This is the third and highest level of
the book. We see in the empirical studies how urban informatics research
might contribute to science and policy, and in BARI we see a model for
the institutional forms that can initiate and sustain such work. From
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these it is possible to articulate the opportunities and challenges that face
the field, including broader societal trends such as the introduction
of “civic technology” and the emergence of digital divides between “data-
haves” and “data-have-nots.” Because a main goal of this book is to in-
troduce urban informatics and its promise, I have written it for a diverse
audience, including both my fellow urban scientists and our counter-
parts in the public and private sectors. I have striven to make the book as
accessible as possible. Thus, I provide guideposts throughout, alerting
readers to sections that present the in-depth statistical analyses necessary
to substantiate a given claim, and follow them with nontechnical summa-
ries. The remainder of this chapter sets up the context and inspiration for
the work that follows, and the contributions it promises to make.

Urban Informatics: Discovery and Innovation
in the Digital City

Challenges and Opportunities in the Modern Urban Context

Recent years have seen a digital revolution that is transforming society.
At its root has been the rapid proliferation of computer technology, and
where there are computers, there are data. The icons of this so-called
revolution have been things like cell phones, online shopping, and social
media, but digitization is ubiquitous, providing us with a wealth of new
tools and information across domains. Cities have played a special role
in this trend. Leading technology corporations locate their headquarters
in major cities, and city governments are most likely to have the budget,
expertise, and perceived need for cutting-edge systems. At the individual
level, urbanites tend to own and use smartphones at a higher rate than
the rest of the population.® Consequently, cities have both a greater
concentration of technology and data than other regions and a unique
level of human capital for utilizing both. Concurrently, there is a pressing
demand for innovations that can advance our understanding of the city.
Cities are now home to more than half of the world’s population,® a
proportion that the United Nations anticipates will grow to two-thirds
by 2050. Possibly more striking is the rate of growth hidden in these
numbers: there is currently a net increase of about 5,000,000 urbanites
every month. That is to say, the annual growth in the world’s urban
population is approximately equal to the populations of New York City,
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Shanghai, Delhi, and Tokyo combined. This rapid urbanization emphasizes
the need for breakthroughs that make cities more manageable, efficient,
and sustainable.

The field of urban informatics has arisen in response to this context,
with leaders across sectors leveraging modern technology and data to at-
tack the challenges posed by the city. Policymakers have utilized these
new resources to improve city services and increase civic engagement. Pri-
vate companies have turned them into products that purport to increase
the efficiency of urban life. Informal “hack” communities are building
apps and writing blogs based on these data and tools, sometimes giving
rise to start-up companies. Scientists are mining the new data for insights
on behavior and society while also proposing and developing new tech-
nologies. Even local news outlets, when not recounting the advances made
in the other sectors, are using the data to fuel their own investigative re-
porting. Altogether, these efforts have embodied the argument that cities
generate our greatest problems but can also be the source of the necessary
solutions.”

Urban Informatics and the Pursuit of Cross-Sector Collaborations

The utilization of digital data and technology in cities has already drawn
considerable attention. The idea of “smart cities,” originally put forward
by computing and technology companies in the private sector, such as
IBM and Cisco, refers to the development of new technologies that improve
the overall efficiency of the city. Stephen Goldsmith and Susan Crawford
have reconfigured this into a model for city management in the twenty-
first century.® “The responsive city,” as they dubbed it in their book of the
same title, uses data to best target services, solve pressing issues, and make
long-term policy decisions. They also emphasize the opportunity to
use technology to improve the engagement between constituents and
their government. My colleague Anthony Townsend, who has also written
a book titled Smart Cities,® recently described “The New Urban Science”
as a loose confederation of interdisciplinary urban research centers,
each pursuing a research agenda based in modern digital technology and
data and fueled by cutting-edge computational techniques.'

I agree with the basic substance of each of these perspectives, but they
miss two fundamental points. First, they unnecessarily segregate the
private, public, and academic sectors. I instead use the term urban
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informatics to encompass the efforts of each, as well as the collaborations
between them, their distinct but overlapping goals, and the products
that result. The term also spans the use of data and technology across
numerous domains, from engineering and the physical sciences, to
transportation, to public health, to delivery of basic city services, to
community organizing. Second, there is a tendency, particularly in the
narrative surrounding smart cities, to highlight the emergence of futur-
istic technologies, such as autonomous vehicles or ubiquitous sensing
of environmental conditions, resource usage, and the like, as defining
examples of the field. However “sexy” these advances may be, they are
largely incipient and are limited to a handful of cities that have the re-
sources to pilot them. I am more interested in the urban informatics
projects that, while often less dramatic, can provide everyday value to
cities of nearly any size. I highlight these underappreciated aspects of
urban informatics—cross-sector collaboration and broadly attainable
advances—because they arise from the ongoing proliferation of data and
in turn are critical in amplifying the field’s overall impact on society.

Constructing Research-Policy Collaborations around Novel Data

Though I have argued that widespread collaboration is fundamental
to urban informatics, one might reasonably ask to what extent these
synergies across disciplines and sectors are real. Most readers are prob-
ably familiar with partnerships that target a single topic, such as those
between criminologists and police departments, education researchers
and public school districts, or policy schools and social and economic
programs, but there are fewer instances of broad-based, cross-disciplinary
efforts to bridge the divide between research and policy. The last time this
happened in a concerted fashion was in the 1960s, when municipal
governments, universities, and foundations organized around the prob-
lems facing urban areas, from the complexity of managing infrastructure
and services for mass society to the social ills of poverty and segregation.
As recounted by Peter Szanton, these relationships eventually collapsed.!!
Now as then, a set of novel challenges created an opportunity and a need
for extensive collaboration on research and policy, but a major difference
in the current context is the newly available wealth of data.

Modern digital data might include resources that are entirely novel,
such as social media posts, as well as others that are just updated versions
of data we have had for decades, such as crime reports. Whether new or
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“old,” however, these data offer us an unprecedented first-row seat to the
pulse of the city—the daily rhythms and annual trends of the places, people,
and institutions that constitute an urban area.'” From this vantage point,
we can ask a range of questions that transcend both disciplines and
sectors: How do the dimensions of the pulse of the city differ across spaces,
from Wall Street, to Main Street, to residential areas? Do they vary with
racial or socioeconomic factors, and do they suggest forms of segrega-
tion? How do they respond to unexpected events, such as snowstorms,
hurricanes, or parades, and when do they return to equilibrium? These
and related questions have both substantive and practical implications,
making them a natural catalyst for research-policy collaborations.

Logistically, access to the pulse of the city overcomes a major hurdle
to cross-sector collaboration. Even when academics and public officials
are interested in similar phenomena, they are often trying to answer
distinct, albeit overlapping, sets of questions. But extensive data resources
can provide a common basis for pursuing these questions conjointly. This
is of course true for disciplines that have traditionally engaged in such
partnerships, such as criminology, education, and public health, but data
availability can also lower the barrier of entry for disciplines with a more
theoretical bent, such as sociology. Even more notable has been the way
that researchers from disciplines that have not typically had an urban
focus, such as computer science, chemistry, and physics, have been at-
tracted by the complexity of the problems and the sophisticated data that
make them newly tractable. In this manner, the data themselves are a
mechanism for convening across sectors, forming the basis of both a new
urban science and a smarter, more responsive government.

Extracting Knowledge from the Pulse of the City

My second concern with existing narratives around urban data and
technology is that they often emphasize the futuristic. Lost sight of are
the less flashy opportunities that are equally valuable and more widely
available. Many cities have little capacity to widely distribute sensors or
to experiment with autonomous vehicles, but access to the pulse of the
city is within reach. The skills required to utilize such data do create some
hurdles, but these methodologies are becoming increasingly common.
Consequently, there are opportunities right now for cities of all sizes to
better understand and serve their communities, and the answers are
lurking within data that already exist.
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Translating modern digital data into products is not automatic, and
it requires a certain amount of creativity. Often exotified for their size,
most “big data” are also distinctive in that they are “naturally occurring.”
This means that, instead of being collected for the specific purpose of
generating knowledge, they are the by-product of some administrative
operation, social media platform, or other business process. This has
important consequences for how they can be incorporated into research.
On the plus side, they often capture events and conditions that were rarely
accessible to analysts. However, because they were never intended for
research, it is not always clear what they are capable of measuring and how
they might inform science, policy, or practice. This has given a number of
academics pause, particularly in the social sciences,'® and raises some
technical challenges surrounding measurement and validation that I will
attend to in Chapter 2. Putting these concerns aside for the moment, the
broader point is that it falls to the researchers and policymakers working
with these data to imagine and realize how they might be valuable.

Take the example of 311 systems and the hundreds of thousands of
requests for nonemergency government services they receive. This book
focuses on the window these data provide into custodianship and how
urbanites maintain the urban commons, but there are many other ways
to use them. I will also touch on collaborations with colleagues in which we
have used 311 reports to track patterns of physical disorder and deterio-
ration (i.e., “broken windows”) across the city and to evaluate the impacts
of technology on civic behavior. Moving beyond the work described in this
book, officials in Buffalo, New York, have used their 311 data to better
target long-term public works projects.!* In New York City, one research
team used 311 reports to identify pockets of interethnic conflict between
neighbors,'> and another evaluated the effects of stop-and-frisk policing
on relations between government and the community.’® Colleagues of
mine in Boston have explored whether and how the system perpetuates
existing social and economic inequalities’” and identified aspects of the
tool that can encourage or inhibit certain types of reporting.'® There are
also efforts to determine how the usage of the system relates to more tra-
ditional political behaviors, such as voting, something I will discuss at
length in Chapter S as well." This is to say nothing of the dashboards
that use the data to track the performance of basic city services, for
example, by measuring how long on average it takes a department to fill
a pothole or fix a streetlight outage each month.?® Together, these indi-
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vidual examples suggest just how valuable a single data set might be. All
it takes is some ingenuity, imagination, and a touch of data science.

Building a City-wide Research-Policy Agenda: The Example of Boston

Just as the manner in which a given city leverages a particular data set
depends on the interests and concerns of local researchers and policy-
makers, the same dynamic is magnified when we think about the broader
research-policy agenda of a city. To see this in action, let us take a closer
look at the pursuit of urban informatics in Boston. Boston offers a dis-
tinctive locale for urban informatics. It has long been famous for its den-
sity of high-quality academic institutions and consequent leadership in
science and computing. More recently, its public sector has received
considerable attention, including some awards, for its efforts to incor-
porate technology and data into governance.?! There are also many tech-
nology companies that maintain headquarters there, including Google,
Microsoft, and the recent arrival of General Electric. For these reasons, it
is often ranked as one of the top five “smart cities” nationally, if not #1.22
Given this rich context for urban informatics, the Boston Area Research
Initiative (BARI), which I codirect, has sought to catalyze an interdisci-
plinary urban research agenda that capitalizes on digital data and tech-
nology to advance both science and policy. Its focus has been on con-
vening researchers and public officials in the pursuit of collaborations
that address questions with immediate relevance to ongoing questions
and issues in Boston while simultaneously expanding our fundamental
understanding of urban areas more generally. It also works closely with
local educational programs to train the next generation of scholars,
policymakers, and practitioners who will further advance the field and its
applications.

The work accomplished through BARI’s programs has been explic-
itly interdisciplinary, spanning the academic spectrum, from the mea-
surement of the heat island effect to analyses of census data from the
nineteenth century. Additionally, BARI has been distinctive in its effort
to apply modern digital data and technology to long-standing ques-
tions in the traditional urban disciplines, such as sociology, criminology,
and planning. This has aligned closely with the emphasis that the ad-
ministrations of Mayor Martin J. Walsh and his predecessor, Mayor
Thomas M. Menino, have placed on relations between government and
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community and on the development of innovations that facilitate civic
engagement.

The 311 project arose from this merger of digital governance and
computational approaches with an interest in civic behavior in neigh-
borhoods. In 2011, the city of Boston’s Mayor’s Office of New Urban
Mechanics (MONUM) received much attention for the success of its 311
system, including the introduction of a smartphone app called Citizens
Connect, which offered new channels for requesting government services.
It had also just begun to recognize how the data of the system might
act as “the eyes and ears” of the city, describing conditions in real time.
At about the same time, BARI was founded at the Radcliffe Institute
for Advanced Study at Harvard University, in close consultation with
MONUM and other city partners. In this context, the 311 system presented
itself as an ideal project for demonstrating the potential of collaborations
on research and policy; it could offer a new window into the maintenance
of urban neighborhoods while also providing guidance for the innovative
program seeking to facilitate this maintenance.

311: A Window into the Urban Commons

As already noted, the novel data resources fueling urban informatics
were not collected for research purposes, and therefore many scientists
view their potential for scholarly analysis with some skepticism. With the
proper methodological and theoretical rigor, however, they might pro-
vide us with an array of insights on the city, ranging from the practical to
the profound. This raises the question: Which aspects of behavior or so-
ciety will a given data set or program help us to better understand? To
answer this question for the case at hand, it would first be useful to give
a brief overview of the contents of 311 data.

Boston’s 311 system receives about 175,000 requests for service per year.
These requests might be for any government service, from a special garbage
pickup for discarded furniture, to fixing a pothole, to wanting to know
the mayor’s birthday (yes, such requests are on record). About half of these
requests refer to issues in the public domain, such as streetlight outages,
broken sidewalks, and graffiti, reflecting a collaborative arrangement
between government services and residents in the maintenance of public
spaces and infrastructure. Additionally, Boston is among a subset of cities
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in which 311 users can create personal accounts that track their cases and
have status updates sent to them. In a given year, reports are made through
about 50,000 such accounts, from which an analyst can measure and
compare the reporting patterns of individual urbanites, including where,
when, and how often each makes such reports.

By enabling the analysis of patterns of custodianship at the individual
level, the 311 data offer a distinctive opportunity to closely examine the
behavioral dynamics underlying the maintenance of public spaces and
infrastructure. What motivates individuals to act as custodians? How
many individuals actually do so, and how do they differ in their contri-
butions? How does this activity determine a community’s overall effi-
cacy in maintaining the space? These and related questions offer novel
insights on two main themes, one theoretical, the other practical. The
former is the classical question of the commons and how groups maintain
shared resources and spaces. The latter regards the operation of coproduc-
tion programs, which incorporate members of the public into the plan-
ning and delivery of government services. Of particular interest, in recent
years we have seen the proliferation of “civic technologies,” or civic tech,
that use internet resources to facilitate interaction between governments
and the public, highlighting the need to better understand why people
choose to participate in such programs.

There are important parallels in the current state of knowledge on the
commons and coproduction. Both have paid greater attention to institu-
tional structures and less to the behaviors of the individuals that those
institutions manage and serve. Consequently, they have had to employ
certain assumptions about these behaviors and their motivations. As we
will see, these assumptions are also similar, with work on the commons
treating the participation of individuals in such activities as expres-
sions of “cooperation” and the other referring to it as “civicness.” These
assumptions act as a jumping-off point for the research presented in this
book, and the results that follow offer a more nuanced understanding of
these two important phenomena.

The Behavioral Dynamics of the Commons

The 311 data capture a task that faces all societies: the maintenance and
preservation of shared spaces and resources. Herders have communal
pastures, hunter-gatherers have tightly clustered settlements, and modern
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suburbanites have subdivisions, to name just a few examples, and each is
vulnerable to what Garrett Hardin famously referred to as “The Tragedy of
the Commons.”?* He argued that despite the community’s dependence on
the long-term success of the commons, each individual is incentivized to
shirk the duties necessary for its upkeep. Consequently, the commons is
undermined by free riders, leading to its eventual collapse. Hardin called
on scientists to discover and explain when and how groups can avoid this
tragedy and successfully manage and maintain a set of shared spaces and
resources. The 311 data set, with its detailed description of individual-level
actions, offers a novel opportunity to examine the behavioral dynamics
by which such maintenance occurs, advancing our general understanding
of the commons. In addition to these broader insights, it can help answer
allied questions about the operation of urban communities.

The urban commons is noteworthy because the high population density
of the city means that residences and businesses are nestled within a con-
tinuous commons that affects everyone who lives, works, and plays there.
The streets might be either well paved or can be cracked and may act as
magnets for loose litter. Sidewalks are shared by all pedestrians and are home
to garbage cans, mailboxes, newspaper stands, and trees or flower boxes
that promise to organize and decorate but also require attention. There are
parks, playgrounds, and other green spaces where members of the com-
munity might take their children, play a pickup game, or go for a stroll.

Urban scientists have long studied the maintenance of these various
elements (or lack thereof) in terms of physical “disorder,” or evidence of
neglect or deterioration of spaces. Such work has treated disorder as
symptomatic of more serious underlying problems in a community,
including crime and poor social connections among neighbors.?* One
extension of this work that has entered popular discourse is “broken win-
dows” theory, which argues that disorder leads to crime.”> A closely
related area of research that has also been highly influential among
researchers and policymakers alike has focused on a neighborhood’s
collective efficacy, or its ability to accomplish shared goals.?® This litera-
ture has focused largely on how a community establishes and enforces
social norms, a capacity that can limit violations of all sorts, from violent
crime to more basic infractions such as the denigration of public spaces.
Following each of these lines of work, the maintenance of the urban
commons is a valuable test case for a more general understanding of a
community’s inner workings.
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A city’s 311 database allows us to observe directly how the members of
a community contribute to the maintenance of the urban commons. Not
only does it track discrete actions, but also user accounts capture the
habits of individuals, revealing the behavioral dynamics that underlie this
maintenance. These dynamics are little understood, not only for the urban
commons but also for commons more generally, because much of the
work in this space has centered on the institutional arrangements that
can motivate or coerce individuals to act in the interests of the broader
public. Early research in this area emphasized privatization and regulation,
but work in recent years has been driven by Nobel laureate Elinor Ostrom
and her colleagues’ assertion that local groups develop institutions that
are uniquely tailored to the parameters of the local context without the
need for formal intervention.?” In the case of the urban commons, we
might consider collective efficacy one of these local informal “institutions.”

In the absence of knowledge about the individuals that commons
institutions must manage and rely on, most commons research operates
off of a relatively simple behavioral model that divides a population into
two types of actors: “cooperators,” who contribute to the public good, and
“free riders,” who do not. The long-term success of the commons is then
a function of the ratio of cooperators to free riders. This sort of model is
useful for making a complex problem more tractable, and in that regard it
has been effective in facilitating a rich body of literature on commons insti-
tutions. Nonetheless, it would seem that the actual behavioral dynamics
of commons maintenance entail considerably more nuance. In parallel,
research in urban neighborhoods has revealed much about the variables
that predict a community’s level of collective efficacy—things such as
affluence, higher rates of home ownership, and social ties within the
community?®—but far less about how it emerges from the actions and
interactions of individual community members.

How and Why People Maintain the Commons

In this book, I will use the 311 database to advance our understanding
of the contributions that individuals make to the commons through two
interlocking themes: the motivations for custodianship and how custo-
dians combine in the comprehensive maintenance of the commons. For
each, I probe a set of assumptions that have been baked into institution-
level studies. Taking the question of motivation first, there is reason to
believe that custodianship cannot be reduced to a generalized concept
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of cooperation. Social and environmental psychologists have actually
found that actions that prevent and eliminate disorder are rooted in our
evolved capacity for territoriality; that is, to claim ownership and respon-
sibility for a place or object.?” Though the term territoriality is most often
associated with work by biologists on how animals claim and defend

30 researchers have noted that humans exhibit “territorial” behaviors

spaces,
that go beyond defense or exclusion by also encompassing caretaking and
personalization.? In urban neighborhoods, for example, one might ob-
serve various manifestations of territoriality, including fences, “No Tres-
passing” signs, holiday decorations, and the basic fulfillment of household
maintenance.’? Based on this logic, I put forward the territorial thesis of
public maintenance, positing that the commons depends on our innate
capacity to adopt and care for spaces, a premise that can be tested directly
by using the 311 database.

Second, a major concern is how the actions of individual community
members determine the overall condition of the commons. Traditional
models calculate the condition of the commons as a function of the
proportion of “cooperators” in a population. Classifying individuals in
such a simple manner, however, ignores the possibility that there might
be multiple ways to participate in maintenance. The urban commons, for
instance, presents a variety of different tasks. Its topography is a patchwork
of residential, industrial, commercial, and institutional spaces, each of
which individuals might approach differently. In addition, 311 recognizes
dozens of case types, from graffiti, to broken sidewalks, to pest infestations,
and an individual might feel a special motivation to report some types
of issues over others. This raises the possibility of a division of labor, in
which there are multiple types of actors, each prioritizing certain tasks.
In turn, their combined efforts are necessary for the overarching job of
maintaining the commons. As we leverage the 311 database to analyze this
premise in the urban commons, the result will be a model for considering
the diversity of tasks and actors in other societies, as well as for the
emergence of collective efficacy in the pursuit of a shared task.

The Coproduction of Government Services

The 311 system sits at the intersection of two lines of thought sur-
rounding the administration of public services. The first, and more re-
cent, is civic technologies (or civic tech), which use modern information
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and communication systems to bring government and its operations
closer to the public. The second is the philosophy of coproduction, which
seeks to incorporate the public into the governance process. Coinciden-
tally (or not), coproduction was also originally championed by Elinor
Ostrom and her colleagues in the 1970s.>* Ostrom herself perhaps best
described coproduction as “one way that synergy between what a govern-
ment does and what citizens do can occur.”®* In other words, coproduc-
tion programs create a collaboration between government services and
the public. Though 311 is probably the most prominent coproduction
program that is powered by civic tech, it is joined by a number of other
examples, including online public deliberation and participatory bud-
geting. As such, it gives us an opportunity to examine the operation of
coproduction programs in general, which in turn will help us to consider
the potential and limitations for civic tech in this space.

As with any collaboration, the success of a coproduction program
requires that all parties fulfill their stated role. Thus, a critical question
for such efforts is the extent to which members of the public actually
participate. Analogous to existing research on the commons, most work
on this question has focused on how institutions can design or manage
programs to better elicit participation, for example by providing resources
that are more accessible or of higher quality.>® Much less is known,
however, about the motivations that underlie such participation. Also
similar to commons research, it is assumed that participation in a co-
production program is motivated by attention to the well-being of
others or to the greater good. In place of “cooperation,” however, pro-
ponents of coproduction treat such participation as an overtly civic or
political action. It follows that such behavior is motivated by a civic disposi-
tion that is manifested in a broader pattern of political participation, in-
cluding acts such as voting, contacting elected officials, and donating to
campaigns. This perspective has given rise to a popular metaphor that
casts coproduction programs as a “bridge to citizenship,” by which par-
ticipation will entrain and encourage involvement in civic life.3® Bor-
rowing from this framing and its understanding of how members of the
public engage with coproduction programs, we might refer to it as the
public-as-citizen model.

The public-as-citizen model takes a rather narrow view of human
psychology. We are endowed with an array of motivations that includes
but extends far beyond a capacity for civicness. Borrowing from the
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psychological concept of modularity, each of these motivations is oriented
toward particular goals or tasks, meaning they are responsive to relevant
cues and contexts, and manifest themselves in specific types of behav-
iors.”” It would seem reasonable that a given coproduction program might
appeal to any one of our motivations, provided its activities evoked the
appropriate cues or called on its associated behaviors. This perspective
fits well with the modern philosophy of “new public governance,” which
emphasizes collaboration across agencies and sectors.?® These collabo-
rations are not necessarily based on civicness or any organization-level
analog thereof but rather on the facets and capacities that each entity
brings to the table. Building on this, I propose a more expansive perspec-
tive that we might call the public-as-partner model, which takes a compre-
hensive approach to the motivations that lead individuals to partici-
pate in coproduction.

The public-as-partner model asks us to reconceptualize how copro-
duction programs operate. Instead of acting as a “bridge to citizenship,” it
appears more likely that they are levers that speak to specific motivations
and translate them into enhanced public services. In turn, this raises two
empirical questions. First, it is possible that each program might rely on
its own particular set of motivations, depending on the nature of partici-
pation it requires. This would call for a program-by-program approach
for implementation, evaluation, and promotion. Second, it invites a reex-
amination of the importance of a civic disposition to coproduction and
whether this varies across types of programs. Returning to 311, we see
that the coproduction literature and the commons literature have con-
verged on the same question: What would motivate a constituent to
identify an issue in the public domain that needs attention, be it a street-
light outage, pothole, or graffito, and report it to the government? I have
already argued that the answer to this question is “territoriality,” but
most research on 311 to date conducted by social scientists has assumed
that 311 reports are a proxy for other forms of political participation or
civic engagement, such as voting.*® The studies in this book will not only
test the territoriality thesis but will also take the second step of com-
paring it directly with this alternative perspective, assessing and inte-
grating the two under the public-as-partner model.
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Summary

The studies that follow capitalize on the 311 database as a window onto
the behavioral dynamics not only of the commons butalso of coproduction
programs, testing three scholarly theories: first, the territoriality thesis of
public maintenance, which argues that the custodianship of the urban
commons captured in 311 reports is rooted in a human capacity to identify
with and claim spaces; second, a division-of-labor approach both to the
commons and to collective efficacy, which posits that multiple types of
actors contribute to shared tasks in different ways and therefore are each
necessary to their overall realization; and finally, the public-as-partner
model of coproduction, which proposes that the motivations for copro-
duction will be program-specific, going beyond a generalized civic dispo-
sition. These three lines of inquiry illustrate the dual opportunity of urban
informatics. While they provide a deeper understanding of the city and
of human behavior and society more generally, they also offer insights
for the implementation, management, and promotion of 311 systems
and other civic tech. How does a city most effectively advertise 311? How
does a public official interpret differences in adoption across communi-
ties? What are the best ways to support communities that appear to be
lacking in custodianship? Throughout this book, we will see how the em-
pirical analysis of the theoretical models posed here offers a grounding
for addressing these sorts of practical questions.

Overview of the Book

This book treats the 311 project on three distinct but intertwined levels
that combine to tell the story of the emerging field of urban informatics.
At the most basic level, it describes a research-policy agenda centered on
custodianship in the urban commons, probing the reasons why members
of the public contribute to the maintenance of shared spaces, and how
coproduction programs operate. In keeping with urban informatics’ basis
in modern digital data and technology, it has leveraged the database
generated by a technological policy innovation both to deepen our
understanding of the city and to motivate innovative solutions to the
challenges of managing urban areas. Second, as BART’s first and longest-
running project, the study of the 311 system embodies the robustly
collaborative vision for urban science and policy that we argue is necessary
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to realize a comprehensive research-policy agenda. Throughout the book,
we will encounter researchers, policymakers, and practitioners, all of
whom contribute to and gain from the work in their own way. At a third
level, BARI is itself a model for urban informatics, and the collaborations
surrounding the project reveal and engage broader themes facing the field,
including not only how such projects come to fruition but also concerns
about how evenly their benefits are distributed across society.

The book describes this work in four parts, which I summarize here in
order to facilitate the navigation of the book by the range of researchers,
students, and public, private, and nonprofit professionals interested in
urban informatics, the urban commons, and related issues. In doing so,
I alert readers to chapters that are heavier on theory or methodology so
they might focus their attention on the content most relevant to their
interests. In addition, within each chapter, I flag denser material and
provide less technical summaries of each such section.

Part I (Chapters 1 and 2) presents a deeper introduction to the field of
urban informatics and the challenges it faces, as well as its embodiment
in BART’s 311 project. Chapter 1 summarizes the intellectual and societal
underpinnings of the field and how they are manifested in the growing
popularity of 311 systems. Chapter 2 then attends to a fundamental issue
facing urban informatics: How do we leverage novel digital data for re-
search, policy, and practice in such a way that we are confident in our in-
terpretation of the knowledge they offer? In response to this question, I
propose a methodology that leverages 311 reports as the “eyes and ears of
the city” to track physical disorder, or “broken windows,” across neigh-
borhoods. The chapter uses the overarching conceptual challenges posed
by big data to frame the methodology needed to address them.

Part IT (Chapters 3 and 4) builds on the lessons of Part I to pursue the
topic of custodianship in the urban commons. This portion of the book
is the heaviest on behavioral and social theory. Chapter 3 presents the
concept of the commons and then articulates how we might measure
custodianship through 311 reports and test the territoriality thesis. This
last step entails merging the “big data” from the 311 system with the
“small data” provided by a survey of 311 users. Chapter 4 then examines
the intersection between individual-level behaviors and group-level out-
comes, assessing how the combined custodianship of individual resi-
dents determines the overall maintenance of the urban commons. This
chapter introduces and tests the division-of-labor model of the com-
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mons and collective efficacy, identifying multiple types of actors and
examining their distinct contributions to the neighborhood.

Part IIT (Chapters S and 6) transitions from what we can learn theo-
retically about the city to what such insights can gain us through their
application to policy and practice. Building on Part II’s discoveries
around why and how people take care of public spaces, we can provide
guidelines for 311 systems and civic tech more generally. Chapter 5 acts
as the theoretical bridge, contrasting the public-as-citizen and public-as-
partner models of participation in coproduction programs and then
testing them empirically by merging the 311 reports and surveys. Chapter 6
then uses this framework to develop and evaluate three public experiments
in the implementation of 311, with an eye toward the practical value
offered by the discoveries in previous chapters. This includes an exami-
nation of the original Boston 311 experiment and an exemplar of civic
tech, the smartphone application Citizens Connect (now BOS:311), that
enables users to submit pictures and textual descriptions of issues.

PartIV (Chapters 7 and 8) uses 311 and associated programs as a vehicle
for exposing a major challenge facing urban informatics: the emergence
of multiple digital divides in the use and value of digital data and
technology. Chapter 7 takes up the first of these, which lies between the
large, well-funded metropolises at the forefront of the field and the smaller,
less-resourced cities that most Americans call home. A case study of
Commonwealth Connect, a program that subsidizes the creation of 311-
like operations in municipalities throughout the Commonwealth of Mas-
sachusetts, reveals the hurdles that await efforts to transfer technological
innovations across municipalities. Chapter 8 probes a second type of
divide that plagues urban informatics. The focus of the field has been on
collaborations between cities and universities, but the data are generated
by the public, which has little expertise or capacity to use them. This
chapter explores what a city-university-community model might look like,
with an emphasis on how to empower community organizations to
leverage modern digital data. This is made possible by a survey with
representatives from such organizations.

The final chapter of the book forecasts the future of the urban com-
mons, both in terms of the literal one that is managed by 311 and re-
lated programs and the more abstract one that underlies the civic data
ecosystem. In this manner, it is also an opportunity to take stock of the
field itself and how it might evolve in the coming years.
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CHAPTER 1

A Data-Driven Approach
to Urban Science and Policy

IN 1996, BALTIMORE, MARYLAND, introduced the first 311 hotline.! It ar-
rived with little fanfare or anticipation of its future influence. Rather,
the goal was to solve a relatively mundane practical issue. Inner-city
Baltimore was suffering from high levels of crime and blight, and the city
was receiving enough reports for shooting and other serious events that
calls about “nuisances,” such as graffiti, abandoned buildings, and other
issues of deterioration, were themselves seen as a nuisance. The 311 hot-
line was thus born of a need to triage 911 calls that did not qualify as
emergencies.

It was not until a decade later that the advent of digital technology
made apparent an additional advantage of 311: Equipped with the
information from resident reports, operations departments could gen-
erate automated work-order queues that guided the daily deployment of
resources. This enhanced the value of 311 systems for major metro-
polises, but it also raised the possibility that they could make govern-
ment services more effective and efficient for municipalities of any size.
As a result, 311 hotlines and allied programs are now in place in over
400 American municipalities in 40 states and counting, spanning the geo-
graphic and demographic range of the country.? Since then, 311 systems
have become a de facto symbol for the field of urban informatics. They
have inspired blog posts and magazine articles, including the widely dis-
tributed Wired essay “What 100 Million Calls for Service Can Tell Us
about New York City.”® Publications focused on governance have either

25
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trumpeted the benefits of 311 outright or coyly posed questions such as,
“Is the cost of 311 systems worth the price of knowing?” (coming to the
eventual conclusion that, “Yes, they are.”).? They have stimulated research
projects, including our flagship project at the Boston Area Research Ini-
tiative (BARI), which forms the main content of this book and has given
rise to methodological and philosophical approaches that guide much
of our other work.

The 311 systems have proliferated quickly, but, given that there are
plenty of other technological innovations in cities that merit attention,
why have they become so emblematic of urban informatics? I would argue
thatitis because, in addition to their widespread popularity, 311 systems
embody each of five major themes whose convergence characterizes the
field. The first two themes form the bases of the field: (1) the innovative use
of novel data resources and (2) the utilization of crowdsourcing and sensor
technologies that provide a detailed view of patterns and conditions across
the city. Their value has been amplified by (3) widespread data sharing,
or, in its most extreme case, “open data.” This has been a critical mecha-
nism for supporting a civic data ecosystem in which individuals and institu-
tions from a range of disciplines and sectors can pursue and collaborate
on questions of common interest. Finally, these collaborations have been
channeled into two main, and often complementary, products of the field,
which constitute the fourth and fifth themes: (4) technocratic policy in-
novations that improve the efficiency and effectiveness of city services,
and (S) the scientific pursuit of a deeper understanding of the city and its
people, places, and systems. Importantly, this view highlights two lessons
that are often overlooked, especially by “smart cities” narratives. First,
the products of modern data and technology need not be immensely ex-
pensive or flashy to be both informative and useful. Second, cross-sector
collaborations are critical in generating these products.

Part IT of this book presents an overview of the field of urban infor-
matics, using 311 to illustrate how modern digital data can catalyze
cross-sector research that generates both new knowledge and public value.
This first chapter articulates and details the five main themes of the field,
describing how 311 reflects each. In addition, because urban informatics
is a young field and thus still relatively small, it is possible for me to
summarize in this chapter many of the primary research programs that
compose it. I do not provide a stand-alone list of these programs but
instead describe various examples throughout the chapter in order to
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capture the five themes in action while also giving the reader a sense of
the range of models for this work.® I will go into some depth on BARI, dis-
cussing why 311 has acted as the jumping-off point for us. Whereas the
current chapter emphasizes the inspiration and potential of the field,
Chapter 2 will follow with a more critical assessment of how one properly
conducts research with the novel digital data resources that form the bases
of urban informatics, again using 311 to demonstrate both the challenges
and the possibilities.

The Bases of Urban Informatics
New Technology, New Data

At its foundation, urban informatics has emerged from recent advances
in digital data and technology. These resources have generated new in-
formation that I divide into two forms for the purpose of presentation: en-
hanced forms of old information, and novel information produced by new
technologies. In the first, the digitization of many administrative processes
that previously existed only on paper has given rise to numerous data sets
that capture the patterns of the city in intricate detail. This is occurring
across the public, private, and nonprofit sectors, with examples ranging
from credit card purchases, to rides on public transit, to entries to com-
munity centers; the tracking of energy and water usage to yearly vehicle
inspections; the marriage registry, business licenses, building permits,
tax assessments, and restaurant inspections; and, of course, requests
for public services through 311 systems. This list is far from exhaustive,
but it gives a sense of the diverse range of data generated by the individ-
uals and institutions of the city. All told, their digitization makes newly
accessible a wealth of information on the behaviors, movements, social
interactions, commerce and industry, and physical and environmental
conditions of the city.

As digitization increases the potential utility of administrative records,
two other technologies are generating entirely new kinds of information.
The first of these technologies builds off of social media and other internet
sites and applications that gather user-generated content, also known as
Web 2.0. The content shared with these platforms—Yelp! reviews, Picasa
pictures, YouTube videos, exercise and sleep activity from FitBit bracelets,
“tweets” through Twitter—are data that one might organize, map, analyze,
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and interpret. A subset of Web 2.0 applications also supports direct
communication between a client and a service provider, be it private or
public, capturing every transaction as a data record. This capacity has
taken hold in 311 as well. Boston introduced Citizens Connect (now
BOS:311) in 2008 as an early effort to introduce a smartphone app for a
municipal 311 system, leveraging the internet and smartphones as an
additional channel for constituents to request government services. Other
cities have since followed suit.

The second technological advance of note is the proliferation of sensors.
Some examples include GPS trackers for geographic mobility patterns;
accelerometers that detect different types of physical movement; and
sensors that record the density of pollutants in air and water, ambient
temperature, light intensity, precipitation, noise levels, or physical vibra-
tions. Some “sensors” we might not even think of as such. For example,
wi-fi hot spots can be used to estimate pedestrian traffic by counting
the number of devices that engage them. New image-processing programs
translate footage from security cameras into estimates of pedestrian,
bicycle, car, and truck volume through a space. Many cities have also de-
ployed “shot spotters” that detect the sound profile of gunshots. These
are just a few examples, but they serve to illustrate the broad potential of
sensor technologies.

A Composite View of the City

The knowledge derived from modern administrative data, sensor technol-
ogies, and Web 2.0 applications evokes an approach to measurement
that combines many narrow observations to build a comprehensive view
of the world. This is not an entirely novel concept—for example, Sampson,
Raudenbush, and Earls developed a methodology in which they surveyed
thousands of Chicagoans about their neighborhood to create robust
measures of physical and social conditions across the city—but its scale
and generality in urban informatics is distinctive.® In the case of sensor
technologies, a city or research center might deploy a set of units that
track local conditions in real time. Each observes only a small slice of
the world, but their composite provides detailed coverage across space.
For example, the University of Chicago’s Urban Center for Computation
and Data, which I will discuss further in the next section, is deploying a
system of sensors called the Array of Things in Chicago. The sensors
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track localized environmental and atmospheric conditions and activity,
and the overall system is billed as a “fitness tracker for the city.””

In Web 2.0, human users provide the individual pieces of information.
This process is referred to as crowdsourcing, a term that has entered
common parlance through efforts such as Wikipedia, where the many
members of the “crowd” collectively contribute to knowledge. At the in-
tersection of crowdsourcing and sensor technologies is citizen sensing, in
which members of the public are either an active or a passive vehicle for
observing and recording events and conditions. At the most passive, cell
phone records register the location and activity of a user every time the
user engages with a cell tower. On the other end of this spectrum, in one
project bus drivers voluntarily carried GPS trackers in an effort to iden-
tify the unofficial “routes” of Nairobi’s informal transit system.®

Administrative records offer a third way to gain a composite view of
the city. At times, these may be classified as citizen sensing, as the infor-
mation is provided by constituents submitting forms or requests. For
example, one might argue that 311 encourages residents to act as “the eyes
and ears of the city.” In turn, it crowdsources a constantly updating map
of the potholes, streetlight outages, and downed trees that need attention.
Other administrative data, such as tax assessments, are generated through
internally directed processes. Whether they arise from citizen sensing or
not, administrative processes, just like sensors, generate thousands or
even millions of records, each describing a discrete event or condition at
a specific place and time. In turn, their corpus can be aggregated to
describe localized patterns.

The intertwined trends of (1) the emergence of novel data resources and
(2) crowdsourcing and sensor technologies have provided a new view on
the city. First, the data are diverse in their content, often capturing types
of information that have never before been available. They are also en-
dowed with unprecedented spatial and temporal precision, permitting
extensive flexibility in their analysis and communication. Consequently,
they are not limited to the sorts of annual indicators that are characteristic
of traditional data sources—things like median income, ethnic composi-
tion, and rates of crime, poverty, and disease. Instead, they offer a window
into the pulse of the city, or the daily rhythms and long-term trends of the
places, people, and institutions that constitute an urban area.

Exposing the pulse of the city for observation, analysis, and interpre-
tation has been a guiding inspiration for some of the oldest efforts in

printed on 2/14/2023 4:14 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCOhost -

30 | THE FIELD OF URBAN INFORMATICS

urban informatics. The term itself was originally coined by British
planner Michael Batty in an essay of the same name.’ Batty might be
considered one of the founding fathers of urban informatics, having led
the Bartlett Centre for Advanced Spatial Analysis (CASA) at University
College London since its inception in 1995. It was ahead of its time,
leveraging cutting-edge analytic and visualization tools to study and
inform urban design and planning at a time when computer-based
mapping was a brand-new technology. To this day, CASA remains at the
forefront of the field, implementing advances in both methodology and
theory, with a particular emphasis on complexity.

Another early leader in revealing the pulse of the city was Massachu-
setts Institute of Technology’s (MIT) Senseable Cities Lab (Senseable),
founded by Carlo Ratti. As its name implies, Senseable has been notable
for its pioneering use of sensor technologies and citizen sensing to illus-
trate the patterns of the city. Ratti is an architect by training, and he and
his team often demonstrate their scientific insights through captivating
visualizations and interactive displays that are regularly featured in mu-
seums and galleries. Notably, neither CASA nor Senseable have centered
their work on a single region, reflecting an interest in urban science de-
fined broadly rather than an in-depth effort to study a single city. As we
will see in the next section, this contrasts with some of the models that
have emerged in recent years.

The Pulse of the City: Toward a Computational Urban Science

On the one hand, being able to access the pulse of the city would appear
to hold much promise. On the other hand, because it is literally the daily
patterns we each know and experience laid bare, initial work centered on
it can sometimes seem obvious. I think of an article written by members
of Senseable that I teach each year that shows that cell phone data usage
in business districts in Hong Kong, London, and New York City differs
markedly from that of residential neighborhoods in the same city across
weekday, weeknight, and weekend hours, capturing the familiar shifts in
activity between work and home.!”” A common reaction among the
students is, “Well, of course.” Indeed, we know that most people start
weekdays at home, head into work, and then come home in the evening,
with an extended respite on Saturdays and Sundays. It is by no means
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revolutionary to discover that the geographical locus of their cell phone
usage reflects this rhythm.

As reasonable as the students’ skepticism might be, a devil’s advocate
might retort: “Have you ever seen this information represented with such
empirical precision?” The value of the work lies not in a fundamental
discovery about the city but instead in its novel methodology and the
future discoveries it promises. Instrumentation and recordings are the
basis of science and its fundamental goal of building a cumulative, orga-
nized body of knowledge. Take the example of the movements of the
celestial bodies. Humans surely have been paying attention to and
attributing meaning to them for tens of thousands of years. Some of these
rhythms are clearly visible to the naked eye: over the course of about 28
days, a full moon will gradually wane until it vanishes completely, only
to wax anew; day length peaks at the beginning of the warmest period of
the year and is at its shortest at the beginning of the winter. The compre-
hension of more complex phenomena, however, requires detailed record
keeping. Johannes Kepler, for example, used extensive charts on the
movements of the skies to represent the orbits of the planets with formal
mathematical equations, forming the basis of our understanding of the
mechanics of the solar system. In turn, these equations have since been
critical to everything from space travel to the inference that there is an
unseen Planet X lurking beyond Pluto.!’ Similar breakthroughs in ob-
servation are visible in myriad domains of science. Microscopy opened
up the world of cells and the study of the building blocks of life. Atomic
spectroscopy permitted the identification of the representation of atoms
of different elements, allowing chemists to directly observe the compo-
sition of molecules. The identification of DNA and the elements of its
code has given rise to the fields of genomics and genetic engineering. The
list goes on, but in each case, the ability to observe and record a partic-
ular phenomenon opens up a whole new area of inquiry.

David Lazer and his colleagues have argued that the instrumentation
of society with sensors and other digitized processes will be similarly
revolutionary, giving rise to a computational social science that reaches
across subdisciplines, including urban science.!? Thus, knowing that cell
phone usage is greater in business districts on weekdays between the hours
of 9 am and 5 pm is just the tip of the iceberg. It is simply a validation
exercise demonstrating that such patterns are indeed visible through cell
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phone records. What lies beneath these seemingly mundane observations
is the ability to query the data to answer any number of more complicated
questions. Do these patterns change during a rainy day, a snowstorm, a
parade, or the aftermath of a terrorist attack? Does the profile of usage
ina particular region of a city portend future events, such as the emergence
of a new industry, the collapse of an existing one, or the gentrification of
aneighborhood? The patterns might be disaggregated to the person level
as well, permitting us to ask questions about individual differences
in movement and communication. For example, are they different de-
pending on a person’s socioeconomic status or the industry she works
in? What proportion of people does not follow the daily routine of
morning-workday-evening or has no discernible rhythm at all? Where
are people with these irregular patterns most concentrated? In sum, by
recording the pulse of the city in intricate detail, digital technologies and
data create an opportunity to know not only how it looks and operates
today but also to predict and manage how it might evolve tomorrow.

Emerging in the earliest days of urban informatics, work by CASA and
Senseable has not only exposed the pulse of the city but also demonstrated
the potential knowledge and utility it might provide. The work of CASA
pays special attention to the complexity and consequences of urban form.
For example, it has used historical street maps to model how streets
appear, lengthen, or become segmented over time." It has also analyzed
how urban form can influence energy efficiency, offering implications for
the relationship between urbanization and climate change.!* Senseable
has lived up to its name through a variety of projects, including deploying
GPS trackers in trash items to uncover major inefficiencies in how they
are transported through the sanitation system.' It has also used a year
of taxi rides in New York City to identify routes used commonly enough
to justify ride-sharing programs.!® In a project called Underworlds, it has
placed sensors in the sewer system in hopes of detecting disease and
infection at early stages with fine geographical precision. Altogether, these
projects constitute first steps toward a computational urban science, or,
as we now know it, urban informatics.

311 and the Pulse of the City

The 311 system offers a composite view of certain urban dynamics and,
in turn, access to a slice of the pulse of the city. Hundreds of requests for
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service stream into the system daily, capturing the needs of communities
in real time (as can be seen in the YouTube video at https://www.youtube
.com/watch?v=MgEXDzICltw, which animates all reports received over
the course of 2011)."7 We might limit attention to the requests that ref-
erence issues with public infrastructure or other questions of mainte-
nance and upkeep in order to observe physical conditions across the
urban landscape. When considering the actions of the requesters them-
selves, the data reveal patterns of custodianship for individuals and
communities. The Wired essay about 100 million calls for service in New
York City exposed two elements of the pulse of the city, showing that
requests are more frequent in densely populated areas and between the
hours of 10 am and 4 pm, except for noise complaints, which balloon
during the overnight hours. Going further, Figure 1 illustrates a series
of other relatively obvious observations that my colleagues and I have
observed in Boston, such as the burst in requests in February, driven
largely by snowstorms, or the dropoff in reporting over weekends. There
are also observations that are less obvious but intuitive, such as increases
in reports of potholes in March when the snow melts, revealing the damage
the winter has wrought on streets and sidewalks. We can also see deviations
in the pulse of the city that are the signature of abnormal events, such as
the nearly complete absence of reports on the Monday of the Marathon
bombing and on the following Friday, when Governor Duval Patrick
placed the region on lockdown during the manhunt for the bombers, or
the dramatic spike in tree maintenance requests after Hurricane Irene we
saw in the Introduction.

Thatsaid, there remain some unaddressed methodological issues re-
garding the interpretation of different case types (e.g., does a request for a
special trash pickup for furniture contain the same meaning as one for
removal of graffiti?) and whether the volume of calls reflects the density
of issues across the city or the density of individuals who choose to report
them. Such concerns exist for all of these novel data sets and will be
examined more closely in Chapter 2. For the moment, the point is simply
that 311, like many of the other newly available data sources, uses the
actions of urbanites to crowdsource the localized needs and conditions,

thereby providing one vantage point on the pulse of the city.
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FIGURE 1.1 The pulse of the city of Boston as seen through 311 reports, including
(a) differences in reporting volume on weekdays and weekends, (b) the increase in
311 activity in February thanks to snow removal requests, (c) the spike in pothole
requests in March, and (d) the sharp drop in requests during the Marathon
bombings (Monday) and the ensuing manhunt (Friday).
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Data Sharing and Collaboration: Catalyzing the Field

“Open data” has become a buzz term and even part of the common
vernacular in recent years. Generally speaking, it refers to data that a
government has made publicly available, though in reality it can come
from any organization willing to share data with few or no restrictions
for access. One might attribute the movement toward open data to a
variety of actors. There are activist groups, such as the Sunlight Foun-
dation, that have called for the release of data as part of a broader push
for government transparency. Such groups argue that these data be-
long to the public and that Freedom of Information Act requests create
an unnecessary burden for access when it would be just as easy for the
government to upload the data for all to see.!® For its part, government
has become more than just a reluctant follower in this trend, recognizing
that valuable insights and tools might arise if the broader community of
analysts and “hackers” gain access to these data. Private companies, such
as Socrata, have also seen a market opportunity, building software for
platforms that specialize in hosting data and documentation. In this
manner, open data has come to offer potential benefits across sectors.

Like other aspects of the digital revolution, open data is a societal shift
that has been magnified in urban areas. Many cities have passed “open
data ordinances” that require departments to publish their data in
machine-readable formats (i.e., spreadsheets that can be analyzed). In New
York City, for example, part of the IT budget for every department is
contingent on compliance with this dictum. A large number of cities have
also contracted with Socrata or other vendors to implement platforms
that facilitate public access to the data. “Hackathons,” or whole-day events
in which analysts compete to create the most compelling analyses, vi-
sualizations, and tools based on open data, are now commonplace. In-
deed, 311 requests are often one of the first data sets to be released on a
city’s open data platform, as they were in Boston.

Though open data receives the bulk of attention, it is actually just one
part of a broader trend toward data sharing, motivated largely by the
potential for collaboration. Indeed, many municipal open data ordinances
are as much about sharing data between departments—to better inform
and integrate management across city operations—as they are about
sharing data with the public. This was the explicit intent behind the
ordinances of New York and Boston, the former resulting in the centralized
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DataBridge, which gathers and coordinates the data from the city’s many
agencies and departments. Cities have also embraced data sharing across
institutions and sectors in order to support projects that are either more
targeted than the crowdsourced approach of a hackathon or require data
sets that are too sensitive to publish through an open data platform. This
was the case for an effort in Massachusetts that has lowered the legal
hurdles to access for researchers to health and human services data
regarding the opioid crisis in the hope of stimulating new innovations in
prevention and treatment. When such cross-sector collaborations are built
on a shared investment in transforming the data into insights and tools,
they promise mutual benefits, and because the data in question are often
updated regularly, they open the door for a sustained relationship between
the collaborators, which has become a major mechanism for driving
successful urban informatics projects.

From Data Sharing to Partnerships

To better understand how digital data sharing can catalyze research-
policy collaborations, let us imagine a lunch meeting between an aca-
demic and policymaker during which they discover a number of common
interests. As they begin to plan a study, the academic says something
like, “I’ll need to find funding for a graduate student. We need to write
and validate a survey, and then to administer the survey and organize
and analyze the data. This will all take about three years.” The policy-
maker might respond with some version of, “Thanks for thinking this
through, but I have a newspaper headline from yesterday that needs my
attention, so 'm not sure this works on my timeline.” Clearly, this is a
caricature, but the point stands: talks break down as a result of different
institutional incentives and timelines.

Now consider how the conversation changes with the advent of large-
scale digital administrative data. The academic might instead say, “You
have 300,000 calls for service in that database. Give me and my graduate
student a month or so; we’ll do some first-cut analyses and write you a
memo. We can then regroup and figure out the next steps.” Suddenly,
a project that produces information of common interest while also fit-
ting the timelines of both parties becomes possible. These origins lead
to a project with a form that is distinct from the one-off projects that
often characterize research-policy collaborations. Though not a hard
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rule, traditional models for collaborations between academics and pol-
icymakers take one of two forms: either a researcher requests data from
an agency to write a paper, or the agency contracts with a researcher to
conduct a particular analysis, often a program evaluation. Even when
successful, such arrangements typically do not lead to a sustained rela-
tionship. Rather, the form of collaboration I describe here entails an
iterative process in which the answers to the initial questions inspire the
next phase of work. Put somewhat glibly, urban informatics is driven by
“partnerships not projects.”

My primary focus here and throughout the book is on partnerships
between cities and universities, but the same dynamic might easily involve
any combination of participants, including public agencies, nonprofits,
private companies, and university researchers. In addition, public agencies
need not be the source of data in every case, being that each of these
entities generates data. Whatever the specific nature of the project and the
roles of the participating parties, digital data sharing creates the potential
for a sustained partnership that grows and evolves with each new question,
discovery, and innovation. Furthermore, it means that there may be
multiple overlapping partnerships going on in a given city at any time,
creating a network of data sharing and collaboration that is greater than
the sum of'its parts. This might be referred to as the civic data ecosystem.

The Civic Data Ecosystem

To ground the term “civic data ecosystem” more formally, let us use a
relatively standard definition of the word ecosystem from biology: the
species of organisms that inhabit a space, the physical characteristics of
that space, and the interactions among them. In the current case, the
space in question is not so much a physical one as it is an informational
one, and the fundamental resources, much like sunlight and water for a
forest, are data and data-generating technologies. In place of “species of
organisms,” there are different types of institutions—public, private,
nonprofit, and academic—each of which contributes to the ecosystem in a
characteristic way. Some generate greater amounts of data, others are par-
ticularly skilled in data management and analysis, while others are best
positioned to interpret and communicate findings. Activities and inter-
actions across these institutions then determine the products that emerge:
the insights gained, the technologies advanced, the solutions proposed.
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And, just as biologists recognize that organisms regularly alter the phys-
ical environment of their ecosystem, the products of these institutions
will continue to shape the informational context and the activities that
might thrive within it."”

Casting urban informatics work as occurring within and through a
data ecosystem presents a distinctive view of the field. Most importantly,
it highlights collaboration as the primary mechanism for translating data
into products. Without collaboration, everyone is simply analyzing their
own data for their own isolated purposes, creating a collection of narrow
insights that do not necessarily intersect. By extension, as the teams un-
dertaking these collaborations become increasingly inclusive, so do the
products, often answering questions that are at once relevant to scholars,
policymakers, and the public. Partners might even work on projects that
intentionally construct and evolve the ecosystem itself; for example,
cohosting workshops or hackathons can initiate desired projects, but they
also support further community building. It is in acknowledgment of
this spirit of collective effort and public-minded data science that I refer
to this not only as the data ecosystem but also as the civic data ecosystem
of the city, and why this might be thought of as the second urban com-
mons in this book.

The efforts of three urban informatics programs—New York University’s
Center for Urban Science and Progress (CUSP), the University of Chicago’s
Urban Center for Computation and Data (CCD), and Northeastern and
Harvard Universities’ Boston Area Research Initiative (BARI)—have
embodied the civic data ecosystem mindset. In each case, an academic
institution has partnered closely with an active and forward-thinking
city government to gain a comprehensive understanding of that city and to
develop innovative solutions to its challenges. A major component of
these partnerships between city and university is the amassment and inte-
gration of data from diverse sources, in turn constructing an extensive
resource that might support any number of projects. Additionally, the
university partner in each case has launched an educational program in
urban informatics to train a new generation of scholars and public ser-
vants who are experts in the skills and concepts that constitute the field.

In New York, for example, CUSP has aligned itself closely with the
Mayor’s Office for Data Analytics (MODA), managing a parallel feed of
the city’s DataBridge and cosponsoring a number of fellowships, with
students working for MODA and city employees studying at CUSP. Urban
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CCD has worked with the city of Chicago on a range of projects, including
the development of predictive analytic models that forecast events of
major interest, from shootings to rat infestations, and the development
and deployment of the Array of Things sensor system. The BARI program
is similar to NYU CUSP and Urban CCD in structure and purpose but is
distinctive in being an interuniversity effort that convenes faculty from
the region’s many institutions of higher learning. This creates an even
more extensive and diverse network of collaboration.

It is worth noting that the number of centers that seek to catalyze
urban informatics work within a single city has grown considerably in
recent years, embodied by centers such as Metro21 at Carnegie Mellon
University in Pittsburgh, Pennsylvania, 21st Century Cities Initiative at
Johns Hopkins University in Baltimore, Maryland, and the nonprofit
Envision Charlotte in Charlotte, North Carolina. Notably, most of these
other centers do not themselves conduct data science, administer educa-
tional programs, or create policy but instead act primarily as conveners
and connectors for those who do. For this reason, I group these only loosely
with NYU CUSP, Urban CCD, and BARI.

Boston’s Civic Data Ecosystem

The interuniversity nature of BARI goes back to its origins. In 2011, two
professors of sociology at Harvard University, Robert J. Sampson and
Christopher Winship, approached two institutes within the university, the
Radcliffe Institute for Advanced Study and the Rappaport Institute for
Greater Boston, and the city of Boston with the concept for a Harvard-
Boston Research Initiative. The project was made feasible by the fact that
this was more the continuation of a conversation than a completely new
one. The executive director of the Rappaport Institute, David Luberoff,
had long overseen multiple collaborative efforts with the city of Boston,
including a highly successful summer fellowship program that embedded
graduate students in public agencies. He and Christopher Winship had
also had previous discussions over the years with colleagues at the city of
Boston about a broader collaborative framework, though there had never
before been the resources and political will to see it through. In keeping
with a major theme here, though, these various activities had created trust
between the institutions, laying the fertile ground that made the newly
proposed initiative possible.
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The Radcliffe Institute committed initial funding for the project, and
shortly thereafter I was hired as a postdoctoral researcher to oversee it. In
the ensuing months, we realized that the initiative needed to be inclusive
ifit were to fully realize its mission. The Boston area is home to the highest
density of elite academic institutions in the world, housing a wealth of
talent that would be key to a truly comprehensive urban research agenda.
With this in mind, we hosted a symposium titled “Reimagining the City-
University Connection” at Radcliffe. The unwritten agreement was that
if we managed to attractatleast 100 people there was sufficient enthusiasm
to justify moving forward. Final counts estimated about 420 attendees.

With that, BARI was born (pronounced as in the “a” in “marker,” in
order to distinguish us from a prominent colleague named Barry) with
the mandate of not only undertaking research projects that advance both
science and policy but also fostering the collaborative relationships
between researchers, policymakers, and practitioners that form the
backbone of a thriving civic data ecosystem. To achieve these goals, BARI
has three main areas of activity: (1) pursue core research-policy partner-
ships that focus on major themes and challenges facing greater Boston
and at the forefront of urban science; (2) develop technologies that make
emergent data sources accessible for research, policy, and practice, cen-
tered around BARTI’s flagship project, the Boston Data Portal, a public
platform where researchers, policymakers, and community members can
map and download data generated by BARI projects; and (3) convene and
support cutting-edge research and policy work in the region through
various mechanisms, including an annual conference,?® workshops, a web
site and network powered by LinkedIn, and seed funding for graduate
student projects.

Given the richness of Boston’s civic data ecosystem, we have had the
good fortune to partner closely with a variety of institutions from across
the public, private, nonprofit, and academic sectors, many of which will
appear as collaborators in the ensuing chapters. For the moment, it is
worth naming just a few to capture the different approaches to urban
informatics that exist in Boston and to hint at the potential advances that
lie at their intersection. Northeastern University’s School of Public Policy
and Urban Affairs (where I am on the faculty) has long been home to the
Dukakis Center for Urban and Regional Policy, a “think and do tank”
dedicated to applied research that informs effective policies. More recently,
Northeastern University launched a master of science in urban informatics,
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a program that merges modern data science with a substantive
understanding of the dynamics and challenges of the city. Through BARI,
the students have the opportunity to learn through Boston-based data
and collaborations with local leaders. At Boston University, the Initiative
on Cities, founded by former Boston mayor Thomas M. Menino, looks
both globally and locally to identify ways for researchers and policymakers
to partner in the development of essential services and sustainable
infrastructure. Meanwhile, both the Boston Civic Media Consortium
(based at Emerson College’s Engagement Lab) and URBAN.Boston (based
at the University of Massachusetts Boston) are dedicated to pursuing
research projects in collaboration with local community groups while also
incorporating the voices of everyday Bostonians into the conversation
around data science. Notably, each of these groups takes its own distinct
approach to urban informatics, creating a context well suited to
collaborations and projects of various forms.

On the policy side, BARI's closest partners have been the city of Boston’s
Mayor’s Office of New Urban Mechanics (MONUM) and Department of
Innovation and Technology (DoIT). MONUM is a unique entity that has
played an important role in the advancement and popularization of urban
informatics both locally and nationally. Its self-described role is to be an
incubator for innovative approaches to improving city services and
government-constituent engagement, or what it refers to as “the City’s
R&D team.” This often entails technological solutions, but not as a rule.
Boston DolT has played the complementary role of building out the data
systems and analytics team necessary to support innovations of this sort.
Similar efforts have also been under way at two bordering cities, Cambridge
and Somerville, and, more recently, at the Commonwealth of Massachu-
setts. In addition, the regional planning agency, the Metropolitan Area
Planning Council, has a highly active data services department, exploring
as well how such work might be extended to smaller municipalities that
do not have the resources to develop such technologies themselves. In the
nonprofit sector, The Boston Foundation’s Boston Indicators project has
sought to use data to better tell the story of Boston’s past, present, and
future and to identify issues in need of attention. Finally, in the private
sector, there has been active engagement from some of the local technology
companies, notably Microsoft New England’s Technology & Civic En-
gagement arm.
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When BARI began in 2011, the 311 system presented itself as a fitting
pilot project for testing the potential for collaborations on research and
policy. MONUM had recently introduced the smartphone application
Citizens Connect to augment the Mayor’s Hotline (as 311 in Boston was
then known), and there was much interest both locally and nationally as to
how this experiment would work out. Additionally, the system was al-
ready storing all requests in state-of-the-art databases that were relatively
clean and research-ready. At this point, the simple vignette I described
earlier (“Let us spend a month looking at those 300,000 requests for
government service and we can start to figure out what questions we might
answer”) really did happen. In the ensuing five years, it went from a pilot
project to something quite a bit more expansive, incorporating Boston
DolT; Boston About Results, the city’s performance management team;
the Public Works Department; and a cadre of academics from Harvard
University, Northeastern University, and Emerson College. In sum, it has
been an effective proof of concept, and a clear manifestation of the latent
potential we believed we saw in Boston’s civic data ecosystem after that
first symposium at the Radcliffe Institute.

Products of the Field

Thus far, I have summarized the first three themes of urban informatics:
(1) novel data resources and (2) crowdsourcing and sensor technologies,
which form the bases of the field, and (3) cross-sector data-sharing
partnerships as a critical mechanism for seeing the work through. What
remains to be discussed are the products of urban informatics projects.
Products are important because they represent the tangible results of the
work but also because they reflect the motivations of the various con-
tributors. The final two themes summarize the products of the field: tech-
nocratic policy innovations that utilize the insights and tools of urban
informatics to improve city services, and the scientific pursuit of a deeper
understanding of the city. One might be tempted to segregate these two
elements, treating the former as indicative of “smart cities” and the latter
representing “the new urban science,” but this would fail to capture their
mutually reinforcing relationship. New innovations depend on the con-
ceptual advances of scholarly research, and scholarly research develops
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new questions based on the pressing challenges of the real world. Ex-
amining the nature of these products and their interactions will enable us
to better understand the purpose and goals that energize the field and
its constituents.

An important point as this section moves forward is the range of forms
that the products of urban informatics can take. Of course, there are the
flashy innovations that captivate the popular imagination, such as
autonomous vehicles and ubiquitous sensor systems, but these do not
reflect the vast majority of the everyday impacts that modern digital data
and technology can have. More importantly, these futuristic innovations
are only within reach for a small proportion of cities worldwide and thus
fail to provide the generalized promise of the field. With this in mind, I
make certain to include numerous illustrative examples that use data
sources available in most if not all municipalities. In turn, this highlights
how urban informatics promises insights and implications that are
broadly accessible today while also laying the groundwork for the cities
of tomorrow.

Innovating on Policy and Practice

As has been noted, many city governments, especially those in major
metropolises, have embraced the potential of data and technology to make
services, programs, and other aspects of governance more efficient and
effective. Goldsmith and Crawford presaged the transformation that such
innovations would bring, but rapid growth in the field since the publication
of their book merits an additional summary, albeit brief, of the current
state of these efforts.?! For the sake of organization, one might loosely
categorize the tools that have emerged from this work into three groups.
First, there are efforts to deploy Web 2.0 applications and sensors to be
the “eyes and ears of the city,” capturing local conditions and patterns.
The 311 system epitomizes this potential for Web 2.0, especially when a
city implements internet portals and smartphone applications for
reporting. Boston was a leader in this effort to leverage Web 2.0 for
government services with the Citizens Connect app, but a diverse range
of cities have followed suit, from New York City to Tuscaloosa, Alabama.
The potential value of sensors is captured by examples such as the effort
by Pittsburgh, Pennsylvania, to equip municipal vehicles with sensors that
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indicate when they have hit potholes, thereby saving Public Works the
trouble of searching for them.

A second type of innovation has been the development of platforms,
often dubbed “dashboards,” that combine multiple data sets to track
conditions and performance. These have their origins in New York City’s
CompStat program, started in the 1990s, in which the police department
mapped out crimes and arrests to better grasp the trends in each precinct,
and a similar cross-agency effort called CitiStat in Baltimore early in the
following decade. The modern manifestations of this approach benefit
from a notable expansion in data resources and statistical tools. In
Chicago, for example, the city has built the WindyGrid (the public version
is called OpenGrid),?* which maps data based on custom-defined events
and time periods (e.g., homicides in July, streetlight outages in 2015),
representing hot spots and cool spots that had a greater or lower density
of events than would be expected based on historical data and other
localized characteristics. Another approach has been Boston’s CityScore,
which reports major indicators, such as the number of shootings and the
percentage of work requests filled on time, through a public interface.?3

A third type of innovation combines the power of the two others to
create new programs and policies. These are in some ways the most
powerful endorsements of the societal value of urban informatics while
also being the hardest to identify and point to. Whereas the two others
entail platforms and tools that can easily be trumpeted in newspapers and
blogs, the impact of this third set of innovations can only be seen over
time, and even then it might be difficult to communicate. There are many
different examples of such programs, only a few of which I will be able to
list here.

* The city of South Bend, Indiana, and the University of Notre
Dame reengineered the sewer system to eliminate a major problem
with sewage backflow entering people’s houses during times of
peak water flow. More recently, a company that emerged from this
project equipped the sewer system with sensors to identify
blockages in real time.**

* Chicago, Santa Cruz, Los Angeles, and other cities use predictive
analytic models to forecast where major crimes are likely to occur,
informing policing strategies.”®
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* A complementary set of programs in Boston?® and Minneapolis*’
have used data to identify and target “problem properties” that
generate an inordinate amount of crime and disorder.

* New York City has aggressively used data to drive policies sur-
rounding transportation. They used GPS trackers on taxis to
inform and then evaluate the reorganization of Times Square to be
more pedestrian friendly. They also used detailed data on colli-
sions between cars and bicycles to inform policies to limit such
events.?®

There have also been efforts to extend this sort of work into the world
of health and human services, which has data that is more sensitive and
problems that do not lend themselves to formulaic solutions. Though
such work is less prevalent, it has gained momentum in recent years. An
early leader in this area has been Actionable Intelligence for Social Policy,
an initiative based at the University of Pennsylvania and centered on the
construction and utilization of integrated data systems (IDSs). These link
data from multiple health and human services agencies at the individual
level, providing unprecedented opportunities to analyze patterns of ser-
vice use, consequences of traumatic events,”” and programs and policies
that coordinate data from various sources. Examples include:

* Homelessness policy across the nation, including Philadelphia, has
increasingly utilized data to distinguish between “chronic” and
“crisis” homeless and target services appropriately.*

* In some cases, the mere access to data is the innovation. For
example, Medicare workers in South Carolina have a system that
uses many pieces of information about an elderly patient, including
those already entered in the medical system and others entered by
the worker, to suggest the necessary level of care. This permits
more flexible treatment plans, with the hope of allowing the elderly
to remain in their homes (rather than in nursing facilities) for as
long as possible.?!

* In Allegheny County, Pennsylvania, home of Pittsburgh, an IDS
enabled an algorithm that could predict the level of risk for child
abuse for a given case. This has been implemented to direct resources
at the call center to cases that are more likely to lead to serious

issues.3?
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Importantly, technology and data alone do not necessarily make for great
policies and programs, and there is clearly a need for evaluation. Nonethe-
less, these and other examples illustrate the potential of digital data and
technology to craft new approaches to urban governance and services.

All of the efforts listed here were realized through research-policy
partnerships, with academics participating in various ways, from devel-
oping metrics, to building statistical models, to helping guide program
design. One of the institutions seeking to expand this collaborative civic
problem solving across cities has been the MetroLab Network (MetroLab),
a consortium of city-university partnerships focused on bringing data,
analytics, and innovation to city government in order to benefit local com-
munities. MetroLab was launched by the White House’s Office of Science
and Technology Policy, with the city of Pittsburgh and Carnegie Mellon
University agreeing to sponsor the initial phase (it is now an independent
501c3 organization). Founding members included Boston-BARI, Chicago-
Urban CCD, and New York City-CUSP, as well as a number of cities that
are smaller or are less prominent in this space, such as South Bend,
Indiana-Notre Dame and Memphis, Tennessee-University of Memphis.
MetroLab’s effort to expand such work nationally is twofold. One part of its
work is to support additional cities to develop the cross-sector partner-
ships that underpin urban informatics. The second is to construct a net-
work that enables the learning and transfer of innovations from one city to
another, thereby spreading the associated benefits more widely.

The Policy Vision for Urban Informatics

With the number of technocratic innovations in cities growing rapidly,
one might ask what the overarching philosophy for this work is. In his
book on smart cities, Anthony Townsend argued that rather than exotify
such innovations, we should recognize that they are just modern solutions
to the same problems we have always faced—sanitation, transportation,
infrastructure maintenance, education, and public safety.’® This is true
on a surface level, but it does not necessarily mean that policymakers
engaged in urban informatics are approaching the problems with a single-
minded focus on the objective improvement of operations. The 311 system,
for example, does help government to deliver services more efficiently
and effectively, but it has received just as much attention for the new forms
of interaction it creates between government and the public. It has been
heralded as a democratizing force, making city services more accessible
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and responsive, while also encouraging constituents to participate directly
in the governance of their own city. Thus, though technology may provide
new tools for old problems, the ways in which policymakers design and
implement them also reflects other societal trends.

The 311 system is not the only case in which municipal governments
have leveraged technology to become closer to the people they represent
and serve. In fact, the phenomenon is widespread enough to have its own
name: civic tech. Civic tech takes many forms, most of which use Web 2.0
sites and applications to enable public deliberation and discourse. For
example, the Community Plan-It platform uses an interactive virtual
environment to elicit residents’ ideas on development decisions in their
community.** Participatory budgeting has become increasingly popular,
especially in Latin America, giving certain constituencies more say in the
use of public funds.* Many dashboards are explicitly pitched as public
platforms so citizens can track government performance and neighbor-
hood conditions. In this manner, civic tech reflects a reimagining of copro-
duction, an approach to public administration that seeks to directly involve
the public in the governance process. Whereas coproduction has tradi-
tionally been most visible in the form of parent-teacher organizations and
community policing, technology has allowed it to take on new forms and
enter new domains. Part III of this book will delve more deeply into civic
tech and coproduction, but for the moment the primary point is that ef-
forts by city governments to solve well-known problems by utilizing data
and technology could take on a variety of guises. The current case has
been centered on a civic spirit, which in turn is building a model for public
involvement in government in the digital age.

The New Urban Science: In Search of a Paradigm

Whereas the policymakers involved in urban informatics are focused on
improving the efficiency of government while also making it more acces-
sible and participatory, the goals of their scientific counterparts are not
always as clear. The fundamental role of science is to advance knowledge,
and it is on the strength of those contributions that academics evaluate
each other. Of course, those who are collaborating with policymakers
and practitioners want their research to have societal impact, but the
nature of the research itself depends on the body of knowledge they hope

to advance. The broad interdisciplinarity of urban informatics, however,
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makes it difficult to pinpoint a particular “body of knowledge” that acts
as the field’s primary focus. On the one hand, many of the “usual suspects”
of urban science, such as sociologists, criminologists, public health re-
searchers, and planners, have adopted modern data and methodologies
as a way to further old questions about the city. At the same time, new-
comers from other disciplines, such as mathematics, physics, chemistry,
biology, and computer science, have been attracted to urban informatics
by the opportunity to apply their computational skills and models to
the complexities of societal dynamics. Consequently, the intellectual
breadth of the field is wide ranging.

The diverse—or, some might say, fragmented—composition of the field
poses a challenge. I am no proponent of narrow disciplinary orthodoxy
(Iam a biologist by training who has since worked in departments of psy-
chology, sociology, public policy, and criminology), but there is something
to be said for having a canon that at least partially unifies scholarly efforts.
Without that, the result is not a collective project, which all science
inherently needs to be, but rather a handful of individuals asking disparate
questions about topics whose connections are not fully articulated or
agreed on. Under these conditions, cumulative knowledge will be hard to
come by. The great philosopher of science Thomas Kuhn argued that
science is built on paradigms, or “a framework of concepts, results, and
procedures within which subsequent work is structured.”*® Put another
way, a paradigm codifies the overarching theoretical questions that are of
greatest importance, the methods for probing them, and thus a blueprint
for the research that might ensue. The question, then, is: What paradigm
or paradigms are guiding scientific inquiry in urban informatics?

A Comparison of Two Paradigms

Let us apply the Kuhnian perspective to the most basic question that
an urban scientist might ask: What is the city? While this question might
seem exceedingly simple, how one answers it will determine what he or
she deems worth asking next, thereby setting the pathway forward. There
have been many answers to this question over 150 years of urban science,
but here I will compare two that are most prominent in the field of urban
informatics. First is the approach to urban science developed by members
of the Chicago School of Sociology in the early twentieth century, which
emphasizes the social organization within and between neighborhoods.?”
Second is the “social reactor” theory recently proposed by a team of
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physicists at Santa Fe Institute and their colleagues.?® These examples are
also instructive in that they capture an underlying tension in the field
between the extension of old ideas and the adoption of new ones.

In the 1920s, Robert E. Park and Ernest W. Burgess, working at the
inception of the University of Chicago’s department of sociology, published
a series of essays titled The City.?® One of the foundational premises of their
work was that the city was not a monolithic entity but rather one composed
of many distinct communities, each with its own social organization—
that is, formal and informal relationships, norms, and patterns of inter-
action. Writing at a time when industrial cities were rapidly growing, they
saw neighborhoods as a social unit similar to a village, with a social organ-
ization grounded by personal relationships and localized institutions.
The city, however, created a conglomeration of these many communities,
requiring what Park and Burgess referred to as a secondary, or imper-
sonal, set of institutions that could serve and operate a municipality of
hundreds of thousands or even millions of people. This perspective has
since inspired a number of lines of research, most notably work in soci-
ology, criminology, public health, and others that emphasize the role of
neighborhood social dynamics in shaping the mental and physical well-
being of residents, thereby explaining the stark variation in outcomes
we observe across the urban landscape.** Much of the theoretical ap-
proach to neighborhood dynamics used in this book also grows out of
the Chicago School.

More recently, a group of scholars based at the Santa Fe Institute (SFI),
led by Geoffrey West, Luis Bettencourt, and José Lobo, have argued that
the city is a “social reactor,” within which increased population density
results in greater interaction between individuals, in turn elevating overall
productivity. They have formalized this argument using conceptual and
mathematical models from biology and physics, revealing what they refer
to as the universal scaling laws that relate city size to its outcomes.
Empirically, they find that indeed the residents of cities with larger
populations have a greater number of social connections, higher incomes,
and are more productive, generating, for example, more patents.*!

The Chicago School and SFI perspectives are similar in that they each
treat the city as a social system with special properties that merit attention,
but their interests are at different scales. The SFI team’s social reactor
hypothesis concerns itself with the processes and outcomes of an entire
metropolitan area, including suburbs, positing very little about the events
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and conditions that differentiate neighborhoods. The Chicago School’s
work instead attempts to answer this latter question by focusing on the
dynamics and consequences of the social organization of neighborhoods.
Consequently, these two conceptions of the city inspire different lines of
questioning and as such two distinct “urban sciences.”

The Challenge of a Unifying Theory

Debate will naturally arise any time there are multiple guiding per-
spectives to the study of a broad topic. This is true even when the perspec-
tives pose different questions of arguably equal importance, as in the case
of the Chicago School’s emphasis on neighborhood social organization
and SFT’s interest in metropolitan areas. A possible response is to privi-
lege one perspective over the other as more important. For example, one
could argue that because the social reactor hypothesis is rooted in com-
putational methods and formal mathematical models from the “hard”
sciences, it has greater merit. On the other hand, theory on social organ-
ization has remained influential for nearly a century, generating offshoots
in numerous fields and having a sustained impact on our understanding
of the city. Obviously, few would adhere wholeheartedly to either of these
unilateral views of the field, but they are instructive because they do
illustrate a broader tension within urban informatics between the tra-
ditional urban disciplines and the more recent arrivals.

Another solution is to develop a unifying theory of the city, but this
is likely to be fraught with difficulties from the outset. A city is a stage
for all aspects of human behavior and society, making it an ideal study
site for just about any social phenomenon of interest. Furthermore, the
real-world nature of the work facilitates interdisciplinary collaboration
at the intersections of domains—for example, the simultaneous consid-
eration of flow dynamics and human behavior when attempting to ad-
dress traffic patterns—and offers a natural opportunity for the work to
have direct public impact. Such a situation, however, does not lend it-
self well to a single intellectual framework. It would be difficult if not
impossible to construct a single guiding paradigm that encompasses
psychology, sociology, planning, political science, economics, education,
public health, criminology, geography, and public policy, not to mention
their respective subdisciplines and the components of biology, physics,
chemistry, and mathematics that might also be incorporated into the
conversation.
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My intent is not to condemn urban informatics to be forever frag-
mented, a field lacking any canonical basis. Instead, the attitude that
guides my own efforts and those of BARI is that there is much work to do
before we get there, and that we will need to be satisfied if the “unifying
theory of the city” is actually a series of interlocking paradigms, each of
which sets the agenda for studying a particular class of phenomena.
Returning to the foresight of Lazer and his colleagues regarding computa-
tional social science, the newly introduced data, methods, and perspectives
will likely transform the way we think about many aspects of the city in
the coming years, generating new theoretical perspectives and clarifying
the intersections between them.** This will eventually result in a multi-
faceted synthesis that acknowledges the two paradigms I have presented
here, a number of others that I have not mentioned, and, of course, a
handful that are yet to be proposed. In keeping with this, BARI’s activi-
ties take a catholic view of the field, supporting projects across many
domains, from the mapping of bicycle collisions from police narratives,
to the use of historical census data to track shifts in demography, to
the integration of administrative data and parent interviews in the
evaluation of the public schools’ assignment system, to the detailed mea-
surement of conditions that drive or mitigate the urban heat island ef-
fect, to digitizing Boston Public Library records to track how services are
offered across neighborhoods. Our goal is to support the many disci-
plinary approaches to urban informatics and to create opportunities for
interaction and cross-pollination across them. These are the necessary
first steps to create the theoretical synthesis that promises to reshape and
deepen our understanding of the city.

Integrating Urban Science and Policy

Given the distinct roles of policymakers and scientists, it is inevitable that
they also differ in their motivations. The former are concerned with
improving the efficiency and effectiveness of city services and programs,
often with a flair for increasing interaction between the government and
the public. The latter are broadly interested in contributing to our basic
knowledge about the city, though the specific questions this entails
depend on the researcher or program in question. These two sets of goals
for urban informatics are distinct but complementary, and can be
mutually reinforcing. In the one direction, nearly anything a researcher
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discovers about the city could, at least in theory, be relevant or useful to
some agency or department. In the other direction, the current needs and
trends of the city can ground research and give it a natural opportunity
for impact.

The full opportunity for urban informatics to bridge the divide between
research and policy, however, becomes clear in light of the other themes
discussed in this chapter. First, new data resources and sensor technologies
promise novel discoveries and tools, but it is not self-evident what these
will be. Researchers and policymakers have a common interest in solving
this riddle by developing techniques and approaches that can fully realize
that potential. This symbiosis is especially apparent in the case of data
generated by the administrative processes of public agencies, where the
agency understands the origins and interpretation of the data, and a
scientist can transform it into knowledge, much of which will be directly
relevant to the agency’s operations and objectives. Second, digital data
sharing can accelerate collaborative partnerships that might otherwise
have fallen casualty to the differing timelines and incentives of academia
and the public sector. Given the various motivations of each party, as well
as the diverse set of questions the available data might answer, the resulting
projects might take any number of forms.

To illustrate, 311 has been a catalyst for collaboration between re-
searchers and policymakers because its data provide a number of avenues
for study, which we might categorize into four groups. First, as captured
in the main theme of this book, the data bear witness to behavioral
dynamics that underlie neighborhood maintenance, or the custodian-
ship of the urban commons. Second, 311 reports can be treated as “the eyes
and ears of the city,” though this depends on methodologies that handle
questions of measurement and validity—does the density of calls reflect
the density of problems or the density of concerned individuals? Chapter 2
addresses this challenge for administrative data more generally with the
test case of translating 311 reports into measures of physical disorder
and deterioration (i.e., “broken windows”) across the city. Third, it is a tool
for tracking the interactions between the government and the public,
and for evaluating the effects of certain programs on this relationship.
For example, does stop and frisk discourage constituent engagement
with the government?*® Fourth, it is the most prominent case for assessing
the implications of “civic tech” and the broader move toward coproduc-
tion, a major focus of Part IIT of this book. Studies utilizing 311 in each
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of these ways have the potential to produce scientific discoveries that con-
tribute to our understanding of cities. They also offer insights for those
managing 311 systems and their colleagues.

The 311 system is one of many programs and data sets, each of which
merits attention. Further, the combinations of these various sources of
information can support and inspire an even greater array of mutually
beneficial collaborations between researchers and policymakers. This
might include anything from education, to transportation, to climate
change, to gentrification, to resilience and security, just to name a few. It
is not necessary that each party be interested in the exact same questions,
just that there be sufficient overlap in the things that each would want to
learn from a particular project. Thanks to the greater incentives provided
by digital data and technology, and the lowered hurdles resulting from
an ethos of data sharing, the likelihood of such work is far greater than
it has been historically. This promises a truly synergistic urban informatics
that has the dual goals of advancing both scholarship and policy.

Conclusion: The Introspective City

Ibegan this chapter by listing the five themes of urban informatics, broken
up into three groups. (1) Novel data resources and (2) crowdsourcing and
sensor technologies form the bases of the field by providing access to the pulse
of the city with unprecedented detail and precision. (3) Widespread data
sharing acts as a critical mechanism for fostering a civic data ecosystem
characterized by sustained collaboration across disciplines and sectors.
These collaborations lead to two main types of products, (4) technocratic
policy innovations that seek to improve the efficiency and effectiveness
of city services and (5) the scientific pursuit of a deeper understanding of
the city and its people, places, and systems. This book will capture each
of these five themes, but, as a product in its own right, it embodies the
reinforcing relationship between the last two. The empirical work on
the urban commons is rooted in the fifth theme, translating a novel data
set into substantive insights on the behavioral dynamics of neighbor-
hoods, but it also demonstrates how these insights can be translated
into the policy innovations captured in the fourth theme.

I want to close the chapter by considering what happens when these
five elements come together. I see it as an exercise in introspection. Each
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research project is an effort by a city to get to know itself, bringing some
aspect of its inner workings to light. As with all good introspection, this
moment of observation is also an opportunity for action. In this case, the
opportunity rests with policymakers, who might capitalize on the new
knowledge by designing tools and practices that can improve the city for
those who work, live, and play there. It is this cycle of discovery and
improvement that makes modern behavioral therapies so effective for
individuals, and, by analogy, it is what makes urban informatics more
than just “smart cities” or a “new urban science” but instead an integration
of the two. This, however, relies on the ability to appropriately leverage
the novel digital data resources that have recently become available. This
is a task that, like many in the world of “big data,” poses a distinct set of
challenges, as we will explore in Chapter 2.
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CHAPTER 2

“Seeing” the City through
“Big Data”

IN APRIL 2011, representatives from BARI and the city of Boston met in
the mayor’s policy room to discuss the opportunities surrounding 311
data. City representatives included the director of the 311 system, the
cochairs of the Mayor’s Office of New Urban Mechanics, and the director
of Boston About Results, the city’s performance management system.
This was one of an initial set of conversations about what research-policy
collaborations might be able to accomplish in the age of digital data—so
early, in fact, that we had not yet christened ourselves as BARL

The agenda circulated in advance of the meeting stated the express goal
of exploring directions for “the value the data might hold for improving
city services and illuminating human behavior.” The discussion converged
on two such opportunities. One was that the data acted as the “eyes and
ears of the city,” tracking events and conditions in real time across Boston.
The second was that they gave us an insight into how constituents engaged
with government services. The problem was that if it was a pure reflection
of either of these two things, it could not be the other. That is to say, if 311
reports perfectly represented the conditions of the urban landscape, then
constituent engagement was robust and consistent across the city, making
it a nonconcern; and if it exactly reflected constituent engagement, then
one would have to assume that need was completely even across the city, in
which case a map of events and conditions would be flat and uninter-
esting. Obviously, neither of these was the case, and the two interpreta-
tions of the data seemed hopelessly entangled.

56
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The problem of measurement is not unique to 311 reports but is a
general weakness of administrative data, social media, and the other
“naturally occurring data” that are driving urban informatics and allied
domains of computational social science. Because they were not created
for the purposes of research, they lack many of the features that we often
take for granted in traditional data. What is it that they measure? Are
those things interesting? Do the data actually capture what they appear to,
or are they biased in some way? At what time intervals should one gen-
erate measures (i.e., weeks? months? years?) and on what spatial scale?
Such questions represent major hurdles to the potential that these data
hold for both science and policy, and they need to be answered before the
promised advances of urban informatics can become realities.

By the end of the meeting, we had sketched a study to be conducted
that summer that would disentangle constituent engagement from ob-
jective conditions across neighborhoods, allowing us to observe “phys-
ical disorder,” or deterioration of the spaces and structures of a neigh-
borhood (e.g., dilapidated housing, graffiti, “broken windows”). Though
the study began with the relatively narrow goal of generating a partic-
ular set of measures, it has had the broader impact of producing new
guidelines that bring a popular methodological approach in urban science
into the age of “big data.” This methodology is known as ecometrics—that
is, measuring the physical and social conditions of a space—and while we
demonstrated it for the measure of physical disorder in neighborhoods,
the guidelines can be further generalized to any effort utilizing natu-
rally occurring data, whether the unit of analysis be a neighborhood,
person, company, or something else.

This chapter begins with an overview of the challenges that novel
digital data pose for measurement, applying them to the urban context
and the development of ecometrics. I follow this by proposing a model to
solve these challenges, using the case of 311 and physical disorder as an
illustration.! Though the chapter will include substantial information on
the analytic and statistical steps taken to develop the measure of physical
disorder from 311 records, I have organized it such that each section
begins with the conceptual basis and real-world importance of that stage
of the analysis and ends with a summary of the main findings and
implications, allowing readers to choose whether to dive into, skim, or
skip over the deeper methodological content without losing the main
points of the chapter.
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“Big Data” and the Measurement Challenge

To this point, I have primarily argued for the opportunities that modern
data and technology hold for research and policy in cities, only briefly
alluding to their potential pitfalls. Those pitfalls, though, have been a
source of considerable debate among scientists and across society at large.
These discussions, which have generally centered on the buzz term “big
data,” clearly need to be examined in any treatment of urban informatics.
I will focus here on the consequences for research and data-informed
policy and practice. There are of course other trenchant questions about
the ethics of modern digital data and technology. We will examine one
of them, the emerging digital divide between those who can and cannot
access and utilize big data, in depth in PartIV. Others, including individual
privacy and the misuse of data, are tangential to the purpose of this book,
and I cannot give them the space they deserve. Instead, I refer those who
are interested in these questions to authors who have addressed them
more thoroughly.?

One of the popular metaphors for the vast proliferation of information
precipitated by digital technology has been the “data deluge.” This meta-
phor is apt in that it captures not only the quantity of data but also how
overwhelming it is. Just as water converts from a vital resource into a
confounding nuisance during a flood, big data are rich sources of infor-
mation that we do not entirely know how to utilize. There is a sense that
we are wading about in data trying to figure out what exactly to do with
it all. The question, then, is: What vessels and instruments will enable us
to intelligently navigate the waters that characterize this post-diluvian
age? Answering this question requires that we better define “big data” and
how they differ from previous information sources. This will then provide
the basis for how to work with them.

How “Big Data” Are Different

A colloquial meme has attempted to capture the distinctiveness of “big
data” with “3 Vs”: volume, or “big”-ness; velocity, or the fact that many of
these data update often, sometimes in real time; and variety, or breadth
of content. These features stand in contrast to traditional data from
surveys, observations, and experiments, which are often limited in size,

collected only once or at relatively distant (e.g., annual) intervals, and
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relatively narrow in content. Seeking a more rigorous definition of “big
data,” Rob Kitchin and Gavin McArdle compared the characteristics of a
range of data sources typically granted this label.> They concluded that
volume is a by-product of two basic distinguishing characteristics. First,
velocity, with its regular updates, contributes to an ever-expanding data
resource. Second, they replaced variety with its sibling, exhaustivity.
Whereas variety reflects many attributes (i.e., fields or columns) describing
cases (i.e., rows), exhaustivity reflects the intent to include all cases. In
other words, whereas most forms of data collection rely on a sample of
individuals or events in order to make inferences about the population,
big data presume to document the population as a whole. Kitchin and
McArdle argue that the proliferation of rows does more to grow a data
set than adding columns.

Unlike Kitchin and McArdle, my intent is not to identify underlying
dynamics responsible for “big data’s” size but rather to describe how their
distinctions will affect the advancement of science and policy in the digital
age. I note three things of particular consequence. First, nearly all of these
data are “naturally occurring,” harvested as the by-product of some other
process. In many cases, this results in a new view on some component of
behavior and society that was previously more difficult to access directly.
I have already argued that 311, for example, offers an unprecedented view
of the patterns of urban maintenance, or custodianship. Though sensors
are intentionally deployed and thus not explicitly naturally occurring,
they provide unfamiliar descriptions of the urban environment. In this
manner, the variety of available content acts as a substantial catalyst for
research, even if it is not primarily responsible for size.

Second, exhaustivity requires that data be indexical; that is, that all
elements have unique identifiers. Often, this indexing occurs at multiple
levels, with each record referencing one or more uniquely identifiable
units, be they individuals, census geographies, or something else, each
with their own index. For example, a 311 record has a unique record ID
burt also references units in two other indexes: the address at which ser-
vices were required and the individual who made the report (provided that
person has an account with the system). When implemented in this way,
indexing creates relationality, meaning data sets that reference the same
unit of analysis can be merged using unique identifiers. The merger of
data sets, in turn, further amplifies variety and the number of questions
that might be asked about a given unit of analysis.
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Third, whereas traditional data sources usually describe the charac-
teristics of some unit of interest, such as a person, street, or neighbor-
hood, much “big data” come in the form of records. The records of a single
data set might reference a particular unit once, twice, fifty times, or not
at all, creating additional detail by which one can describe all units in
the population. This is not a scripted process, however, and it requires
that a researcher make multiple decisions that will shape the nature
and interpretation of the resultant measure. To illustrate, the average
census tract in Boston generates about 1,000 requests for service per year
via 311, which might be tabulated to understand the needs of a commu-
nity. But how is that most appropriately done? Should all case types be
included or only a subset? When should we remove duplicate cases that
have been reported more than once, and how do we identify them? Should
we limit the study to reports by constituents only, excluding those by city
employees, in order to better understand the community’s self-perceived
needs? These are only a few of the considerations that might need atten-
tion, and the same would be necessary for any archive of records.

To summarize, whether we use the term “big data” or not, the distinctive
analytic value of modern digital data arises in two ways. First is their
ability to study events and units through an unprecedented variety of
content. This is in part thanks to sources that are naturally occurring,
which consequently capture information that has not previously been
available, and also because they are indexed, enabling the merger of many
different data sources. Second is the ability to create measures that are
more precise in both their definition and scale, thanks to the specificity
afforded by aggregating records. Though these features create new op-
portunities, they also require new approaches, both philosophical and
technical, for handling them.

A Place for Theory

Identifying modern digital data’s distinguishing features gives us greater
understanding of the substance of the deluge but does not on its own tell
us how best to navigate it. Two major camps have emerged in response to
this problem, one arguing that data should lead the way, the other
advocating for the role of theory as a guide. A vocal proponent of the
former approach has been Chris Anderson, editor of Wired magazine.* His
reasoning might be summed up in one pithy quotation from his essay
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“The End of Theory” “Who knows why people do what they do? The point
is they do it, and we can track and measure it with unprecedented fidelity.
With enough data, the numbers speak for themselves.” In Anderson’s view,
we now have sufficient information to obviate social and behavioral
theory, which uses models of “why” things happen to approximate reality
and thereby fill in gaps in knowledge. Instead, he argues, we can now fill
these gaps by asking the data additional questions.

Anderson’s essay has attracted numerous critics, myselfincluded. One
of the fiercest has been Massimo Pigliucci, a philosopher of biology, who
wrote that Anderson misses the point that the very purpose of science is
to explain why things work the way they do.’ These insights support a
broader understanding of the world, which is articulated through theory.
If we limit our inquiries only to correlation and eschew explanation, we
are no longer conducting science. While I am sympathetic to this philo-
sophical point, let us also examine its practical ramifications. Using
urban informatics as an example, Anderson’s approach might generate
discoveries that improve city services or inform a successful new business,
but without theory to describe why each of these discoveries is true, they
remain apart from each other and from the existing body of knowledge.
More than just a way to fill in the gaps, theory is a tool for organizing and
interpreting facts, creating the ligature between disparate pieces of in-
formation and imparting greater meaning to them. This has especial im-
portance when one wants to extend or extrapolate existing knowledge to
a new context. For example, this book contains many details that, con-
strued narrowly, describe the use of 311 in Boston. Interpreting these
facts through the organizing framework of custodianship in the urban
commons, however, enables us to think about how and when they are
applicable to other cities, other forms of neighborhood maintenance,
other types of commons, and other government programs. Without
theory, this is not possible.

Pigliucci also encourages Anderson to recall the maxim, “There are no
data without theory.” Without some theory or model of the world, one has
no basis for determining which data to collect or how to interpret them.
Even though naturally occurring data would seemingly be independent
of a theoretically guided agenda, a researcher must still make a series of
decisions that determine what will be analyzed and with what meaning,
As illustrated earlier, this is true with the seemingly simple task of using
311 data to track the needs of a city’s neighborhoods. Every choice thata
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researcher makes, from initial data access and cleaning, to variable con-
struction, to model specification, is based on assumptions about the world
and the questions at hand. To claim otherwise is to ignore the agency
that the researcher brings to the data, giving the false impression that
invariant truths tumble out during analysis with just a little coaxing.

An additional critique of a data-only approach to science, aptly termed
by David Lazer and his colleagues as “big data hubris,” is the assumption
that everything we discover is “true” in an objective sense.® They discuss
particularly the danger of algorithms that are overfit to the particularities
of a data set, citing the case of Google Flu, which used regional variation
in the content of Google searches to predict when and where flu cases
would spike. Very quickly after its deployment, Google Flu started
overestimating cases, in part because it relied heavily on search indicators
that were correlated more with winter months than with actual disease.
A second, potentially more insidious danger of big data hubris is the pos-
sibility that the data themselves do not represent what they would appear
to. Naturally occurring data were collected not according to a system-
atic research protocol but rather as the by-product of some administra-
tive or technological process. Again it is instructive to recall that there
are no data without theory, though in this case the data are shaped not
by the preconceived notions of a researcher but rather by the idiosyncra-
sies of the system producing the data. Does the system actually capture all
of the events it purports to? Do some demographic groups avail them-
selves of a service more than others, creating an unbalanced view? Such
issues can lead to bias in the data, meaning they must be probed and
examined before the true meaning of a naturally occurring data set can
be resolved. An even greater conundrum, though one that can be deeply
interesting, is whether creating policies, programs, or services around a nat-
urally occurring data set alters the behavioral patterns that generate these
data. If cthis were the case, as was suspected for Google Flu, then the in-
novation may be premised on assumptions that no longer apply. More
strikingly, the innovation itself might be driving the very behavioral change
that in turn violates these assumptions. We will return to this possibility
later in the chapter.

The data deluge provides a rich resource for inquiry on behavior and
society. It very well might go beyond and transform some of our current
theories, but it certainly does not obviate the exercise of theorizing itself.
Instead, theory is as important as ever. We need it to make sense of new
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discoveries and the ways they advance our existing knowledge. Even before
we get to that point, however, theory is essential to guiding the analytic
process. The use of naturally occurring data, whether for projects scholarly,
applied, or both, requires that we clearly articulate our assumptions and
then properly construct the steps of data processing, cleaning and creation
of variables, and model specification to be consistent with our stated
goals. This diligence is as true for studying the city as for any other topic,
and without it, it is hard to know what the new data are telling us.

Tracking Neighborhood Characteristics in the Digital Age

One opportunity that modern digital data offer urban science is an en-
hanced ability to track events and conditions across the urban land-
scape. This is reflected in the colloquial understanding of 311 as the
“eyes and ears of the city” but is equally applicable to many other types
of administrative records, social media posts, and sensor readings that
document the patterns of the urban landscape. Such measures of the
physical and social characteristics of a space are known as ecometrics. Eco-
metrics have their intellectual basis in the earliest studies of the city, which
focused on inequities across neighborhoods in various outcomes, from
delinquency and crime to physical and mental health.” They lacked a
standardized methodological approach, however, until the mid-1990s,8
when Robert Sampson and Stephen Raudenbush and their colleagues at
the Project on Human Development in Chicago Neighborhoods developed
two protocols, one using resident surveys and the other using neighbor-
hood audits (known as systematic social observation, or SSO).” They
also coined the term “ecometrics” to describe their application of tools
from the field of psychometrics, which is concerned with the quantita-
tive description of behavior, to the study of spaces, in this case neigh-
borhoods. One of the main test cases for demonstrating their ecometric
methodology was to measure physical and social disorder, or “broken
windows,” as these features are sometimes called. Since then, studies have
replicated and extended these protocols in a variety of cities and across
disciplines, including sociology, criminology, public health, community
psychology, social work, child development, and others.!

Ecometrics might be seen as the precursor to the composite approach
to measuring the urban landscape I described in Chapter 1. Where modern
data systems and sensors compile information from many different
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sources, ecometrics combine multiple observations of a neighborhood to
robustly assess local conditions. Given this consonance between them,
modern digital data have the potential to overcome some of the weaknesses
that exist in current ecometric protocols. First, existing methods require
an immense amount of effort and resources. For example, Sampson and
Raudenbush’s neighborhood audits entailed driving a van equipped with
cameras up and down more than 20,000 streets at 5 mph, followed by
extensive coding of the videos. Second, the variety of measures has been
relatively limited, concentrating on observations of disorder and surveys
of physical conditions and social dynamics, the latter largely centered
on social cohesion between neighbors and the collective ability to en-
force social norms. Because modern digital data are naturally occurring,
the effort required to create new ecometrics from them is likely less than
for a whole-city survey or audit. Additionally, their variety and detail have
the potential to support many neighborhood descriptors that have not
previously been available.

As noted in the discussion of “big data,” however, naturally occurring
data may lack some of the elements required for the creation of rigorous
ecometrics. Three problems in particular stand out. First, the substantive
content of these data is noisy, and it is not immediately apparent what
they can measure or how they do so. Second, there may be some aspect of
data collection that creates systematic biases in measurement. Third,
there is no information about what scale of geographical analysis the data
can support—for example, census block groups (CBGs) or tracts—or over
what time spans. This chapter puts forward a set of guidelines for eco-
metrics using modern digital data that attends to each of the three
main issues: (1) extract constructs of interest and isolate them from irrelevant
information; (2) address validity by identifying and adjusting for any
sources of bias; and (3) establish criteria for reliability and the most
appropriate spatial and temporal windows for their measurement.

Not coincidentally, I originally undertook this work with Robert
Sampson and our colleague Christopher Winship, in addition to the city
representatives mentioned at the beginning of this chapter. Like Sampson
and Raudenbush, we illustrated our methodology by measuring physical
disorder, this time based on 311 reports, which I again do here, asitisa
useful and accessible case.!! The proceeding sections walk through the three
guidelines one-by-one. Though the explicit focus is on ecometrics, it is
important to keep in mind that the guidelines are applicable to any similar
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work with modern digital data. Each of the three sections begins with the
conceptual problem and proposed methodological solution and ends with
a general summary. The empirical demonstration of methodology is sand-
wiched in between. These parts are clearly delineated, enabling readers to
access all of the chapter’s main points, regardless of the level at which
they choose to engage with the methodology. For those who want to go
further and analyze the data used in this chapter themselves, they are
available through BARI’s Boston Data Portal.!?

Content: Capturing the Construct of Interest

The diverse content that distinguishes modern digital data is also one of’
its greatest challenges. On the one hand, it means that many aspects of
society might be measured with precision and detail. On the other hand,
the data come with no guidelines detailing what the data actually can
measure or how to isolate them from other threads of information
contained within the data set. Traditionally, research measures are derived
from protocols designed to access an underlying construct. Administrative
data are not endowed with an a priori theoretical organization of this sort.
Records of 311 cases, for example, are a by-product of a system intended
to transmit the needs of constituents to the appropriate government
agencies, and their organization reflects this function rather than a
deliberate intent to measure neighborhood characteristics. Consequently,
we do not entirely know what the “eyes and ears of the city” are actually
seeing, hearing, and communicating about the urban landscape. Fur-
thermore, whatever these measures happen to be, are they of any interest
to researchers, policymakers, and practitioners?

The Boston system handles ~175,000 cases annually, covering 225 case
types, ranging from reports of graffiti, to tree emergencies, to requests for
bulk item pickups, to complaints about malfunctioning traffic signals,
to questions about parking schedules. This range of information would
suggest that 311 requests could effectively describe variation across
neighborhoods on multiple dimensions, but this would require method-
ologies that can separate these dimensions from each other. One partic-
ular aspect of urban neighborhoods captured by 311 records is physical
disorder, or deterioration and denigration of spaces and structures, in-
cluding loose garbage, graffiti, and dilapidation. Thanks to the popularity
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of broken windows theory over the past 30 years, physical disorder is
regularly examined and referenced in criminology, sociology, and public
health studies. A notable proportion of 311 reports reference issues that
reflect physical disorder (e.g., graffiti), though many others do not (e.g,,
bulk item pickups), meaning it will be necessary to distinguish between
them. Physical disorder also makes a worthwhile proof of concept for ex-
tracting ecometrics from modern digital data, because the resultant mea-
sures will be relevant to researchers and practitioners alike.

The Importance of Broken Windows

Why measure physical disorder in the first place? Physical disorder is one
component of the more broadly defined construct of neighborhood
disorder, which encompasses any visual cues that reflect a “breakdown of
the local social order.”’® These visual cues can be the behaviors that em-
body such breakdowns (e.g., public drunkenness, loitering, and panhan-
dling), known as social disorder, or, in the case of physical disorder, artifacts
of such behavior that have left a mark on the space, including empty beer
cans, dilapidated housing, or graffiti. Though disorder has entered
popular consciousness through the evocative “broken windows” theory
(BWT), it has a long history as an indicator of neighborhood quality.
From Charles Booth’s maps of the conditions of nineteenth-century
London, to the early Chicago School of Sociology’s writings on urban
contexts in the 1920s and ’30s, to Jane Jacobs’s descriptions of New York
City in the 1960s, urban scholars have often used disorder as a proxy for
less-visible maladies and the overall well-being of the community.

BWT is distinctive in that it attributed a causal mechanism to dis-
order, arguing that these visual cues lead to increases in crime in a neigh-
borhood." More recent work building off of this premise has extended
the hypothesis to suggest that disorder might also cause elevated stress
and related health outcomes,' higher levels of risky behavior,'® and juve-
nile delinquency.”” There have been extensive debates regarding BWT
and the extent to which disorder actually has each of these impacts on
communities and the residents who live there. One of the main critiques is
that disorder is strongly correlated with all of these outcomes, particularly
crime, because it is just one of a vast array of products influenced by a
neighborhood’s capacity to regulate behavior and spaces, known as collec-
tive efficacy. This argument was borne out by Sampson and Raudenbush,
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who used ecometrics to show that disorder and crime are actually just
cosymptoms of a community with weak collective efficacy.!®

Though BWT is often treated as an ecological theory that describes
disorder’s role in accelerating urban decline, at its heart it is a theory of
how disorder impacts individuals. In terms of crime, it posits that disorder
signals a space that harbors uncivil or delinquent behavior, causing
individuals to either (a) feel liberated to engage in such behavior as well,
thereby contributing to disorder and crime, or (b) retreat socially out of
fear of potential danger, undermining the natural capacity of the neigh-
borhood to discourage crime. The biosocial perspective argues that the
stress associated with this second effect is also responsible for any health
consequences of disorder.!” My colleagues Chelsea Farrell and Brandon
Welsh and I recently undertook a meta-analysis of studies that tested the
effects of disorder on individual-level behaviors and outcomes. We found
that, when controlling for important correlates such as median income
and collective efficacy, disorder had a limited, practically negligible effect
on residents’ aggression and criminality as well as on their attitudes toward
the neighborhood. It did have a consistent effect on medical outcomes
related to stress and mental health, though not physical health. Whereas
previous critiques cast doubt on disorder’s importance for neighborhood-
level outcomes, this newer work does the same for individual-level out-
comes, except in terms of mental health.

The mixed evidence for BWT does not mean disorder is no longer of
interest. First, disorder does appear to have a salient effect on mental
health in residents, if not on aggression and neighborhood attitudes.
There is also a second value of measuring disorder embedded in theory
surrounding collective efficacy. How a neighborhood staves off or
succumbs to disorder acts as a model test case for understanding the
social machinery of a neighborhood. Early urban theorists were drawn to
disorder (or its absence) for this very reason, long before BWT attributed
a causal role to disorder, and it is in this same spirit that it remains a
pertinent aspect of a neighborhood’s scenery.

Isolating Physical Disorder from 311 Reports

One of the major contributions of Raudenbush and Sampson’s ecometric
approach was the introduction of the item-response model, a tool commonly
used in psychometrics and probably most recognizable in the context of
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standardized testing. A student who takes the Scholastic Assessment Test
(SAT), for example, completes many questions (i.e., items) of varying
difficulty that are then used to collectively assess a single underlying
capacity (i.e., scholastic aptitude). In the case of disorder, a neighborhood
audit or survey treats various aspects of disorder—graffiti, dilapidation,
loose garbage—as distinct items and combines them to create a compre-
hensive measure. The item-response model translates well to administra-
tive data, especially when cases are categorized by content, as they are in
311. There are two steps when constructing a measure based on an item-
response model. The first is to define the construct of interest and use it
to select appropriate items. The second is to use correlations between
items to determine whether they reflect a single construct or instead
actually capture multiple constructs.

Selecting Items

There have historically been two definitions of physical disorder.
Raudenbush and Sampson’s measure focused on the publicly visible
artifacts of social incivilities, such as graffiti and forms of litter arising
from illegal or problematic behavior (e.g., used condoms, empty beer
bottles, hypodermic needles).?” Other researchers have since expanded this
definition to include any evidence that “spaces are not being kept or used
properly.”?! This has led to a variety of protocols that also include items
that, while not the result of flagrant incivilities, reflect an overall pattern
of neglect, including deteriorating or abandoned housing, unkempt lawns
or vegetation, and litter of all kinds.?> One important consequence of this
approach is that it extends measurement to elements of the neighborhood
that are technically private but whose appearance and use are a visible part
of the local scenery, such as front porches, lawns, and the facades of
houses. Because this is the current convention, it is the basis for the work
presented here.

When we originally completed this study in 2012, Boston’s 311 system
had received 334,874 requests for service via its three channels (hotline
calls, internet self-service portal, and smartphone application), covering
178 case types,? of which 33 might be evidence of either denigration or
neglect to spaces and structures (reported in Table 2.1). These data have
since been published on BARI’s Boston Data Portal.?* Importantly, we did
not include instances of natural deterioration, such as potholes or
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TABLE 2.1 Case types that reflect human neglect or denigration of the neighborhood,
including their frequency, categorization by factor analysis, and factor loadings

Case type Count Factor loading
Housing issues
Bedbugs 871 49
Breathe easy 590 .53
Chronic dampness/mold 442 44
Heat—excessive, insufficient 2,175 .62
Maintenance complaint—residential 687 .54
Mice infestation—residential 796 .59
Pest infestation—residential 330 .52
Poor ventilation® 26 —
Squalid living conditions?® 128 —
Unsatisfactory living conditions 8,948 .85
Unsatisfactory utilities—electrical, plumbing 174 41
Uncivil use of space
Abandoned building 238 .36
Illegal occupancy 642 42
Illegal rooming house 471 47
Maintenance—homeowner 180 41
Parking on front/back yards (illegal parking) 336 42
Poor condition of property 2,438 .80
Trash on vacant lot 432 .57
Big buildings
Big buildings enforcement 236 .68
Big buildings online request 274 72
Big buildings resident complaint 209 .60
Graffiti
Graffiti removal 8,826 .83
PWD graffiti 847 .50
Trash
Abandoned bicycle 144 A4S
Empty litter basket® 802 .30
Illegal dumping 2,292 .87
Improper storage of trash (barrels) 4,756 91
Rodent activity 3,287 40
No factor (discarded)
Illegal auto body shop 105 —
Illegal posting of signs 236 —
Illegal use 137 —
Overflowing or unkempt dumpster® 526 —
Pigeon infestation 82 —

Note: For factor analysis, N = 544 census block groups. An iterated principal factors estimation was used

with a promax rotation.

a. Items did not load upon initial factor analysis but were added based on content similar to factor or

one or more of its constituent items.

b. Item loaded at >.3 on both the trash and graffiti factors. It was maintained on the trash factor for

reasons of content.
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streetlight outages. Many of the selected case types are usual suspects,
such as graffiti and abandoned buildings. Others are similar in content
but rarer given their intensity, such as “squalid living conditions.” Still
others are unfamiliar but seemingly relevant, such as cars illegally parked
on alawn. Possibly most notable are those that are novel because they are
more often experienced in private spaces, such as failing utilities or rodent
infestations. Such cases highlight 311’s ability to “see” the conditions
inside houses, adding a new dimension of disorder that is not accessible
to sidewalk-based audits. Though the array of case types capturing dis-
order is impressive, it is important to point out that just over 80 percent of
case types were deemed irrelevant. To be fair, the 33 case types of interest
accounted for a disproportionate 50 percent of all reports, but even that
means that we discarded over half of the database in order to isolate our

desired construct.

Factor Analysis

The item-response model assumes that the selected items actually
reflect a shared underlying process or related set of processes. To evaluate
whether this is the case, we use factor analysis to examine the correlations
between items across neighborhoods over the 2.5-year period of data
(approximated using census block groups). If they are sufficiently strong,
there is reason to believe they reflect a single construct, or “factor.” If not,
one or more items might be omitted from the final measure. More inter-
esting is that the items may actually capture multiple constructs. This
would stand in contrast to existing measures of disorder, nearly all of
which consist of a single factor. The only exception is Ross and Mirowsky’s
survey measure, which includes two components, “disorder” and “decay,”
that approximate the dichotomy between physical conditions arising from
social disorder and others arising from neglect.?

Our factor analysis organized 28 of our 33 case types into five dimen-
sions of disorder; five were discarded because they did not load on any
factor, indicating that they were not part of the construct.?® The items in-
cluded in each are reported in Table 2.1, but in general terms they might
be described as follows:

* Housingissues, including poor maintenance by property owners (e.g.,
poor heating, chronic dampness) and the presence of pests (e.g.,
bedbugs).
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* “Uncivil” use of space, or private actions that negatively impact the
public sphere (e.g., illegal rooming house, poor conditions of
property, and abandoned building).

* Big buildings complaints, regarding the upkeep of large apartment,
condo, and office buildings and the like.

* Graffiti, as reported by both constituents and public works
employees.

* Trash, including the inappropriate disposal of trash, such as illegal
dumping, improper storage of trash barrels, and abandoned bicycles.
This construct also included rodent activity, which, though not an
incivility itself, is often a consequence of poor trash storage.

Because nearly all previous measures of physical disorder had only one
dimension, we examined whether these five factors might themselves
reduce to a set of higher-order measures of disorder. Rather than combine
into a single superordinate measure, they instead broke out into two
separate dimensions of physical disorder, as illustrated in Figure 2.1:
denigration of the public space, comprised of trash and graffiti; and poor care
or negligence for private space, comprised of big buildings, housing, and
uncivil use. For brevity, we refer to these two dimensions as public denigra-
tion and private neglect. These relationships are illustrated in Figure 2.1.2”

Summary: Private and Public Spheres of Disorder

The first task of developing a measure of physical disorder from 311 rec-
ords was to isolate the relevant content and organize it into interpre-
table measures. Already, we see some of the potential advantages that
administrative data have over previous ecometric methodologies. First,
the case types handled by the system are sufficiently diverse to capture
two distinct but related aspects of physical disorder: private neglect and
public denigration. These further break down into five lower-level categories
that are more specific: housing, uncivil use of space, and big buildings for private
neglect; and graffiti and trash for public denigration. This multidimen-
sionality not only reflects a more nuanced measurement of physical
disorder but also opens up access to a previously unavailable compo-
nent of physical disorder. Whereas existing protocols, especially those
utilizing neighborhood audits, were limited to those elements of dis-
order that could be observed from the street, 311 reports include problems
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occurring inside buildings. In this manner, the “eyes and ears of the city”
are able to see conditions in both public and private spaces, providing a
comprehensive view of deterioration and denigration in a neighborhood.
For the sake of brevity, the foregoing analyses focus specifically on these
two higher-order measures.

Validity: Aligning Data with Reality

It is tempting to treat ad ministrative records, social media posts, and the
like as a faithful representation of the pulse of the city. Once one isolates
the content that reflects a particular construct of interest, a new dimension
of the urban landscape should be laid bare. The difficulty with this logic
is that the data were not collected systematically with the goal of capturing
objective information in an unbiased fashion. Instead, aspects of the data-
generation process mayimbue the data with inherentbiases, confounding
any measures based on them.

The phrase “inherent biases” would suggest that naturally occurring
data are a dead end for rigorous research and largely useless for policy and
practice. This is not necessarily the case. If we can identify the sources of
bias and correct for them, we will be able to access the information we
actually want. Bias is nothing new to social science, and there are tools
for addressing it, but the nature of bias in these data is a bit different from
what we are accustomed to. Survey researchers have long recognized the
biases that can be created when the sample of participants is not repre-
sentative of the broader population. For example, many studies see an
underrepresentation of disadvantaged or undereducated populations. In
such cases, a weighted model will magnify the importance of individuals
with lower incomes in order to create greater balance. The bias of naturally
occurring data, however, arises because the actions that generate the
information of interest (e.g., reports of physical disorder) are not systematic
butinstead are driven by some other process. This case is novel because it
arises from a lack of control over data collection and creates a need for
new methodological solutions. For example, Derek Ruths and his team
have conducted a number of studies attempting to impart validity to
social media data, including one study that used frequency and content
of posts to distinguish individuals from organizations.?® In some cases,
this form of bias not only presents a new challenge but can also inspire
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further research, as the source of bias is itself a phenomenon of interest.
This, as we will see later in this chapter, is true for the case of 311.

To illustrate the potential for bias in 311 data, one will note that each
report is in fact the coincidence of two events: the issue itself and the
decision of a resident or passerby to report it. Consequently, the distribu-
tion of reports depends not only on the density of issues across space but
also on the probability that they will be reported in a given area. If this
second value varied across neighborhoods, it would create systematic biases
in any measure based on 311 data. In regions where residents are not in-
clined to make such calls, an issue might sit unnoted for a lengthy pe-
riod, or even indefinitely, creating a gap (i.e., false negative) in the data-
base. Conversely, there might be neighborhoods in which residents are
quite vigilant, even generating multiple reports for a single issue, which
would in turn create false positives and exaggerate the prevalence of
disorder. The resultant variation in reporting might be referred to as the
civic response rate, and is something for which any valid 311-based mea-
sure of neighborhood conditions will need to account.

This section describes the four methodological steps my colleagues and
I took to establish a set of validated, 311-based measures of physical
disorder that account for the bias introduced by the civic response rate.
First, we used two neighborhood audits—identifying streetlight outages
and broken sidewalk panels—to assay the propensity of a neighborhood’s
residents or visitors to report an issue. This in turn acts as an indepen-
dent measure of civic response rate. Second, we created and evaluated a
measure estimating the civic response rate based on the content of the
311 database. This was critical because if the measurement of civic re-
sponse rate depended on neighborhood audits, our “novel” methodology
would require just as much work as traditional protocols. In contrast,
an automated estimate of the civic response rate would allow the con-
tinual production of an “adjustment factor” that accounts for bias in the
raw measures of disorder. Third, we had to calibrate our adjustment
factor against objective measures of physical disorder, determining how
heavy its influence should be. This was done using observations from
an additional neighborhood audit that assessed loose litter on streets and
sidewalks.

The first three steps constitute a complete methodology for translating
araw database of 311 requests into a measure of physical disorder across
a city, but we could not stop there. As the fourth and concluding step, we
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had to establish construct validity for our new measures, meaning we had
to determine their substantive interpretation based on relationships with
established variables.?’ In other words, did our adjusted measures of
disorder correlate with those characteristics that they logically should?
To examine this question, we compared our new adjusted measures with
a series of demographic, economic, and social indicators traditionally
associated with disorder.

Step 1: Assaying the Civic Response Rate

In summer 2011, I recruited a team of students at the University of Mas-
sachusetts Boston, where I was teaching classes, to conduct neighborhood
audits that would estimate the civic response rate. Over the course of the
study, we visited a demographically and socioeconomically representative
sample of approximately half of Boston’s census tracts. In each census
tract, a pair of team members recorded for both sides of every street
segment®® (1) whether there were any streetlight outages and (2) the level
of loose garbage on the street and sidewalk. In total, we assessed 4,239
street segments and identified 244 streetlight outages. For now, I focus
on the streetlight outages, as they were central to estimating the civic
response rate, but we will recurn to the garbage ratings later in this sec-
tion. In a second audit, a consulting group hired by the city of Boston’s
Public Works Department assessed all of the city’s sidewalks between
November 2009 and April 2012. For each sidewalk, the assessors noted
the proportion of panels that required replacement (i.e., cracked, broken)
and subtracted this from the total, creating a measure of sidewalk quality.
More details on the audits are available in Appendix A.

Each of the two audits produced a map that reflected the distribution
of a particular type of public issue across the city. By cross-referencing
these maps with the 311 database, we were able to identify when and where
these issues were reported. As might be assumed, the probability of a
streetlight outage being reported increased at a decreasing rate over time.
Nine percent of outages were reported by constituents within a week of
the audit and 22 percent by the end of the first month. After five months,
67 percent of streetlight outages had been reported by a constituent. For
sidewalks, only 4 percent elicited requests for repair, though the majority
of these (62 percent) elicited more than one, and some had many reports
associated with them (max = 19). Unsurprisingly, those with calls also had
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more broken panels (457356 = 3.79, p <.001). If we compare these same
metrics across tracts—measuring for each how quickly people report a
streetlight outage and how likely a broken sidewalk is to elicit repair
requests—we can then estimate the propensity of each neighborhood to
report problems; that is, its civic response rate.’!

There was indeed considerable variation in civic response rates across
the city. For streetlight outages, this was most apparent when estimating
whether a neighborhood reported a streetlight outage within two months,
ranging from a probability of 19 percent to as high as 72 percent across
neighborhoods.? Tracts also varied in their likelihood of reporting a
broken sidewalk; reporting for the average sidewalk, which had about
one-third of its panels broken, ranged from 2 percent at the lowest to
11 percent at the highest.?® This substantial range in the propensity to
report an issue indicates that the civic response rate could in fact create
meaningful bias in any measure of neighborhood conditions based on 311
records.

Step 2: Estimating Civic Response Rate from 311 Reports

Given that the civic response rate varies across neighborhoods, we will
need to account for it if we want to create valid measures of neighborhood
conditions based on 311 reports. Doing so poses its own measurement
challenge. Whereas the preceding subsection measured the civic response
rate directly, the broader goal is to estimate it indirectly through the 311
database. We could, of course, use the audit-based measures of civic re-
sponse rate to adjust our measures of physical disorder, but this would
be a temporary solution that might work for one or two years. Eventually,
variation in the civic response rate will shift, with some places becoming
more responsive and others less so. As a result, the continued measure-
ment of physical disorder would require repeated neighborhood audits
assessing the civic response rate. Instead, if the civic response rate could
be estimated through the 311 database, it might be measured as often as
desired (within reason, as we will explore further in the next section, on
reliability), thereby enabling automated, repeatable measures of neigh-
borhood conditions based on 311 that account for the civic response rate
at that time. In order to do so, we must again isolate relevant content
from the database, this time reflecting the civic response rate, and then
coordinate it with the audit-based measures.
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Defining Civic Response Rate

In order to estimate the civic response rate from the 311 database, it is
first necessary to determine what elements constitute it. My colleagues
and I proposed two. First is engagement, or knowledge of 311 and the
willingness to use it. A large part of the battle for any public service agency
is informing residents of available services and convincing them to use
them. This can be particularly difficult when communicating with dis-
advantaged or immigrant groups that either prefer not to interact with the
government or do not expect it to be responsive.’* The second is custodi-
anship. Knowing of and being willing to use 311 is a necessary condition
for reporting a public issue, but it is not a sufficient one. When calling in
a report about something like graffiti or illegal dumping, one is taking
responsibility for the public space, requiring a different set of motivations
than a request addressing one’s personal needs (e.g., a request for a bulk
item pickup).

To develop indicators of engagement and custodianship from the 311
database, we again used case types to limit our attention to reporting on
particular situations of interest. In addition, we leveraged the user
accounts maintained by the city to map reporters across the city. This was
based on the logic that the density of reporters is most reflective of whether
any person will bring a particular issue to the government’s attention. We
see the value of each of these techniques for measuring both engagement
and custodianship. First, the most direct indicator of engagement would
be to tabulate the number of individuals who do and do not know about
311, which can be approximated as the proportion of neighborhood
residents who have an account. A less direct approach would be to identify
case types whose need is likely to be even across the city. For example, one
might expect residents of all neighborhoods to have a similar need for
sanitation services to pick up bulk items. Another example of an evenly
distributed need is for snowplows during a snowstorm, controlling for
certain infrastructural characteristics.?® In these cases, the geographic
distribution of reports reflects the likelihood of utilizing the system.

Measuring custodianship requires a particular focus on reports that
document a case of public deterioration and, in turn, a constituent’s
decision to take action regarding it. For this reason, we identified a subset
of 59 case types that reflect issues in the public domain, including many
(but not all) of the case types regarding physical disorder, and also

including instances of natural deterioration, such as streetlight outages.>¢
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Unfortunately, it is not possible to treat any one of these types as a
benchmark, as is done with bulk item pickups and snowplow requests for
engagement, because the very issue at hand is whether public issues are
uniformly distributed across the city. Instead, we focused on reporters and
their activities, limiting our attention to those who have acted as custo-
dians (i.e., reporting one or more public issues). In 2011, for example, only
46 percent of registered users who made a report acted as custodians, in-
dicating that this is a distinct way of using the system. Going further,
whereas most custodians report public issues only on rare occasions—in
2011, 87 percent of custodians made two or fewer such reports—there are
those who are considerably more active (18 reporters made over 100
reports). Given their zeal for neighborhood maintenance, we refer to
individuals who make three or more reports in a year as “exemplars.” More
important for our purposes here, though, is their greater reliability in
making custodial reports. These two groups, typical and exemplar cus-
todians, represent resources for custodianship, and neighborhoods
with a greater number of one or the other would be expected to report
public issues more often and more quickly.

Coordinating Direct and Indirect Measures of the

Civic Response Rate

To recap, we have three indicators for measuring a neighborhood’s
engagement (total registered users, bulk item pickups, and snowplow requests)®”
and two for measuring custodianship (typical custodians and exemplars).
Before analysis, however, we removed the measure of all users from en-
gagement, as it was so strongly correlated with typical custodians that
they were deemed to be the same measure (r=.93). The analysis that
follows aligns these indicators with the measures from the neighborhood
audits in order to construct a final algorithm for estimating the civic
response rate from the 311 database.3® For user accounts, as elsewhere in
this book, the home address is used whenever it is on record (~45 percent
of registered users), and for others it is estimated as the census geography
within which the individual person makes the most reports (accurate for
98 percent of custodians for census tracts).

A technique called structural equation modeling made it possible to
evaluate our approach to estimating the civic response rate. This enabled
us to do two things. First, we were able to treat engagement and
custodianship as “latent” or conceptual constructs that were manifest
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through one or more measured variables, which is how we theorized them.
We could also test the extent to which the measures from the neighborhood
audits related to these two constructs. As illustrated in Figure 2.2, the
final best-fitting model strongly supported our proposed strategy for mea-
suring civic response rate.>® Bulk item pickups (f=.84, p<.001) and
snowplow requests (§ =.58, p<.001) acted as indicators of engagement,
and typical and exemplar custodians acted as indicators of custodianship
(typical custodians: p =.52, p <.001; exemplars: § =.74, p <.001). With the
removal of the measure of all users, it was also necessary to have typical
reporters of public issues act as an indicator of engagement (f§ =.50,
p <.001). All of this accounted for the tendency of neighborhoods with
greater total population to have more typical and exemplar custodians
(typical custodians: ff =.13, p <.05; exemplars  =.16, p <.01).

The most notable result from this model was that the two objective
measures of civic response rate were only related to the latent construct
of custodianship (sidewalks: f =.34, p <.001; streetlight outages: f =.18,
p<.05) and not to engagement. This reflects the fact that engagement

Lights
Reported
Reporting within two
Measures from Audit Sidewalks Months

Conceptual
Components of
Civic Response

Engagement

Rate
Measures Bulk ltem Snowplow Typical Exemplar
from 311 Pickups? Requests® Custodians®© Custodians®©

FIGURE 2.2 Building a 311-derived measure of the civic response rate based on
relationships with objective measures from neighborhood audits.

Note: CFI=.95, SRMR =.06; N =195 census block groups with measures on all variables. All
parameters are significant at p <.0S.
a. Log-transformed before analysis.
b. Controlled for total population, total street length, and dead-end length before analysis.
c. Controlled for total population.
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might be necessary for reporting public issues—indeed, one would need
to know of and be willing to use 311 to be a custodian as defined here—but
is not sufficient for doing so. Instead, the key factor in determining the
civic response rate of a neighborhood was the density of custodians, or
the people who would invest the effort to address a streetlight outage,
broken sidewalk, or other instance of deterioration in the urban com-
mons. It also means that custodianship is the critical quality that
makes the “eyes and ears of the city” stronger in some areas than in others
and thereby introduces bias into any 311-based measure of neighbor-
hood conditions.

Step 3: Calibrating the Adjustment Factor

We can now use our measure of the civic response rate, which it turns out
depends primarily on custodianship, to adjust the raw measures of
physical disorder to better reflect objective conditions. This process might
be thought of as being similar to a volume knob that balances out regional
differences in custodianship. Where custodianship is lower, we might
“turn up the volume” on the raw number of reports of physical disorder,
assuming that some issues are going unreported. Where custodianship
is higher, we need to turn down the volume in order to temper outstanding
vigilance. It is not immediately clear, though, how much influence this
adjustment factor should have, meaning we will need to calibrate it against
objective measures of disorder. For this purpose, we again utilize the
neighborhood audits. Recall that the student team that recorded street-
light outages also rated street litter, a feature that is traditionally at the
center of measures of physical disorder. From these ratings, we created
neighborhood-level measures of litter.*

Calibrating the adjustment factor occurred in two parts. First, we ran
regressions to examine the relationship between raw counts of case types
in the two dimensions of disorder*! and our objective measure of litter.
This analysis was limited to residential neighborhoods (excluding regions
dominated by institutions, parks, or downtown areas), as the predictive
relationship between local behavior and loose litter would be most clear
in these areas; in others, litter would be subject to dynamics that would
not necessarily influence the other components of physical disorder (e.g.,
graffiti) in the same way, such as high pedestrian traffic.** The association
with litter levels was strong for raw counts of cases of private neglect
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(B=.63,p<.001) but more moderate for public denigration ( =.18, p <.05),
indicating a potential need to adjust at least the latter measure to better
reflect objective conditions.

Second, we created a composite measure of custodianship for each
neighborhood using the parameter estimates from Figure 2.2, which
would act as the basis for our adjustment factor. Importantly, the effect
of avolume knob is always subject to the amount of noise it is amplifying
and dampening. For this reason, we created an interaction effect that
made the influence of custodianship proportional to the quantity of
reports.*® By adding this adjustment factor to each of the previous
regressions, the final parameter estimates determined the amount of
influence it should have to best align with objective levels of disorder. As
hoped, the adjustment factor strengthened the relationship between each
of the 311-based measures of disorder with levels of litter. This was par-
ticularly true for public denigration (A R*=.06, p<.01), doubling its
overall relationship with levels of street garbage. The impact of the ad-
justment factor was less dramatic for private neglect (A R*=.01, p <.05),
though this is unsurprising given the strong correlation it already had
with street garbage before adjustment. This verifies the calibration and
suggests that the final, adjusted measure in fact reflects objective levels
of disorder, accounting for the civic response rate.

Step 4: Establishing Construct Validity

The fourth and final step of establishing validity for 311-derived measures
of physical disorder was to evaluate construct validity. In order to confirm
whether the adjustment factor in fact created measures that faithfully
reflect neighborhood conditions, we examined their relationships with
other neighborhood indicators associated with blight. These included
median income, home ownership, and density of minority ethnicities
from the U.S. Census Bureau’s American Community Survey (ACS; 2005-
2009); measures of perceived physical disorder and collective efficacy (i.e.,
social cohesion and social control between neighbors) from a resident
survey (the Boston Neighborhood Survey); and reports of gun-related
incidents from Boston’s 911 call record (2011). We again limit our analysis
to residential neighborhoods, but for better comparability with previous
studies examining such correlations, we transition from census block
groups to census tracts as the unit of analysis.**
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TABLE 2.2 Establishing construct validity for measures of physical disorder from
311 reports by correlating them with other neighborhood characteristics typically
associated with blight

Private neglect Public denigration

Median income —.59%** —.39%¥*
Home ownership —-.36%%% —.49%***
% Black .O1%** -.05

% Hispanic 27 ALEEE
Collective efficacy —.38%** —.48%**
Perceived physical disorder AgrEE A4gFH*
Gun-related incidents .68%** 27FE%

Note: N = 428 residential census tracts.
#5% p< 001

The measures of private neglect and public denigration had many of the
anticipated relationships, as shown in Table 2.2. They were lower where
there was higher median income, home ownership, and collective efficacy,
and greater where there were more gun-related incidents, higher resident
perceptions of disorder, and a higher density of Hispanic residents. The
one unexpected finding was that the density of black residents, while
strongly correlated with private neglect, held no correlation with public
denigration. These correlations are largely consistent with the relation-
ships previous measures of disorder have held with indicators of blight.
For example, the correlation between private neglect and income in
Boston is —.59, whereas Raudenbush and Sampson found that disorder and
poverty correlate at .64 in Chicago.* Though the correlations of our ad-
justed measures and perceived disorder might seem low, they are similar to
previous comparisons between these two constructs, reflecting the con-
sistent finding that neighborhood conditions and resident perceptions of
them are not always equivalent.*®

Summary: Adjusting for the Civic Response Rate

This section has walked through a process that translated raw counts of
311 reports of physical disorder, beset by bias from a “civic response rate,”
into a set of adjusted measures that better reflect objective conditions.
This entailed (1) quantifying differences in the civic response rate across
neighborhoods through independent audits; (2) the conceptual and
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empirical development of 311-based measures of civic response rate, which
turned out to depend on custodianship; (3) calibration of an adjustment
factor that accounted for varying levels of custodianship; and (4)
evaluation of construct validity by examining correlations between the
final adjusted measures and demographic and social indicators known
to be associated with disorder. Apart from their practical value, the resul-
tant measures act as a proof of concept, demonstrating that it is possible
to adjust for inherent biases in naturally occurring data and create vali-
dated measures. Further, the discovery of custodianship as the critical
factor underlying the civic response rate revealed that the source of bias
itself might be interesting if subjected to the same rigorous theoretical
considerations required to extract a meaningful, interpretable measure.

Reliability: Criteria for Spatiotemporal Scales

Having solved the challenges of content and validity, we now have a meth-
odology for measuring physical disorder using the 311 system. How-
ever, it still lacks guidelines for how such measures should be bounded in
space and time. The previous methodological steps were conducted with a
period of more than two years, but is it possible to measure neighbor-
hood conditions more regularly, say every year or even every few months?
This brings us to the third feature of research-quality data that is missing
from naturally occurring data: criteria for reliability, or how often and at
what scale a measure should be calculated in order to be robust to sto-
chastic processes. The interests here are twofold. The first regards the
“optimal” time window for cross-sectional measurement at a given geo-
graphic resolution (e.g., census block groups or census tracts). Because we
will presumably have measures across multiple time windows, our second
interest is to assess the ability to track longitudinal trajectories of neigh-
borhoods relative to each other. In each case, the goal is a time interval
that is as small as possible, thereby maximizing precision and frequency
of measurement, but not so small as to be vulnerable to random events.
This third guideline is largely a technical exercise based on an existing
technique for ecometrics and thus offers little in terms of conceptual or
methodological advancement. That said, it is still important when
considering how to properly construct and utilize administrative records
in this way. For this reason, I include it, but do so only in brief. Those
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looking for more details should visit the article in which we presented the
work in greater depth.*

Analysis

The measures of physical disorder are not unitary measures but are ac-
tually composites that combine counts of reports of elements of disorder
with the prevalence of the two groups of custodians. For this reason, the
establishment of criteria for reliability for our final measures of physical
disorder requires that we first identify the appropriate time interval for
each of the component measures. This could then be tested for the com-
posite measure. We compared reliabilities for eight different temporal
windows for both census block groups and tracts: one, two, and three
weeks, and one, two, three, four, and six months. One will note, however,
that establishing reliability in this way is not possible for the measure of
exemplar reporters, because exemplars are identified by their behavior over
the course of a complete year. For this reason, we did not calculate their
reliability but introduce them only for the composite measures.*®

We leveraged multilevel models (or hierarchical linear models, or
HLMs, which we also did in the previous analyses; see note 31), this time
to assess the consistency of the multiple measures taken from a single
neighborhood over time and how well they enable us to statistically
distinguish between neighborhoods. In doing so, we sought time windows
for which the measures within a neighborhood correlated with each other
at a level of .7 or higher (based on the intraclass correlation coefficient,
or ICC). Reliabilities attained even this relatively stringent criterion for
rather short time intervals (full results are available in Appendix B). For
CBGs, either private neglect or public denigration could be measured
reliably every six months. For census tracts, the same value was two
months. Interestingly, counts of public reporters, though far fewer in
number than actual calls, featured greater consistency within a region
than either measure of physical disorder, reaching sufficient reliability
for three-month windows for CBGs and one-month windows for census
tracts. The multilevel models were also capable of discerning longitudinal
trends in disorder for these time windows based on the significant varia-
tion in slopes. To conclude, we examined whether these same properties
also held for the adjusted measures,* which are a composite of counts of
cases and the interaction with custodianship. For both measures of dis-
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order, the ICC was lower for the composite measures, but not alarmingly
so. This was true for two-month intervals for tracts (public denigration:
ICC = .44; private neglect: ICC=.65) and six-month intervals for block
groups (public denigration: ICC =.51; private neglect: ICC = .68).

Summary: How Often to Measure Disorder

I have moved through the establishment of reliability quickly for two
reasons. Not only is it largely a technical exercise, but it is also the least
novel methodologically of the three steps presented here, meaning its
stand-alone contribution is limited. That said, the results of this analysis
do highlight some of the advantages that arise from the size of modern
digital data. ICCs of thislevel are highly coveted in survey and observational
measurement in the social and behavioral sciences, and here they were
achieved for measures of two to six months—far more frequent than any
existing ecometric protocol could accomplish. Furthermore, this level of
reliability was maintained while also supporting longitudinal tracking.
This is highly distinctive and opens up the possibility for complex research
designs examining long-term trends in disorder.

The Opportunity of Naturally Occurring Data

Depending on one’s perspective, naturally occurring data either promise
to be transformative for the social sciences, including the study of cities,
or are fraught with too many biases and assumptions to be worthwhile.
As with nearly all scientific debates, the answer is somewhere in between
these extremes. This chapter presented a set of methodological guidelines
for walking this middle road, addressing the three main interpretive
challenges and deficiencies of these novel resources:

1. Extract constructs that reflect the theoretical concept of interest by
isolating relevant content from the noise surrounding it. This is
often facilitated by an item-response model and factor analysis, as
in our identification of 28 case types that constituted two higher-
order and five lower-order categories of deterioration and denigra-
tion within a neighborhood. Even when measuring engagement and
custodianship, which required more flexible use of the database,
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we still developed multiple indicators and assessed their statistical
relationships to create final constructs.

2. Validate the measure by identifying and adjusting for any bias that
might be introduced by the data-generating process. Because 311
records are the product of constituent reports, we needed to
measure, describe, and then account for variation in civic response
rates across neighborhoods.

3. Establish criteria for reliability in the measure’s ability to track informa-
tion across space and time. We saw that we could track our two
measures of physical disorder every two to six months (for census
tracts and block groups, respectively).

The work here provides a proof of concept, realizing 311’s purported
role as “eyes and ears” that crowdsource neighborhood conditions in real
time. The measures hold a number of advantages over ecometrics based on
surveys and neighborhood audits. First, they generate a distinctively mul-
tidimensional view of physical disorder, in part thanks to 311’s ability to
see disorder both in public and in private spaces. Second, their continuity
across space and time enables repeated measurement every two to six
months, whereas no previous protocol had been conducted for an entire
city more than twice in a decade. Finally, repeat measures are nearly cost-
less. If done manually, they require only a few hours of a research assis-
tant’s time to access new data and rerun the code; recent technological
advances in the automation of data transfer and processing have cut back
on this time investment even further. In contrast, whole-city assessments
using surveys and audits cost upward of $100,000. Some readers will note
that the development of the methodology entailed considerable work, in-
cluding two independent data collections and a lengthy set of analyses.
Nonetheless, that investment of cost and effort would be necessary for
any traditional protocol for measuring disorder and in our case laid the
groundwork for a methodology that can be reproduced within Boston and
can also be applied to other cities with their own 311 systems. In addition,
many cities frequently conduct audit studies, so it is reasonable to assume
that there will be additional opportunities to create validation measures.

Of course, the specific methodology and indicators presented here are
an initial step, and there is more work to be done to refine them. First, we
operated on the assumption that the civic response rate is consistent
across case types, but this may not be true. Even in our own data, reporting
rates for streetlight outages and broken sidewalks were only moderately
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correlated. Furthermore, the relationship between public denigration and
street garbage was weaker than might be expected. It could be that a
neighborhood’s tendency to report man-made incivilities is not fully
captured in its efficacy in reporting instances of natural deterioration
such as streetlight outages and sidewalk cracks. Put another way, not all
issues in the public domain are equivalent. Future validation efforts for
311 and related data sets will need to carefully evaluate the most effective
measures both for objective comparison and internal adjustment, as these
might differ depending on the particular set of conditions that are in-
tended to be the focus.

A second pitfall is that of feedback loops between the use of data and
its generation. This was a major concern of Lazer et al.’s critique of Google
Flu, in that search engine usage might have shifted based on the infor-
mation Google Flu was providing, thereby changing the very content the
algorithm was using to predict flu cases.>® Extending this concern to the
current example, if the city of Boston uses the distribution of custodian-
ship to guide outreach, it might change how those neighborhoods utilize
the system. The methodology could be robust to such shifts, as custodian-
ship is remeasured regularly based on the current number of typical and
exemplar custodians in a region. But what if changes in use of 311 make
these measures less effective as indicators of custodianship and the civic
response rate? Certain types of messaging might cause individuals to report
issues farther from their home neighborhood, making counts of resident
custodians less informative. Assurances that users can make reports
anonymously could lead to a rise in actual custodianship that is not cap-
tured by the density of registered users. In these or similar cases, the defini-
tion of the adjustment factor and its calibration would need to be revisited.
As we have learned from the parable of Google Flu, close attention to
feedback loops is critical when one uses data to drive a public service.

The Generalized Ecometric Approach

Given the diverse array of novel data describing the city, the guidelines
proposed here promise to greatly expand the characteristics of the urban
landscape that we can measure and track. We might call this a generalized
ecometric approach, applicable to any data source, and, in theory, to any
level of geography, including streets or even individual addresses. BARI
has already undertaken this broader mission in conjunction with the city
of Boston, using administrative records to build an extended library of

printed on 2/14/2023 4:14 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCOhost -

88 | THE FIELD OF URBAN INFORMATICS

ecometrics that visitors can visualize and download through our Boston
Data Portal, including indicators of social disorder, crime, and medical
emergencies derived from 911 dispatches;* two forms of investment
and growth, one based on local investment and the other on major de-
velopments, drawn from building permits;** and building ages and
trends in assessed value, obtained from tax assessments. Much of this
work is driven by student projects in Northeastern University’s urban
informatics program or supported by BARI research seed grants.

There have been numerous creative efforts beyond Boston to leverage
novel digital data to measure neighborhood characteristics. Legewie and
Schaeffer used 311 reports in New York City, for example, to measure
conflict between neighbors, using reports of noise complaints and other
semisubjective nuisances.* For social media, Daniela Quercia’s team has
used Twitter “tweets” to track the experiential landscape of the city,
including smells and sounds,** while others have demonstrated the use
of Instagram to measure social segregation.> The University of Chicago’s
Array of Things sensor system, mentioned in Chapter 1, tracks ambient
(e.g., heat, sunlight, rainfall), atmospheric (e.g., pollutant concentrations),
and activity (e.g., pedestrian volume) metrics at highly localized resolu-
tions. And some opportunities are only now being pursued, such as the
use of communication patterns through various electronic platforms
to measure social organization, one of the oldest concepts in urban sci-
ence. Overall, the confluence of these various lines of work is an extended
set of methodologies for measuring and tracking the social and physical
ecology of neighborhoods, sometimes with updated versions of tradi-
tional measures and other times capturing aspects of the urban landscape
that were not previously accessible.

An extended library of ecometrics has broad-based value. When incor-
porated into dashboards, it can help policymakers and practitioners im-
prove their responsiveness to on-the-ground conditions. If such dash-
boards are made public and interpretable, the contents can help local
organizations and residents better understand and advocate for their
communities. For researchers, however, measurement is just an early stage
of the scientific enterprise, and the real excitement is around the kinds of’
questions that we might ask with these metrics. Let us consider four such
opportunities. First, we can combine these novel metrics with traditional
methodologies, such as surveys and audits, to gain a more comprehensive
view of neighborhoods. This is particularly important because it would
be foolish to think that naturally occurring data could completely replace
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existing protocols; moreover, they will complement them in the deeper
study of the city. Second, as noted, the generalized ecometric approach
can accommodate the finer geographic resolutions of streets and even
addresses, provided measures are properly constructed. The ecometric
approach offers an interpretive frame for understanding these features of
what one might call microplaces and how they contribute to the ecology
of a neighborhood. Third, the longitudinal nature of the indicators can
support studies of cross-time dynamics. These might assess the persis-
tence of particular characteristics and also test their tendency to encourage
or inhibit other events or conditions in the future. Finally, because the
data are collected continuously, they facilitate the evaluation of experi-
ments and interventions; the “before” data already exist and can be com-
pared with the “after” data that are forthcoming. These four opportuni-
ties support a wide range of research questions, in turn imparting even
more practical value to the data themselves. Each will appear at dif-
ferent points during the studies in this book.

Conclusion

In demonstrating how modern digital data can reconfigure ecometrics,
this chapter has offered lessons that are applicable to urban informatics
more broadly and to the computational social sciences writ large. When
translating records into measurement, there is always a need to extract
the desired constructs, validate their real-world interpretation, and es-
tablish criteria for reliability. This is true whether the unit of analysis is a
geographic region, a person, a school, a train line, a company, or any other
population of items that a researcher wants to examine.

My hope is that the guidelines presented here are also sufficiently
flexible to support an approach to urban informatics that balances data
and theory. Essentially, the ongoing tension regarding which of these two
should lead inquiry is the newest iteration in the age-old debate between
deductive and inductive reasoning. The social sciences have long pre-
ferred deductive approaches, lest we fall into the trap of overfitting models
and creating new “knowledge” out of artifactual results. This is reflected
here in the decision to illustrate the ecometric approach to “big data”
with a modified version of one of urban science’s most classical measures,
capitalizing on existing theory to guide our process. Nonetheless, in the
words of Sherlock Holmes, it is a capital mistake to theorize in the absence
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of data. Many of our current theories were built to explain observations
made through traditional data sources, and consequently they are not
always well suited to the new content and complexities presented by novel
digital data. As Lazer et al. wondered, how much can current theory really
tell us about the structure and processes of the complete social network
of a city of a million people?*® It is thus necessary for us, at least at times,
to learn inductively from the data. These insights will in turn be subject
to the same rigorous evaluation required of any new theory, creating a
“checks-and-balances” approach to urban informatics.

In this chapter, we have already seen a valuable example of the ability
of data to lead us to new ideas. In seeking to identify the source of bias in
the 311 database’s representation of neighborhood conditions, we de-
veloped the concept of custodianship—the intentional effort to take
care of the public spaces and infrastructure of a neighborhood—and
discovered that it was statistically distinct from simply engaging with a
government service. Furthermore, it ended up being the foundation of the
civic response rate, giving it both practical and theoretical salience. As one
might recall from the beginning of this chapter, this was the second
question that our initial meeting at City Hall identified as the major
opportunity of 311 data: a direct window into the utilization of govern-
ment services. In addition, custodianship harkens back to the inspira-
tion that the earliest urban scholars saw in disorder. To them, disorder
was not so much the causal engine of decline depicted in broken windows
theory but instead an indicator of a neighborhood’s ability to manage
itself and its spaces. The further probing of custodianship through 311
would presumably be able to answer questions about neighborhood
functioning that have long been of interest but have not yet been acces-
sible. Consequently, what started out as unwanted bias becomes a truly
original contribution of the 311 data set: the opportunity to pursue a
wide range of unanswered questions about how individuals contribute
to the upkeep of public spaces and infrastructure—or the urban com-
mons. Going further, we can examine the consequences of these behaviors
for the broader community, and the lessons they teach us for “civic tech”
and other programs that incorporate the public into governance. This
opportunity is the inspiration for Parts IT and III of this book.
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CHAPTER 3

Caring for One’s Territory

ALL SOCIETIES HAVE A “COMMON.” Whether it be grazing space for live-
stock, waters for fishing, or even the sidewalks, streets, and parks of a
neighborhood, these collectively held spaces or resources generate both
value and responsibility for all who use them. A 311 system provides a
novel mechanism by which the residents of urban neighborhoods can con-
tribute to the maintenance of their commons, allowing them to channel
custodianship, or efforts to prevent or counteract physical disorder, through
government services. In turn, this makes them a part of activities they
would not otherwise have the expertise, equipment, or authority to
address—replacing a streetlight, painting over graffiti, or paving a pothole,
for example. That Boston has become a leader in this collaborative ap-
proach to urban commons only extends its legacy as a city at the forefront
of innovations in the management of the urban environment. As Michael
Rawson details in his book Eden on the Charles, Boston constructed the first
public water system, practically “invented” the pastoral suburbs, and
built a municipal park system of unprecedented scope, referred to as the
Emerald Necklace.! All were pioneering efforts to preserve the natural re-
sources and spaces on which the community depends.

One prominent environmental reform in Boston history remains
enshrined as one of its most famous (and beautiful) landmarks. It is also
a namesake for this book: Boston Common. As its name would indicate,
Boston Common was originally constructed according to the British
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tradition of maintaining common lands for the grazing of cattle, which
is how it was utilized for many decades. It was not until the mid-nineteenth
century that it became the bucolic park that we know today, enjoyed by
tourist and local alike for strolling, sunbathing, and the occasional swan
boat ride. How this came to be, however, is not necessarily as communi-
tarian as the creation of a “public park” might suggest. Over the years, the
Common’s central location placed it adjacent to important civic and busi-
ness centers, and therefore the sorts of neighborhoods in which the most
well-to-do (and influential) Bostonians lived and worked. As Rawson
explains, this localized demographic shift, along with a broader societal
trend away from husbandry, meant that very few of the Common’s newest
neighbors had cattle to graze. They thus had a different vision of its value
as a public resource.

Boston’s wealthier residents viewed the Common as an attractive piece
of open green space where one might escape the density, bustle, and grime
of the rest of the city. This ideal was only fully realized, however, if you
could also remove the cattle that were little more than dirty, noisy, po-
tentially dangerous nuisances. As such, “enclosure” of the Common
(ie., enclosed to grazing) gradually gained popularity, though not without
resistance from those in the lower classes who still kept livestock there and
their proponents. In 1830, after decades of argument and debate, the
Boston City Council finally set aside the Common for the exclusive use
of human recreation, placing it off-limits to grazing (to be fair, only a few
hundred people still grazed cattle there). In doing so, they created the first
public park in America that was dedicated entirely to recreation.

The case of 311 does not involve a battle between the upper and lower
classes, but there are some notable parallels with the enclosure of Boston
Common. Both initiatives center on the management of public spaces,
specifically the implementation of social norms surrounding their use
and treatment. In each, the motivating force appears to be a care for these
common spaces and a desire to enjoy them. Part IT of this book attempts
to better understand these motivations, the pursuant actions of individual
community members, and the way they contribute to the collective
maintenance of the commons. Research to date has largely focused on the
institutional structures that manage the commons, and allied work on
collective efficacy in urban neighborhoods has similarly studied the
contextual factors that predict the ability to complete shared tasks. Much
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less is known, however, about the discrete behaviors that determine the
conditions of the commons—or what we might call the behavioral dy-
namics of the commons. The 311 database offers a unique opportunity
to access individual differences in custodianship and how these variations
influence collective outcomes, something that has not been possible
through existing methodologies. This chapter focuses on where, how
often, and, most importantly, why individuals choose to take action
surrounding the commons. Chapter 4 then follows by bridging these
individual-level patterns to a community’s overall efficacy in maintaining
its commons.

The motivations for maintaining the commons have vexed scholars
for some time. The commons benefit everyone, but there are no clear incen-
tives for a given individual to invest the time and effort to maintain
them, raising the question of how they are sustained over time. I propose
that such action is motivated by the innate human capacity for territo-
riality, or the tendency to identify with and claim objects and spaces.
Whereas the patricians of nineteenth-century Boston sought to claim the
Common for their own preferred uses and to exclude those uses they
found discomfiting, modern Bostonians utilize 311 to counteract un-
wanted deterioration and denigration throughout the neighborhoods
of the city. A similar logic might be applied to other types of commons the
world over.

I assess this territoriality thesis by examining how and why individual
Bostonians use 311 to contribute to the maintenance of their own local
urban commons. The analysis that follows embodies the twofold value
of urban informatics articulated in Part I by providing a theoretical
foundation for understanding the behavioral dynamics of the com-
mons, a foundation that can then be translated into practical lessons
for the programs and policies that seek to support communities in their
maintenance of the commons. These insights are of course immediately
relevant to the 311 system in Boston but are also extensible to other 311
systems and even to commons of other types. Part II takes the first step
in this process, developing this theoretical foundation in anticipation of
its subsequent relevance. As it does so, the analytic tests of the territori-
ality thesis are light relative to some other chapters in this volume and
therefore are well integrated with the conceptual narrative. Nonetheless,
all sections conclude with a nontechnical summary.
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Why Care for the Commons?
The Problem of the Commons

Commons hold generalized value for the members of a society, and in
many cases they are vital to the livelihood of a sizable proportion of the
population. Because they are held collectively, however, they are vulnerable
to the self-oriented motives of individual community members. This is
most often described in cases of depletable resources, such as food or
timber, in which individuals might take more than their fair share, thereby
hindering the current and future access of others. Similarly, when the
“resource” in question is the use and experience of a space, as in the urban
commons, there is no inherent incentive for individuals to engage in what
I refer to as custodianship; that is, to address instances of deterioration or
denigration. Such issues are everyone’s problem but no one’s formal
responsibility, and it is thus in each individual’s best interest to save their
own time and energy by waiting for others to take action. This tension
between individual- and group-level interests was described by Garrett
Hardin as leading to the “tragedy of the commons.””

Despite the apparent inevitability of the tragedy of the commons, socie-
ties around the world have successfully sustained shared resources and
spaces over many years and even centuries. In trying to understand this
paradox, research on the commons has sought to illuminate the practices
and institutions that societies put into place to achieve this goal. The
empirical targets of such work have been diverse, including fisheries from
Canada, to Mexico, to Turkey,® groundwater in California,* crimes against
wildlife,® and even the “virtual commons” of intellectual property in the
modern context of public, online, and open-source resources.® Traditional
perspectives on the management of the commons debated the relative
merits of privatization and regulation. The former grants each individual
a particular portion of the commons, thereby providing a material incen-
tive for sustainment.” In the latter, government is directly responsible for
raising the funds for and administering any activities necessary for mon-
itoring usage and attending to problems.?

Over the past two decades, another paradigm has emerged, based on
the work of Nobel laureate Elinor Ostrom and her colleagues. They have
argued that in many situations local groups develop informal institutions
and practices that are uniquely tailored to the commons in question.’
Consequently, they often outperform the more generalized, formal in-
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terventions of privatization or regulation. For example, in her book Gov-
erning the Commons, Ostrom compares multiple communities that face
the same challenge of sharing scant or unpredictable sources of fresh-
water.' In California, multiple regional consortia have protected low water
tables through legally enforced limitations on water extraction. In dry re-
gions of Spain, communal irrigation channels (buertas) have been managed
through turn-taking systems for over a millennium. In the Philippines,
where water is so abundant as to be dangerous during the rainy season,
permission to use the public irrigation systems (zanjeras) depends instead
on the contribution of effort and materials to annual maintenance. In each
case, the local community has succeeded in developing a locally specific set
of rules and regulations for water consumption that leverages the particu-
larities of the local ecology and social organization. Following this litera-
ture, the process by which a community sustains its commons depends
on local context. Let us then take a closer look at the nature of the urban
commons.

The Urban Commons

City dwellers live in a continuous commons, with private residences
and businesses nestled in a matrix of shared streets and sidewalks. Dotted
throughout are public planters for trees and flowers, and various green
spaces where people relax and play. The residents of a neighborhood do
not typically share any harvestable resources, but they do share the
experience of these spaces, all of which might fall into disrepair. Streets
and sidewalks can crack and crumble. The foliage of parks and public
planters might similarly become unkempt, and furniture and playground
equipment can rust and break. Thanks to high population density and
small lots, the facades and lawns of private residences are a component
of the public scenery, making their dilapidation a collective concern. This
fuzzy line between private and public is reflected in building maintenance
codes in cities around the world. Of course, throughout the urban com-
mons there is also the risk of accumulating litter. All of these examples of
physical disorder say nothing of the social disorder, such as public
drunkenness, rowdy teenagers, and panhandling, that can also beset these
spaces.

Given the diverse array of elements and activities that might be present
in the urban commons, custodianship for it can manifest in a number of
different ways. Residents sweep trash or leaves from the sidewalk or edge
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of the street. During snowstorms, people work together to dig out walk-
ways, parking spaces, and fire hydrants. Community members or busi-
nesses adopt planters for trees or other foliage, committing to watering
and pruning them. A related, more complex example is that of the com-
munity garden, where multiple tenants work together to manage a
shared space for growing flowers and food in an urban context. Adults
can intervene when teenagers are creating a nuisance. In addition to all
of these direct actions, the residents of a neighborhood can contact
authorities when they need their assistance in addressing some issue, be
it physical deterioration, such as a pothole or graffiti, or unwanted social
behavior. Though the impact of the community member’s actions are
indirect in such cases, this is still a form of custodianship, as the effort
and intention is the same: to maintain and defend the public spaces of
the neighborhood from deterioration and degradation. Presumably, the
motivations also remain consistent.

As discussed in Chapter 2, the study of the maintenance of the urban
commons has centered on levels of physical and social disorder in a
neighborhood, driven largely by interest in broken windows theory and
collective efficacy. The latter relates strongly to the question here, as Robert
Sampson and his colleagues have shown that the prevention and elimi-
nation of disorder is a key manifestation of a community’s ability to
pursue and achieve shared goals.!! Efforts to understand the emergence of
collective efficacy have generally focused on how demographic charac-
teristics that inhibit the construction of social relationships within a
neighborhood, including concentrated disadvantage, residential insta-
bility, and ethnic heterogeneity, predict resident reports of collective ef-
ficacy.!? There are three weaknesses to this methodological approach.
First, though a neighborhood might have an overarching capacity for
achieving shared goals, collective efficacy is most accurately described in
terms of the specific task at hand.! This stands to reason, as a community
might be more effective at taking action in the face of some challenges
than in others. Second, surveys on collective efficacy are actually hypo-
thetical measures of what residents think would happen in certain
situations rather than direct assessments of a community’s response to a
challenge. Third, work on collective efficacy has taken an approach similar
to that of Ostrom and her colleagues, emphasizing the role of community-
level characteristics in determining the appearance and use of public
resources, paying less attention to the behaviors that directly contribute
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to these outcomes. The work here attempts to move beyond each of these
three limitations by focusing on a neighborhood’s demonstrated collective
efficacy in maintaining the urban commons and on the behaviors
responsible for doing so.

From Institutional Processes to Behavioral Dynamics

Research on both the commons and collective efficacy has focused on
the role of group-level characteristics in the maintenance of shared
resources and spaces. These insights are critical, but the fact remains that
maintenance must be perpetuated by the custodianship of individual
community members, the very behaviors that local institutions and
relationships must manage.!* We have very little knowledge about these
behaviors, their motivations, and the dynamics by which they do or do
not sustain the commons. Who is taking such action? When and why do
they do so? Is a small subset of individuals largely responsible, or is
custodianship evenly distributed across the community’s members? Put
another way, we may be able to predict whether a neighborhood is able to
maintain local spaces, based on its group-level characteristics, but far less
about how this maintenance actually occurs.

The 311 system offers a unique opportunity to pursue research on the
behavioral dynamics of the commons, which otherwise faces a major
challenge of measurement. Examining the maintenance of a given com-
mons would take hours upon hours of observation. Doing so in a way that
reveals individual differences in maintenance, which would be necessary
to understand the behaviors themselves, would be even more arduous.
Comparing these results across multiple commons, in order to understand
how they contribute to collective outcomes, would be virtually impossible
with traditional methods. By documenting tens of thousands of requests
for government services, 311 inadvertently conducts the long-term “ob-
servation” of neighborhood maintenance, which would be untenable
for an in-person research protocol. Because the database distinguishes
between 311 users, we can compare individual patterns of behavior both
within and between neighborhoods, revealing not only which commu-
nities are successfully maintaining the commons but how they are doing
so. We begin with the question of motivation: Why do people take ac-
tion on issues in the urban commons even when there is no formal re-
quirement or incentive for doing so?
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Territoriality and the Commons

There are few empirical studies of the behavioral dynamics of real-world
commons as I define the term here—thatis, the individual-level motivations
and actions that impact the conditions of public spaces and resources.
Without this detailed knowledge, most work has instead made simpli-
fying assumptions as to how people do or do not contribute to the com-
mons. The most prominent such assumption is readily visible in a large
body of literature that simulates how population composition deter-
mines local sustainability. This work typically divides the world into
two types of actors: cooperators, who act in the best interests of the com-
mons, and noncooperators, or free riders, who avail themselves of the
commons in ways that either denigrate or neglect their long-term mainte-
nance.”® Simple assumptions of this sort make social dilemmas trac-
table for simulation models and have helped to articulate the viability of
commons under a variety of contexts. That said, when such assumptions
are taken as a faithful representation of reality, they leave a gap in our un-
derstanding of the motivations that make an individual a “cooperator”
or not, knowledge that is necessary for empirical studies of when and
where individuals will act for the benefit of the commons.

Work using the cooperator—free-rider model tends to make one of two
assumptions about the behavioral motivations surrounding the com-
mons. One is rooted in the rational actor model, which posits that human
behavior is motivated solely by the perceived costs and benefits of an act.
This provides the logic behind the “tragedy of the commons” and calls
for attention to contexts and institutions that can incentivize action. A
major weakness of this approach, though, is that it collapses the diverse
array of motivations into a single cost-benefit heuristic, thereby losing the
richness of human psychology. While the calculus of the rational actor
model may be correct for modeling purposes, it loses how humans enter
into each specific activity. It in turn overemphasizes material outcomes
(i.e., utility, as rational actor theorists call it), losing sight of any contextual
factors that stimulate action without directly affecting objective costs and
benefits.

When commons researchers do consider motivations that are “domain-
specific,” being associated with a particular context and goals, they turn
to prosociality, or positive social behavior. This is based on the alternative
assumption that, because of the impact the maintenance of the commons
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has on the public good, it should be classed with other forms of proso-
ciality, such as sharing, empathy, and helpfulness. However, this logic
focuses on the consequences of the behavior, which is at best an indi-
rect way of understanding its origins, and can often be misleading.' If
instead we compare the behaviors associated with prosociality to those
involved in the maintenance of the commons, it becomes apparent that
the underlying motivations might be quite different. Whereas sharing and
helpfulness entail direct social interactions and exchanges, the decision
to either care for or neglect the commons is an interaction with space, and
the benefits for others are only in the abstract. Put another way, just as
interpersonal prosociality is motivated by concern for other people,
custodianship is motivated by concern for the space, something also
known as territoriality.

The term territoriality grows out of, and is thus most often associated
with, work by biologists on how animals claim and defend spaces.!” Given
these origins, it typically conjures up images of lions and hyenas battling
over a recent kill, bears marking trees in the forest, and the like. Social
and environmental psychologists, however, have noted that humans
exhibit their own particular form of territoriality in myriad contexts, from
the way teenagers decorate their rooms to how an office worker does the
same for her cubicle, “making it her own.”'® One of my favorite expressions
of territoriality is on display in my classroom every semester. Each student
chooses a seat the first week and proceeds to keep it, rarely if ever sit-
ting elsewhere.!? As these examples illustrate, human territoriality still
serves the purpose of managing social roles around objects and spaces,
but it does so in a way that goes beyond defense and exclusion and also
encompasses upkeep and personalization. This has led to an expanded
definition of territoriality, spanning all attitudes, cognitions, and behav-
iors that arise from a sense of ownership of an object or space.?? Key to
this definition is an emphasis on psychological ownership, rather than the
traditional legal definition of ownership, meaning that territoriality is
motivated by a “feeling of possessiveness and of being psychologically tied
to an object.”?!

A considerable amount of research has examined the expression of
territoriality in urban neighborhoods, largely focusing on physical
artifacts that are seen as manifestations of such motivations. For example,
Barbara Brown and her colleagues treated house decorations during
the holidays as a manifestation of territoriality.?> Others have done the
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same for fences and “NO TRESPASSING” signs.?® This work highlights
two major implications for the application of the modern, expanded defi-
nition of territoriality to the maintenance of the commons. First, human
territoriality is divided into two components, each of which is visible in
neighborhoods: caretaking, or the general maintenance and personal-
ization associated with owning something, reflected in basic upkeep or
holiday decorations; and defense from intrusion or violation by others, as
reflected in fences and “NO TRESPASSING” signs.** Second, the distinc-
tion between psychological and legal ownership permits territoriality
to extend geographically from private items to shared ones, the latter
driven by collective psychological ownership.>* We see evidence for this in
that territoriality predicts the maintenance not only of houses but also
of entire neighborhoods. For this reason, theorists have separated terri-
toriality in urban neighborhoods across two geographic levels:*® the pri-
mary territory, or the home and directly abutting spaces, and the secondary
territory, or shared spaces perceived as being collectively owned.

A major weakness of the work on territoriality in urban neighborhoods
is its limited success in demonstrating a relationship between physical
artifacts and territorial motivations. A handful of studies have shown that
houses and neighborhoods whose residents express a more territorial
connection with the space are better maintained,?” which is consistent
with the territorial thesis presented here, but most other work has logically
equated territorial motivations with physical artifacts defined as “terri-
toriality” without validating the assumption that the one in fact leads
to the other. This again is attributable to the methodological challenge
described in the previous subsection; with current protocols, it is very
difficult to assess individual differences in custodianship and, in turn,
to evaluate the associated motivations.

The Territoriality Thesis of the Commons

Based on the existing work on territoriality in urban neighborhoods,
I propose the territoriality thesis of the commons: that custodianship, and
therefore the maintenance of the urban commons, is rooted in the innate
human capacity for territoriality. Though this hypothesis is based largely
on work in urban neighborhoods, it would seem extensible to any situ-
ation in which individuals share resources or space. The remainder of
this chapter tests this proposition by using 311 reports, which, returning
to Chapter 2’s lessons about the usage of administrative data, entails
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two major challenges. First, I isolate the content relevant to custodian-
ship from other information within the 311 database and develop meth-
odologies for its measurement. Second, I establish construct validity
through two separate tests. The first is a relatively simple examination of
whether the geographic distribution of reporting is consistent with what
would be expected of a territorial behavior. Because territoriality is driven
by psychological ownership, it would follow that custodianship, and
therefore 311 reporting, would be anchored by the home. Going further,
I present a more direct test, marrying the “big data” of the 311 database
to the “small data” of a survey of 311 reporters to evaluate whether custo-
dianship is related to self-reported territorial motivations. Moving beyond
these challenges of measurement and validation, the third section com-
bines these methodologies to further investigate the differences between
behaviors that reflect the two components of territoriality: those that are
merely beneficent and those that actively defend the space against the
improprieties of others.

Before I embark on this analysis, it is important to address the strengths
and limitations of the data set and their implications for the inferences
we can make. As the reader will see, the sample is quite large for social
science research, with tens of thousands of individuals. A large sample and
a representative sample, however, are two different things. Chapter 2
demonstrated that the tendency to make reports varies across neighbor-
hoods, and this is almost certainly correlated with racial and socioeco-
nomic characteristics. Though this question is examined more closely in
Chapter 4, it would seem likely that disadvantaged groups, especially
those that do not speak English as a first language, are less likely to report
public issues through 311. Another concern is that the data only contain
reports under the jurisdiction of the city of Boston. This is an adminis-
trative distinction, meaning no reports reference issues in surrounding
municipalities or even in locations within the city that pertain to state
agencies, such as subway stations. These limitations in the data are
important and must be kept in mind moving forward. At the same time,
they do not appear to undermine any evidence found for the territoriality
thesis. First, for this to be the case, disadvantaged populations would have
to express custodianship at a broader geographical scale than those
with higher socioeconomic status, in which case their exclusion would
overstate the support for the territoriality thesis, or that these groups
take action on the commons based on a set of motivations completely
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distinct from those of their more affluent counterparts. There is little
reason to believe that either of these would be the case. Similarly, al-
though the data set is subject to artificial geographic boundaries, Boston
is not a small space. Consequently, this constraint will probably only affect
our ability to comprehensively observe the reporting of a few individuals
living near the borders of the city. There is also no reason to believe that
Bostonians themselves will express custodianship in a manner different
from that of other communities. Thus, the insights that follow are likely
extensible to populations not well represented in the data. Also, as in
Chapter 2, those interested in analyzing the data themselves can access
them through the Boston Data Portal.?®

Test #1: The Geographical Distribution of Custodianship
Measuring Custodianship

The first step for testing the territoriality thesis is to isolate the content
from the 311 database that reflects custodianship and to organize it for
analysis. We have already seen the basis for this in Chapter 2, in which I
presented a measure of custodianship at the neighborhood level.? The 311
user accounts make it possible to map registered individuals across the
city and to characterize how each has utilized the system. For example,
we identified a subset of 77 case types (of 225 handled by the system) that
reflected issues in the public domain, such as streetlight outages and
graffiti removal, rather than personal needs, such as requests for bulk item
pickups. These case types and their frequencies are reported in Table 3.1.
This made it possible to distinguish custodians, who had used the system to
report one or more public issues, from those who did not. We can extend
this same logic of using case records to describe how individuals utilize
311, including examinations of when, where, and how often an individual
reported public issues. Additionally, the account is often accompanied by
contact information provided by the user, including home address and
e-mail. Altogether, this information supports a variety of research designs
and measurement techniques, as we will see.

Between March 1, 2010, and December 31, 2015, there were 170,886
registered accounts that made at least one request for services via 311 in
Boston (excluding accounts pertaining to city employees).>® Of these,
79,073 (46 percent) qualified as custodians by making at least one report
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TABLE 3.1 311 case types referencing issues in the public space and their frequencies in the

time period analyzed

Case type Count Case type Count
Abandoned bicycle 1,173 Overflowing or unkempt dumpster 1,522
Abandoned building 700  Park improvement requests 135
Abandoned vehicles 11,846  Park maintenance requests 317
Abandoned vehicles—private tow 12 Park safety notifications 4
Bridge maintenance 123 Parking enforcement 13,003
Building inspection request 9,316  Parking meter repairs 642
Bus stop issues 165 Parking on front/back yards (illegal 1,076
BWSC pothole 129 parking)
Catch basin 2,095 Parks general request 1,051
City/state snow issues 705 Parks lighting issues 11
Construction debris 679 Parks lighting/ electrical issues 323
Corporate or community group service 8 Pavement marking inspection 142
day cleanup Pavement marking 1,518
Downed wire 392 maintenance/inspection
Empty licter basket 5991  Pick up dead animal 11,224
Exceeding terms of permit 538 Pigeon infestation 188
Fire hydrant 1,066  PWD graffiti 4,305
General lighting request 5,282 Request for litter basket installation 730
Graffiti removal 23,730 Request for pothole repair 36,112
Highway maintenance 9,444 Request for snow plowing 61,843
Illegal auto body shop 402 Requests for street cleaning 44,964
Illegal dumping 6,260 Requests for traffic signal studies 1,758
Illegal occupancy 1,712 or reviews
Illegal posting of signs 606 Roadway repair 1,593
Illegal rooming house 1,044 Rodent activity 10,351
Illegal use 159 Sidewalk cover/manhole 1,559
Illegal vending 272 Sidewalk repair 10,237
Improper storage of trash (barrels) 15983  Sidewalk repair (make safe) 18,709
Install new lighting 293  Sign repair 12,741
Knockdown replacement 983  Snow removal 23,051
Late bus issues 234 Streetlight knockdowns 3,285
Litter basket maintenance 470 Streetlight outages 41,032
Misc. snow complaint 3,094 Traffic signal inspection 2,282
Missed trash /recycling /yard 47,239 Traffic signal repair/inspection 15,906
waste /bulk item Trash on vacant lot 1,245
Missing sign 4,328 Tree emergencies 8,539
Needle pickup 819  Treein park 139
New sign, crosswalk, or pavement marking 4,275 Tree maintenance requests 21,818
New sign, crosswalk, or pavement marking 2,411 Unshoveled sidewalk 48
New tree requests 6,530 Upgrade existing lighting 278
News boxes 1,139 Utility casting repair 592

Note: Includes only cases that remained after removing those that could not be mapped.
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referencing an issue in the public space. This amounts to approximately
10 percent of Boston’s population. As in Chapter 2’s analysis of 2011, we
find that reporting was a relatively rare behavior for most individuals, even
with the longer time span. The majority of custodians reported one public
issue (65 percent), and 89 percent of users made three or fewer reports over
the nearly six-year period. Nonetheless, there were some noteworthy
outliers: 77 individuals reported 100 or more public issues, and two even
reported over 1,000!

The Geographic Distribution of Custodianship

A key component of the territoriality thesis is that reporting is anchored
by the home, a hypothesis that can be tested only if we know the distance
of 311 requests from the home of the reporter. Such a calculation is in fact
possible for the 49,707 custodians (50 percent) who had a home address
on file, but before doing so it is worth considering what would qualify as
evidence for this proposition. Previous research has found that urban
residents predominantly describe “their neighborhood” as covering a
space within a half mile (or ~800 m) of their home, though many describe
something somewhat smaller.®® This is further reflected in people’s
walking range, which is typically limited to around three-quarters of a
mile from home.*? The narrow definition of neighborhood is not simply
an artifact of constrained physical movement, however. Most city dwellers
travel to other neighborhoods for work, recreation, shopping, and to visit
friends and relatives.’® For example, according to the U.S. Census Bureau’s
2013 American Community Survey, 79 percent of Bostonians traveled to
work in a motor vehicle and 83 percent had a commute longer than fifteen
minutes, indicating that the vast majority of residents work at a location
outside the home neighborhood. From this, it would appear that the
average urbanite has the regular opportunity to reportissues via311ina
number of locations around the city. Despite this, the territorial thesis
would predict that most users do not avail themselves of these oppor-
tunities and instead limit their reporting to issues within a half mile of
their home. An even stricter test would be to examine the narrowest defi-
nition of “neighborhood”—the block of residence and the adjoining
blocks (approximately 150 m in Boston)—to see just how localized cus-
todianship might be.
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An initial look at the reports provides strong initial support for the
territoriality thesis: the median distance of an issue from a reporter’s
home was 0 m—literally at or in front of a person’s front door—and
77 percent of reports fell within the narrowest definition of neighborhood.
Analysis of individual reporters told a similar story. More than half of
individuals (57 percent) reported issues only in the spaces directly in front
of his or her house (i.e., a range of 0 m). Furthermore, 81 percent of indi-
viduals reported issues only within 150 m of home, and 89 percent did so
exclusively within 800 m of home. Of course, just as a handful of indi-
viduals made a very large number of reports, there were those whose custo-
dianship covered a broader geographical range: 9 percent of individuals
made reports more than 1,600 m (~1 mile) from home, and 4 percent did
so more than 5 km from home. Sixteen individuals even had a range
greater than 15 km, spanning the city from tip to tip. Such cases, however,
were not the norm.

A Flexible Definition of “Home” Neighborhood

Rigid thresholds for the “home neighborhood,” such as 150 m or 800 m,
can be useful for illustration, but they do not account for the fact, noted
previously, that individuals vary considerably when defining the
geographic extent of their neighborhood. How an individual perceives
these boundaries might reflect the range over which that person feels a
sense of ownership, and, in turn, is most likely to act as a custodian. An
ideal approach, then, would be to define each individual’s home neigh-
borhood as the contiguous region around the home with reports. This is
possible using an algorithm that identifies clusters of reports that fall
within a certain distance of each other,?* thereby approximating con-
tiguous regions of activity. Here I will continue to use the most stringent
definition of a neighborhood, defining a home cluster as one containing
at least one report within 150 m of the reporter’s home and a nonhome
cluster as containing no reports within 150 m of the reporter’s home.
Figure 3.1 illustrates these clusters for select respondents from our survey
of 311 users (see the next section for more on the survey).

The clustering procedure found that 91 percent of custodians reported
within their home neighborhood and that only 17 percent had one or
more nonhome clusters. This methodology, however, also offers a dis-
tinctive window into the variability in home ranges. Consistent with the
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FIGURE 3.1 Map of reports relative to home address for individuals illustrating
three groups, classified by their geographic clusters of reporting (see the text for the
procedure): those who made reports only in the home neighborhood (90 percent of
custodians; left panel), those who made reports both in and outside the home
neighborhood (6 percent of custodians; center panel), and those who made reports
only outside the home neighborhood (4 percent of custodians). The top panel
includes all reports made, and the bottom panel zooms into the home neighborhood.

findings from the previous section, 96 percent of the home clusters were
entirely contained within 150 m of the custodian’s hbome. On the other end of
the spectrum, 24 custodians (<0.1 percent) had a contiguous range of
800 m or more from their home. Even if one allows that the methodology
used here sets an arbitrarily low threshold for perceived contiguity with
the home address, it is noteworthy just how few people exhibited
custodianship over a range often used as the definition of “neighborhood.”

In parallel, we see a similar range in the number of reports both within
and outside the home neighborhood. Sixty-two percent of custodians
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with a home cluster had only one report in that area, and 89 percent had
three or fewer reports. There were again those that were far more active,
including 619 custodians (2 percent) who reported 10 or more issues in
their home range. Almost perfectly in parallel, of the 17 percent of custo-
dians who had a region of reporting away from the home neighbor-
hood, 68 percent made only one such report, and 91 percent made three
or fewer.

Summary: Custodianship, Anchored by the Home

This section presented a methodology for describing an individual’s usage
of the 311 system, including measures for when, where, and how often he
or she acts as a custodian. The distribution of these measures was striking.
The vast majority of custodians only reported public issues on rare
occasions (89 percent made fewer than three reports in six-plus years) and
in areas near their homes (81 percent made no reports more than 150 m
from their home). The latter finding provides immediate evidence for the
territorial thesis, as custodianship appears to be constrained to areas near
the house, even though nearly all Bostonians interact with, and therefore
have likely had the opportunity to report issues in, places much farther
afield. When we identified geographic clusters of reports for each user,
91 percent had a “home cluster” that included reports within 150 m of
their home, and only 17 percent had clusters that were located elsewhere
in the city. Although we do see remarkable consistency in the nature of
custodianship from these numbers, there was substantial variation, with
certain individuals reporting more than 100 issues and over ranges of a
half mile or more. These large variations in both quantity and range
persist when we constrain the analysis to home clusters. This demonstrates
that urbanites vary widely not only in the range over which they express
custodianship but also in how strongly they express it both within and
beyond the regions contiguous to their home.

Test #2: Verifying Territorial Motivations
Showing that the geographic distribution of custodianship is centered on

the home is consistent with the territoriality thesis but provides only
indirect evidence for it. A stronger approach to establishing validity would
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be to examine whether territorial motivations actually predict patterns
of custodianship. As with the effort to validate measures of physical
disorder in Chapter 2, this requires the alignment of the 311 database with
external data sources. To this end, I conducted a survey of registered 311
users in collaboration with colleagues at the Engagement Lab at Emerson
College (director Eric Gordon and then postdoc Jessica Baldwin-Philippi,
now assistant professor at Fordham University). The survey asked about
people’s experiences with the system and their motives for using it. We
then linked the responses to user account data. In this manner, we married
“big data” with “small data,” using the latter to impart a clearer interpre-
tation to the former.3¢

The Survey

We invited all registered users of Boston’s 311 system with an e-mail
address on file who had made at least one request for service during 2012
to take a survey that asked about their usage of the system, as well as some
other personal information (e.g., demographics). We merged the survey
responses with the 311 database by e-mail address, enabling us to analyze
the responses in conjunction with reporting patterns during 2012. The
final sample used here consists of 674 respondents who could be merged
with a particular user account and who had completed all items of
interest.’” Importantly, the survey included a mix of both custodians and
noncustodians (64 percent custodians), providing a valuable opportunity
to examine differences between the two groups. Because all survey
participants knew of and used 311, we can evaluate the motivations for
custodianship while controlling for any unmeasured factors that might
influence a person’s tendency to engage with the system in the first place.

The survey included two scales assessing territorial motivations for
using the 311 system. Benefiting the local community was measured with two
items: “[311 is important| because it improves my community” and “[It’s
helpful for] changing your neighborhood.” Enforcing norms was measured
with two items: “[It’s important| because others do not follow laws and
social norms of the community” and “[It’s important| because it will make
the neighborhood safer.” The survey also asked about concerns about
property values, an additional factor that might motivate individuals to
maintain a neighborhood’s public spaces. Anyone living in a neighborhood
has something to gain or lose through its long-term trajectory,*® and

printed on 2/14/2023 4:14 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCOhost -

Caring for One’s Territory | 111

deterioration can lead to lower property values for all residences.* Thus,
residents may be motivated to maintain the space not out of an interest
in contributing to the community in defending the space from norm
violations but because they are concerned about the neighborhood’s
economic fortunes. We assessed this with one survey item, “[It’s impor-
tant] because it’s good for property values.”

Another area of interest is the geographical distribution of an indi-
vidual’s custodianship. We have already seen how clustering algorithms
can be used to describe reporting within the home neighborhood in an
individualized fashion, but examining reporting beyond the home
neighborhood is less straightforward. Despite the variety of information
that 311 reports do contain, they do not come with labels like “place of
work” or “home of friend,” and it is not apparent how to infer these sorts
of things from the information that is available. To overcome this chal-
lenge, the survey also asked participants about the neighborhoods in
which they have used 311, including the neighborhoods in which they
work, visit friends and family, and commute.

Finally, respondents reported their sex, race, age (in 10-year ranges),
income, and highest education attained (many declined to report their
income, so highest education was used as the main indicator of socio-
economic status). These are used as controls in the following analyses but
also give us a fuller sense of our sample, which, it is important to note, was
considerably more white, educated, and middle-aged than the overall pop-
ulation of Boston (see Table 3.2), though it is unclear how much the de-
mographic composition of the survey sample differed from that of the
population of 311 users. The activity levels of survey participants, on
the other hand, were greater than expected, as they were more likely than
the average 311 user to be custodians (64 percent vs. 47 percent). Addition-
ally, those who were custodians made more total reports than expected
(mean=2.76 in 2012 in the sample; ~90 percent of custodians make two or
fewer reports in a year). The results that follow need to be interpreted with
the knowledge of this imbalance. One advantage of the inflated level of
engagement with 311, though, is the access to greater variation for analysis.

Motivations for Using the CRM System

Respondents ranked benefiting the community as their greatest moti-
vation for utilizing 311 (M = 4.32, sd = 0.83), followed by the opportunity
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TABLE 3.2 Demographic composition of survey sample of 311 users

Count (%) Count (%)
Gender Ethnicity
Male 336 (50) White 537 (80)
Female 338 (50) Black 60 (9)
Hispanic 17 (3)
Asian 11 (2)
Other 49 (7)
Education level Age
High school or less 36 (5) 18-24 10 (1)
Some college 90 (13) 25-34 116 (17)
Professional degree 17 (3) 35-44 160 (24)
Associate’s degree 37 (5) 45-54 175 (26)
Bachelor’s degree 226 (34) 55-64 125 (19)
Master’s degree 219 (32) 65-74 76 (11)
Doctoral degree 49 (7) >75 12 (2)

Note: Total N=674.

to enforce local norms (M =3.40, sd =1.23). Notably, it appeared that
the desire to maintain property values was not even seen as a meaningful
part of the system’s value, as its average ranking fell below the neutral
rating on the Likert scale (M =2.53, sd = 1.54).* When examining how
these different motivations predicted variation in custodianship, we
utilized multilevel models, as we did in Chapter 2. Of value here is that
the models estimate regression parameters based on the differences be-
tween individuals in the same neighborhood (in this case, census tracts).
This controls for localized conditions that might influence all residents’
opportunity to report issues of various sorts and thereby create inherent
similarities between neighbors.*! The models that follow predicted whether
an individual was a custodian and the extent to which he or she reported
in different geographical contexts, including the number of reports
and the geographical range of custodianship within the home neighbor-
hood (based on the clustering technique described previously), as well
as whether an individual stated on the survey that they had used 311 to
make reports from neighborhoods other than their own. Because these
outcome variables are either dichotomous (i.e., 0/ 1) or heavily skew
(i.e., Poisson distributed, with a long tail of high values), the results here
report odds ratios (O.R.) rather than the more familiar beta estimates.*?
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Whereas the latter can be either negative or positive, odds ratios de-
scribe the likelihood of an event, with values from 0 to 1 indicating lower
likelihood (i.e., a negative effect) and values greater than one indicating
a greater likelihood (i.e., a positive effect). All models used are reported
in Appendix C, including the results of demographic predictors, which,
for the sake of brevity, I give little attention here.

Custodians and noncustodians differed in their levels of territoriality,
though only in their desire to benefit the community (O.R.=1.32, p <.05).
They did not differ in their desire to enforce norms or to maintain or raise
property values (enforce: O.R.=1.06, p=ns; property values: O.R.=0.98,
p=mns). Similarly, territorial motives were a strong predictor of custodian-
ship within an individual’s home neighborhood. Those who sought to
benefit the community and to enforce local social norms not only reported
more issues (benefit: O.R.=1.26, p <.001; enforce: O.R.=1.20, p <.001) but
also reported over a greater geographical range surrounding the home
(benefit: O.R.=2.39, p<.001; enforce: O.R.=1.36, p<.001). A desire to
maintain local property values, however, was unrelated to reporting in
either case (reports: O.R.=0.95, p=ns; range: O.R.=0.93, p = ns).

The story for spaces beyond the home neighborhood was less clear.
These models tested nine relationships: whether each of the three
motivations predicted the likelihood of reporting in an individual’s
neighborhood of work, on their commute, or when visiting friends or
family. Of these nine, only one relationship was strong enough to be
meaningful: those who expressed a greater desire to benefit the community
were more likely to have reported issues on their commute (O.R.=2.37,
p <.01). Otherwise, neither of the two forms of territoriality nor the desire
to maintain property values was associated with reporting in any of these
three spaces.

Summary: Custodianship, Motivated by Territoriality

Here we see that motivations to both benefit and defend the community
drive custodianship in the urban commons, but predominantly in areas
near an individual’s house. These results strongly support the territoriality
thesis and its basis in the perceived ownership of a space. The implications
are striking when one considers that over 80 percent of reports are made
from an individual’s home neighborhood, meaning that territoriality is
a relevant factor for the vast majority of reporting. Importantly, these
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effects were independent of demographic factors as well as a desire to
maintain property values, which in fact were not predictive of any form
of 311 reporting.

Distinguishing between the Two Components of Territoriality

We have now seen two forms of evidence that 311 reports of public issues
are indeed an expression of territoriality. With this knowledge in hand,
we might go a step further. If human territoriality is divided into two
components, caretaking and defense, can we observe expressions of each
through the 311 database? If so, how else might they differ? Do they have
different geographical profiles? Are they expressed by the same individuals?
Answers to these questions will further elucidate the role of territoriality
in urban neighborhoods.*

The motivations of caretaking and defense imply different types of
action. Whereas the former refers to a general inclination toward main-
tenance, defense implies action against the incursions of other individ-
uals. In the urban context, we might define the latter as “incivilities,” or
individual actions that constitute or contribute to disorder. To reflect
this distinction, we can divide the 77 case types that indicate issues in the
public domain into two groups: man-made incivilities (e.g., graffiti) and
natural deterioration (e.g., streetlight outages). Twelve of the 77 case types
had been previously classified in Chapter 2 as an instance of either public
denigration or private neglect, making them man-made incivilities by
definition. An additional nine case types also reflected man-made incivili-
ties (e.g., overflowing dumpster, parking enforcement), even if they were
not traditional forms of disorder. These 21 case types comprised 19 percent
of all custodial calls, each capturing an instance in which a reporter
took action to defend the public space from the negative effects that an-
other person had on it. The 56 other case types were instances of natural
deterioration, meaning the reporter was being proactive in the mainte-
nance of the neighborhood, though not defending it against the violations
of other individuals. As would be expected given the relative frequency of
reports of natural deterioration and incivilities, 89 percent of custo-
dians made reports about the latter, but only 20 percent made reports
about the former (9 percent reported both).

To evaluate the extent to which these two types of custodial reporting
actually reflect the two components of territoriality, we again turn to the
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FIGURE 3.2 Differences in territoriality between noncustodians and custodians
having reported issues arising from natural deterioration, incivilities, or both.

survey sample. During 2012, 43 percent of the survey participants made
custodial reports only for issues of physical deterioration, 7 percent only
for incivilities, and 14 percent made both types of custodial reports. As
illustrated in Figure 3.2, these four groups appear to differ in their
territorial motives, with the desire to benefit the community increasing
as people participate in more types of reporting and the desire to enforce
norms increasing for individuals who reported incivilities. I examined this
relationship with an additional set of HLMs of the same form as those
used earlier in the chapter. Because many individuals reported either zero
incivilities or zero instances of natural deterioration, we examine two
models for each, one predicting the likelihood of not having made any
such reports (i.e., a zero value), the other predicting the number of reports
made.** In addition, the models controlled for the count of reports an
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individual made for the other type (i.e., when predicting the number of
incivility reports, including the number of reports of natural deterioration
as a predictor), thereby accounting for overall reporting activity.* As with
previous models, full regression results are reported in Appendix C.

The models verified the relationship depicted visually in Figure 3.2.
Those who had a greater desire to enforce social norms were more likely to
have reported at least one public incivility (i.e., less likely to be a zero;
f=-0.24,0.R.=0.79, p<.01), and both territorial motivations predicted
more such reports (benefit community: f=0.83, O.R.=2.29, p<.001;
enforce norms: = 0.40, O.R. = 1.49, p <.05). In contrast, wanting to benefit
the community was associated with a higher likelihood of having reported
any issues of natural deterioration (f=-0.26, O.R.=0.77, p<.01), and
neither motivation predicted more reports. In sum, a desire to benefit the
community appeared to be associated with custodianship in general, but
a desire to enforce norms was exclusively associated with reports of man-
made incivilities.

Different Types of Custodianship?

If the reporting of incivilities and natural deterioration are, respectively,
expressions of the caretaking and defense components of territoriality, it
raises the question of whether they manifest differently in neighborhoods.
Here I examine two ways that this might be true: geographic distribution
of each type of report and whether individuals specialize in one type or
the other.

Geographical Distribution of Caretaking and Defense

One area of particular interest is how caretaking and defense interact
with the geography of the city. For instance, because reports of incivilities
have the potential to be more personal, people might be expected to react
more strongly to them when they are closer to home. One way to test this
question is by assessing whether individuals who have reported both types
of issues tend to make one closer to home than the other (i.e., a within-
subjects design).*® There was a small but significant difference between
the two, with reports of incivilities sitting closer to the reporter’s home
(mean=214.3 m vs. 482.4 m; t=2.29, p<.05 for log-transformed values).
Another approach would be to ask what proportion of each type of report
occurred in the reporter’s home neighborhood. Returning to the clustering
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technique from earlier, I found that only 21 percent of incivilities were
outside the reporter’s home neighborhood, compared to 30 percent for
natural deterioration (24, =179.8, p<.001). Similarly, 21 percent of
individuals reported any incivilities outside their home neighborhood
versus 27 percent for natural deterioration. Combined, these multiple
analyses indicate that individuals make a greater effort to address
incivilities when these problems occur closer to home.

Specialization in Caretaking or Defense

A potentially more interesting question is that of specialization and
whether individuals tend to pay preferential attention to one type of issue
over the other. This would stand to reason if the two behaviors are driven
differentially by the two components of territoriality and if those
components vary across individuals. One way to model this question is
to examine the proportion of reports of incivilities across individuals with
the same total number of reports and see if most people have the expected
mix of call types or if those who specialize in one or the other are over-
represented. To illustrate, let us limit our attention to individuals who
have made five custodial calls (N=995). This might include anywhere
from zero to five reports of incivilities (i.e., exclusive reporting of natural
deterioration or incivilities, respectively). Because ~20 percent of custo-
dial calls are for incivilities, if the two types of reporting are substitutable,
then the most likely proportion of such reports for an individual would
be the same (one out of five), and others would vary around this. We
would estimate that 41 percent of individuals would have this ratio in
their reporting.*” Instead, only 18 percent of this group made one report
of an incivility. There was a corresponding increase in those who exclu-
sively reported natural deterioration (60 percentvs. a predicted 32 percent)
or incivilities (4 percent vs. a predicted 0.03 percent).

Extending this analysis, I calculated expected counts for every feasible
combination of number of total custodial reports and social control
reports (N =419).*8 As in the previous illustration, expected and observed
counts were then transformed into proportions of individuals at that level
of reporting activity. The left panel of Figure 3.3 charts together the relation-
ships between these expected and observed proportions and the percentage
of incivility reports. As described, the expected proportions were highest
when incivility reports were nearly 20 percent of reports, and then descend
close to zero at the highest level of social control reporting. In contrast,

printed on 2/14/2023 4:14 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCOhost -

118 | MAINTENANCE OF THE URBAN COMMONS

0.4
« 0.3
<
=}
2
=
i)
£
s 0.2
c
2
=
53
£ 0.1

—
0.0
0.00 0.25 0.50 0.75 1.00
% of Social Control Reports

the observed counts were greatest for those who exclusively report natural
deterioration and incivilities, and were lowest in the very ratio of “mixed
calling” that would be expected to be highest. The right panel of Figure 3.3
illustrates this relationship further, plotting the percentage difference
between observed and expected counts of individuals across the range of
percentages of social control calls.* Note that this difference is most pro-
nounced for those who specialize in reporting man-made incivilities.*°

Conclusion: Motivations in the Commons

The findings here illuminate a phenomenon that has been largely ob-
scured. Very little is known about the ways in which individuals con-
tribute to the maintenance of the commons, and the territoriality
thesis presents a specific explanation for why they do: because they identify
with the space in question and, in turn, want to take care of it and defend
it from both natural deterioration and denigration by others. The studies
presented in this chapter supported this premise. First, we saw that
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FIGURE 3.3 Evidence for specialization by custodians on issues arising from either
natural deterioration or incivilities. The left panel compares the expected and
observed proportion of custodians for different combinations of the two classes of
issues. The right panel shows the percentage difference between the expected and
observed proportions.

custodial reports were anchored by the home, evidence that perceived
ownership is driving the decision to take action on a pothole, streetlight
outage, graffito, or other instance of deterioration or denigration in the
public space. Furthermore, by marrying the 311 data set with a more tra-
ditional survey protocol, we found that 311 users who expressed higher
levels of territoriality tended to make more reports over a greater geo-
graphic range surrounding their homes.

While the evidence here is specifically for the urban commons, it
provides a novel tool for understanding other commons as well. Nearly
all research on the sustainability of commons to date has treated the
contributions of individuals as an expression of “cooperation,” but this
perspective is simply a metaphor reflecting the public impacts of the be-
haviors in question. It is not a rigorous description of their underlying
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motivations. In fact, when theorists and practitioners take the metaphor
of cooperation seriously, they reach the erroneous conclusion that material
incentives are the only motivation for individuals to care for these com-
munal spaces. On the contrary, we saw here that a desire to increase prop-
erty values was in no way predictive of custodianship. This single-minded
approach misses the other organic motivations that might drive human
behavior and the contextual variables that can elicit them. Territori-
ality may lead to collective benefits via the maintenance of the commons,
but it is rooted in a care for the spaces themselves. It is not inherently
cooperative, nor is it inherently selfish. It needs to be discussed on its own
terms, meaning that theory and practice have to consider how people
interact with the local landscape, be it urban or otherwise, when designing
programs intended to support the commons.

The results of this chapter offer initial lessons on the distribution of
custodianship within and across communities, and how the actions of
individual residents result in success or failure in the maintenance of the
commons. The first such lesson is a counterpoint to a major assumption
in commons research. Although nearly all simulation models and
theoretical treatments take the stance that the majority of the population
must be “cooperators” for a community to be viable, the results here
suggest that this sort of threshold is unrealistically high. Only 10 percent
of Bostonians reported a public issue through a registered account during
the sixyears being analyzed. To puta finer point on it, that same percentage
was closer to S percent for any given year. This is an extreme example of
the classical Pareto principle, which states that a small proportion of
individuals are responsible for most or all of the contribution to collec-
tive outcomes. The second lesson moves beyond existing thought on the
commons and introduces a new layer to its analysis. We saw that custo-
dians might specialize in either of two manifestations of territoriality,
caretaking or defense, suggesting a division of labor; that is to say, individual
community members differ in the contributions they make to the com-
mons, and comprehensive maintenance is only possible through the com-
bination of their efforts. The next chapter further examines this division
of labor and how it leads to a community’s collective efficacy in the main-

tenance of the urban commons.
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CHAPTER 4

Division of Labor in
the Commons

WHILE IN COLLEGE, I spent a summer working for the U.S. Forest Service
in the Idaho panhandle. I was stationed in a small town that existed
almost entirely as a government-subsidized outpost. Once the seasonal
employees left each September, the remaining year-round population
was approximately 25 people. The town consisted of two clusters of
about a dozen buildings straddling a narrow river—affectionately referred
to as “the crick”—with Forest Service-owned bunks a hundred meters
up the hill. The post office sat at the main entrance to the town, and ad-
jacent to it was a single modest, well-tended lawn, probably the only thing
in this vast wilderness of conifers, elk, mountain lions, coyotes, moose,
squirrels, and birds of various sorts that resembled what urban New
Englanders would call a “park,” albeit without enough space for a playground
or picnic area.

One morning, I was walking through the center and chanced upon a
man with a set of gardening tools and a wheelbarrow working on the park.
I asked him, somewhat naively, what he was doing. He informed me that
he was tending the grass. When I asked if he owned it, he responded that he
did not. What stuck with me, though, was his explanation for why he did
it: “T decided to do it once many years ago and I guess people just end up
expecting you to keep doing it.” Despite his gruff, somewhat resigned at-
titude toward his semivoluntary position as Keeper of the Commons, it
encapsulated the discrete roles that each of us takes in the functioning
of the public domain. In a town so small, this was on display in a variety
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of ways. The postman had worked there for long enough that he was able,
upon some prompting, to recite the name and post office box number of
everyone in town. There was the restaurant-bar-general store, which
would sell you groceries or use the same items to cook meals for those
dining in. The town had a one-room schoolhouse, and I worked with the
sons of the teacher who had educated everyone in the town from kinder-
garten to fifth grade. There were other, less formal roles as well, such as
that of my fellow seasonal employee whose job was to identify and track
rare and notable species. If during the day I saw a bird of prey that I did
not recognize, I knew whose door to knock on.

My memory and description of this small town might be a bit reduc-
tionist, but it serves to illustrate in simple terms how public society relies
on and inherently creates a division of labor: individuals contribute to the
public good in different ways, and only through the combination of their
efforts can they fully address collective needs. In the case here, the so-
ciety was small enough that each task—postman, schoolteacher, Keeper
of the Commons—fell to a single person or family, but in urban areas these
roles comprise many subtasks that are undertaken by multiple individ-
uals. This is apparent as we turn to custodianship in the urban commons.
We have already seen that many 311 users specialize in which public issues
they report, concentrating either on instances of natural deterioration
or on incivilities perpetrated by other individuals. Taking this logic fur-
ther, neighborhoods are not a uniform topography of houses and streets
but rather a pastiche of main streets and side streets, of residential, in-
dustrial, commercial, and institutional spaces. Individuals might differ
in their inclination to act in each of these cases, and the commons will
depend on all of their efforts.

Building on the work of Chapter 3, this chapter seeks to articulate how
the behavioral dynamics we have already seen determine the overall
maintenance of the commons, a question that is critical to any society.
Put another way, the focus here is on how the actions of individual com-
munity members result in collective efficacy, or the ability to accomplish
a shared task. I propose a division-of-labor model for this relationship,
which distinguishes types of actors and the tasks they address. This is
in contrast to the simpler cooperator-free-rider model that is more
popular in commons research. Importantly, my proposed approach ac-
knowledges that commons might vary in the types or quantities of tasks
that they generate, which in turn determines the types of actors that each
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needs. This is something that existing research does not consider. I eval-
uate this new approach by concentrating on the relative contributions of
two groups of custodians that we met in Chapter 2: typical custodians,
who only occasionally make reports; and exemplar custodians, who do
so with some regularity. The implication, though, is that a similar logic
might be fruitfully applied to other types of commons.

The analysis occurs in three parts. First, I reexamine the neighborhood
audits from Chapter 2, assessing whether the two types of custodians are
each independently necessary for a neighborhood to effectively respond
to instances of deterioration—what we might refer to as collective efficacy
in the maintenance of the urban commons. Following this, I further
explore which types of tasks each group might be more inclined to address
based on their respective level of territoriality. This second step not only
demonstrates the need for both groups but also specifies how they com-
plement each other. The chapter ends by considering how this approach
strengthens our understanding of the operation of the commons, and
particularly how different types of actors are responsible for the impacts
of contextual factors, such as socioeconomic status. Each of these three
questions, most notably the second and third, requires considerable
analytic work. As with previous chapters, sections begin with the concep-
tual framing and conclude with a summary, so that readers can engage
with the methodology to whatever depth they desire while still accessing
the substantive points herein.

What a Division of Labor Looks Like

In Chapter 3, I discussed how research on the maintenance of the com-
mons typically reduces individuals into two groups: “cooperators” and
“free riders.” This model relies on a number of simplifying assumptions.
We have already seen that the term “cooperation” serves to describe an
individual’s contributions (or lack thereof) but does not capture the
true motivations of a behavior that is in fact rooted in territoriality.
The current chapter attends to a second simplifying assumption of the
cooperator-free-rider model. By defining individuals as either contrib-
uting or not, the model implies that the maintenance of the commons
entails a single task or set of closely related tasks. One exception has been
the treatment of the enforcement of social norms through punishment
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as an independent behavior that makes a second-order contribution to
the commons.! Apart from this, there has been little effort to differen-
tiate between the tasks that contribute to sustainability.

Chapter 3 has suggested that real-world commons are more compli-
cated than a single-task model might imply. The two components of ter-
ritoriality motivated different contributions to maintenance: a desire to
benefit the community was associated with reports of natural deteriora-
tion, such as streetlight outages; and a desire to enforce social norms was
associated specifically with reporting man-made incivilities, such as graf-
fiti. Furthermore, we saw that individuals tended to specialize in one or
the other of these two forms of custodianship. This suggests that individ-
uals not only vary in their contributions but do so in a manner that is suf-
ficiently systematic to indicate a division of labor in the maintenance of
the commons.

Collective Efficacy and the Many Tasks of the Commons

Looking closely at any given common, one will observe a variety of ac-
tivities that contribute to its maintenance. Take the example of certain
Japanese villages nestled in the mountains, originally described by Mar-
garet A. McKean? and cited at length by Elinor Ostrom,? in which villagers
have held local forests and meadows in common since at least 1600.
Though each village has its own specific set of rules for doing so, they all
collectively harvest shared resources, such as feed for animals for the
winter, guaranteeing the even distribution of both effort and products. To
be included in these harvests, however, each community member must
do their part: “There were written rules about the obligation of each
household to contribute a share to the collective work to maintain the
commons—to conduct the annual burning (which involved cutting nine-
foot firebreaks ahead of time, carefully monitoring the blaze, and occa-
sional fire-fighting when the flames jumped the firebreak), to report to
harvest on mountain-opening days, or to do a specific cutting of timber or
thatch.™ These obligations are then policed by “detectives,” who, de-
pending on the village, might be paid patrolmen, a rotation among eligible
males, or even an open-ended system in which any citizen is authorized to
report violations.

The example of Japanese mountain villages illustrates how collective
efficacy in the maintenance of a single common can entail many distinct
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tasks. The same situation might be imagined for any other commons.
Going further, Ostrom put forward eight design principles that she ar-
gued were essential to long-enduring common public resources, some of
which described types of tasks that would need to be completed by the
community.® In addition to explicit stipulations for and limitations on
resource access, these also included the need for monitoring compliance,
the effective implementation of sanctions for violations, and mechanisms
for conflict resolution. These additional institutions might be consid-
ered second-order contributions to the maintenance of the commons,
as they ensure that people will behave in ways that will sustain the com-
mons. Consequently, between basic maintenance and the institutions
that help it to persist, the average common relies on a diverse array of ac-
tivities. This implies that there might in turn be variation in skills and
motivations across the population that lead each individual to engage
more actively in some tasks than in others, creating the basis for a divi-
sion of labor.

The urban commons is seemingly a simpler case because it rarely
involves allotting a limited resource. One will note that there are no
complex institutions in place regulating the right to walk down a sidewalk.
Nonetheless, the urban commons presents its own diversity of tasks, and
collective efficacy in the comprehensive maintenance of these spaces and
infrastructure requires attention to each of them. We have already seen
the distinction between natural deterioration and man-made incivilities.
Furthermore, the geography of the city is a heterogeneous patchwork of
different zonings and land uses, and any given neighborhood comprises
a combination of main streets and side streets, as well as residential,
commercial, industrial, and institutional spaces. It is not enough to
assume that an individual’s inclination toward custodianship is consis-
tent across these varying contexts. Rather, just as the two components
of custodianship motivate different types of tasks, there may be indi-
vidual differences in whether a person takes action on disorder or dete-
rioration in one space versus another. This would suggest that there are
multiple ways for an individual to contribute to a common. It may be
that the predilection for each of these tasks varies independently, but
there is also the possibility that they are linked in some manner. For ex-
ample, if an individual who reports on main streets is also more likely
to report incivilities, it would indicate a more robust typology of ac-
tors. Such a situation would be the definition of a division of labor,
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with multiple groups of actors who contribute in distinct ways and
whose efforts combine in the overall maintenance of the commons.

Attention to a division of labor would create a more nuanced view of
the maintenance of the commons than the cooperator-free-rider model
and would offer a more general template for considering how the actions
and interactions of individual community members combine to create
collective outcomes. In this light, the maintenance of the commons is just
one example of a shared challenge, and the insights here could be extended
to the realization of collective efficacy defined more broadly, whether it
be the socialization of children, the prevention of crime, advocacy with
public agencies, or something else. Importantly, by addressing the ques-
tion of “how” collective efficacy is realized, a division-of-labor approach
also allows us to quantify the patterns of behavior that actualize the
well-known relationships between contextual factors and institutions.
First, though, it is necessary to determine how to quantify the compo-
nents of this division of labor.

The Behavioral Composition

Describing collective efficacy, whether in the maintenance of the com-
mons or otherwise, in terms of the discrete actions and interactions of
community members presents a conceptual difficulty.® Collective efficacy
refers to a community’s capacity to respond to a given task or challenge
created by local events and conditions. This implies a certain consistency,
meaning that the response of a community to a future event is predictable
based on how the community has handled similar situations in the past.
This is at odds with the phrase “discrete actions and interactions,” which
isolates each of these events and considers them in terms of the proclivities
of the individual actors that participate in them. How, then, can we bridge
these two levels of analysis? One valuable tool for such an exercise is the
concept of social regularities. Seymour Sarason originally argued that
behavioral regularities—patterns of action and interaction—are critical for
understanding the basic operation of a social setting.” Building on this,
Edward Seidman recast behavioral regularities as social regularities,
arguing that they shape and are shaped in large part by social relations
and norms, as well as other contextual factors.® He defined social regu-
larities as the subset of social processes that feature some level of consis-
tency (i.e., are regular in their frequency), and he underscored the primary
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importance of those that, like collective efficacy, influence outcomes
for both the group and its individual members.

Because social regularities describe the linkage between the actions
and interactions of individuals and collective outcomes, they provide a
natural framework for us to bridge these two levels of analysis. To do so,
we must first consider the dynamic of a single event of interest and how a
series of them constitute or do not constitute a regularity. For example,
the maintenance of the urban commons comprises events that require the
coincidence of two things: a violation of a social norm in a public space,
and someone who moves to address the situation. A few questions then
follow. First, given the presence of a violation, what is the probability that
the average community member will take action on it? This parallels most
existing work on collective efficacy, capturing the generalized level of a
social regularity across a population. A more nuanced question, though,
would be how much this tendency varies across the members of the
population. We might refer to this variation as the behavioral composition of
the neighborhood, or the embodiment of a social regularity in terms of the
propensity of each individual to contribute to it.

The behavioral composition might be described in any number of ways.
Examples include the mean level of activity, variance in activity levels, the
maximum level of activity, or any other statistical feature derived from
the levels of activity and their distribution. It is incumbent on the
researcher to determine which of these best captures diversity in a partic-
ular regularity and its implications for collective outcomes. In the current
case, the possibility of a division of labor calls for a typology, or categorizing
actors based on the types of actions they are more likely to undertake.
This allows for the creation of measures that quantify the representation
of these groups in a given community, capturing the overall capacity to
address each of the diverse array of tasks and contexts presented by the
urban commons. This matching of subsets of community members to
specific tasks provides a level of detail that would be absent in a single
summary statistic of tendency across the population, such as mean or
variation.

Behavioral Composition and the Urban Commons:

A Typology of Custodians

Chapter 2 presented an initial attempt to divide custodians into
two groups, arguing that they might represent different resources in
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neighborhood maintenance: “typical” custodians, who only sporadically
take such action and over a narrow range near their homes, and “exem-
plars,” who do so with greater regularity and geographic coverage. I de-
fined them formally as those who made two or fewer public reports in a
year (90 percent of custodians) and those who made three or more
(10 percent of custodians), respectively. This dividing line was chosen for
two reasons. First, it is where the distribution flattens and the tail be-
gins, suggesting qualitatively different groups of individuals on each
side (i.e., the “elbow test”). Additionally, the proposed behavioral differ-
ences between the two groups included not only the frequency of reporting
but also the geographic range of custodianship, and this cut point created
the greatest distinction in the latter.” The following analyses use this ty-
pology to examine the presence of a division of labor in the maintenance
of the urban commons.

Testing for a Division of Labor in the Urban Commons

Testing for a division of labor in the maintenance of the urban commons
entails two main steps. The first is to examine not only whether typical
and exemplar custodians each contribute to the urban commons but also
whether they are independently necessary—that is, a lack of one cannot
be compensated for by an abundance of the other. This is critical to a
division of labor interpretation, as it would indicate that each contributes
in a way that the other does not. The second step will then examine which
tasks and spaces in particular these two groups might differentially at-
tend to, more directly articulating the division of labor they create. As
noted, these two analyses, particularly the second, entail considerable
methodological work, which is why each begins with the conceptual
question and concludes with a nontechnical summary.

Analysis #1: Are Both Types of Actors Needed?

The first test for a division of labor in the urban commons is whether
typical and exemplar custodians (i.e., the behavioral composition of a
community) are both required for maintenance. To answer this ques-
tion, let us return to the neighborhood audits presented in Chapter 2.
The reader will recall that these audits identified streetlight outages and
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broken sidewalks, and used them to assess a community’s overall custo-
dianship. Put another way, these audits provided an objective measure of
collective efficacy in the maintenance of the urban commons across the
neighborhoods of Boston. The first step to evaluating the division-of-
labor model, then, is to reconceptualize that initial analysis—which was
intended to reveal biases in 311 reporting across neighborhoods—to deter-
mine the extent to which typical and exemplar custodians combine in
this shared task.

The relative value of typical and exemplar custodians in the main-
tenance of the urban commons might be described by one of four models,
which fall into two categories. The first two, the foundational actors model
and the communitarian model, assume that variation in neighborhood-level
outcomes is determined primarily by the distribution of one behavioral
type or the other. The latter two, the additive model and the collaborative
model, depict situations in which both groups contribute to the collective
outcome. Each of these four models has been observed in some manner
in previous neighborhood work.

1. The foundational actors model posits that the actions of prominent
individuals are central to the collective outcome. This is seen most
famously in William Julius Wilson’s description of “truly disadvan-
taged” urban ghettos.!® He pointed out that the problem was not
that the average resident was poor but that all residents were poor.
The resultant lack of strong role models undermined a variety of
social processes, including the creation of a local culture of
advancement and achievement. In a separate example, Kennedy,
Piehl, and Braga have shown that “high-crime neighborhoods” are
in fact the result of ~3 percent of local youths perpetrating gun
violence.! This model would predict that the distribution of
exemplars would be most important to maintenance.

2. The communitarian model posits that the critical factor for collective
outcomes is the overall volume of actors. Clear et al. uncovered
such a case in their research on incarceration and the social
organization.!? In high-crime neighborhoods, it is not unheard of
for as many as 20 percent of adult males to be incarcerated at any
given time, leaving notable holes in the social network. It is not
that any one individual is the key bridge between multiple subpop-
ulations within the neighborhood but rather that the sheer volume

EBSCChost - printed on 2/14/2023 4:14 AMvia . All use subject to https://ww.ebsco.coniternms-of -use



EBSCOhost -

130 | MAINTENANCE OF THE URBAN COMMONS

of loss will inevitably eliminate connections, leaving the neighbor-
hood socially fragmented.!® In the current case, this model would

predict that the distribution of typical custodians would be most

important to maintenance.

3. Of the two models that incorporate both types of actors, the
additive model is the simpler, positing that members of the two
groups make the same type of contribution to the collective outcome,
differing only in the magnitude of their impact. Thus, a single
exemplar and a set of typical custodians who generate the same
quantity of activity would be interchangeable. This model would
predict that the distributions of both exemplars and typical
custodians have independent effects on maintenance.

4. The collaborative model captures the essence of a division of labor. In
this case, the two groups make qualitatively different contributions
to the collective outcome and therefore are not interchangeable,
but are both necessary. The classical example of this is traditional
civic institutions and activism, in which leaders must catalyze and
organize collective action, while goals can only reach fruition if a
handful of “foot soldiers” are also involved.! This model would
specifically predict an interaction effect, in which neighborhoods
with both exemplars and typical custodians would be more
effective at maintaining public spaces than would neighborhoods
high in only one or the other.

The goal of the foregoing analysis will be to determine which of these four
models best captures the relative importance of typical and exemplar
custodians.

Quantifying Collective Efficacy and the Behavioral Composition

Testing the relationship between the distribution of typical and ex-
emplar custodians and collective efficacy in the maintenance of the
urban commons requires the coordination of two data sets: the neigh-
borhood audits originally presented in Chapter 2 and the database of 311
users. Before this can be done, important decisions need to be made about
how to utilize each.

NEIGHBORHOOD AUDITS. Ourauditidentified 244 streetlight outages
in 72 of Boston’s 156 census tracts, and the assessment of all sidewalks
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in the city (N=27,388; on a 0-100 scale, 100 = no panels requiring replace-
ment) found 1,168 (4 percent) sidewalks that generated requests for repair.
The results of these audits are described in greater detail in Chapter 2,
but one point in particular bears repeating. Those initial analyses re-
vealed significant variation across neighborhoods in the likelihood of
(1) reporting streetlight outages within two months of identification
and (2) making one or more reports of a broken sidewalk. Importantly,
this validates one of the primary assumptions of this chapter, which is
that neighborhoods have a characteristic level of collective efficacy in ad-
dressing issues in the public domain.

DATABASE OF 311 USERS. As done previously, custodians were catego-
rized into typical custodians, who made one or two reports regarding
public issues in a year (90 percent of custodians in 2011, the year of the
audits), and exemplar custodians, who made three or more in a year
(10 percent of custodians). Using estimated home locations, I tabulated
the number of typical custodians and exemplars for each neighborhood.™
In determining the best way to quantify this distribution, however, we
must first account for the spatial dynamics of custodianship, which
entails the coincidence between an issue at a specific location and an
individual who takes action on it. For this reason, we are concerned
specifically with the coverage offered by each group. Typical custodians
generally attend to the narrow region surrounding the home and must
in turn combine to cover the broader neighborhood. Consequently, their
overall value is best described in density per square mile. On the other
hand, exemplars act as custodians over a multiblock radius and are
therefore likely to report issues throughout the neighborhood. This would
indicate that the raw count of exemplars would give the best approximation
of their total coverage. A second consideration is choosing the correct time
window for measuring actors. Because sidewalk assessments were con-
ducted primarily over the course of 2011, I limit the analysis to custo-
dians in that year. The streetlight outages occurred within a more pre-
cise time window, meaning it is most appropriate to focus on reporter
activity in the months just preceding the streetlight audits. Based on the
analyses of reliability conducted in Chapter 2, T utilize a three-month time
window.!¢

As in Chapter 3, it is necessary to address the potential bias present in
the 311 data set and how it might hinder the current analysis. In tabulating
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the typical and exemplar custodians living in each neighborhood, we must
assume that registered accounts are an accurate estimation of the
distribution of users across neighborhoods. However, registered users only
generate about half of the reports of public issues, and there is reason to
believe that some populations would be more inclined to register than
others. Consequently, those neighborhoods whose residents register at
lower rates would be more effective at reporting issues than would be
indicated by the representation of registered custodians in the database.
To address this weakness, I run the foregoing analyses twice, once only
with counts of custodians and then again incorporating measures of
median income and proportion who are black, Hispanic, or immigrant
(log-transformed when necessary) as a robustness check.

Collaboration between Typical and Exemplar Custodians

A series of regressions adjudicated between the four models for how the
behavioral composition leads to collective efficacy: foundational,
communitarian, additive, and collaborative (complete results for all
models are reported in Appendix D). For sidewalks, neighborhoods with
a greater density of typical custodians or more exemplars were more likely
to generate reports, explaining 30 percent of the overall variation (typical
reporters: § =.38; exemplars:  =.29; both p-values <.001). This indicates
contributions by both typical custodians and exemplars to maintenance,
which is consistent with the additive and collaborative models. The latter
of these, though, further stipulates that each of the two groups not only
contributes but is independently necessary. Analytically, this would be
reflected by an interaction effect between the two types of actors,'” which
was significant (f =.13, p<.05; change in variance explained: F=3.88,
p<.05). As illustrated in Figure 4.1a, this indicates that the combination
of both a density of typical reporters and many exemplars best ensured
that a community would report a broken sidewalk.'®

The same analysis produced similar results for streetlight outages.
Neighborhoods with a higher density of typical reporters (f =.28, p <.05)
and more exemplars ( =.30, p <.05) were more likely to report an outage
to the city services department. When placed in the same model, the two
were comparably strong predictors (typical custodians: f§ =.26; exemplars:
f =.23; both p-values <.10), but, in the end, the interaction effect between
them was the lone predictor in the final, best-fitting model (§=.36,
p<.01)."” This again supports the notion that a community’s overall
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FIGURE 4.1 Scatter plots depicting the increased likelihood of (a) requests for
sidewalk paving and (b) reports of streetlight outages in neighborhoods with both
a greater density of typical custodians and a greater number of exemplars.
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efficacy in maintaining the urban commons is greatest where both the den-
sity of typical custodians and the number of exemplar reporters are high.
As noted, this analysis makes the assumption that registered accounts
are an accurate estimation of the distribution of users across neighbor-
hoods. To check the robustness of the current findings, the regression
analyses were repeated, incorporating measures of median income and
proportion who are black, Hispanic, or immigrant (log-transformed
when necessary). These additions left the original results unchanged.?

Summary: Collaboration in the Urban Commons

Here we see preliminary evidence that collective efficacy in the mainte-
nance of the urban commons fits a collaborative model. That is to say, the
effective maintenance of a neighborhood depends on the contribu-
tions of two different types of custodians: typical custodians, who take
action only occasionally and near their homes, and exemplar custo-
dians, who take action more often and over a greater geographic range.
Importantly, these two groups appear to be nonsubstitutable, meaning
that the overabundance of one cannot compensate for a lack of the other.
The reason for this, however, is not immediately clear, and will be the
focus of the next analysis.

Analysis #2: The Distinct Contributions of Typical and Exemplar Custodians

If both typical and exemplar custodians are necessary for neighborhood
maintenance, then it follows to ask how each contributes to this task. To
do so, let us consider what we know about the ways in which they express
custodianship. Typical custodians report one to two issues per year and
almost exclusively on their street block of residence. In contrast, exemplars
are actively vigilant, reporting issues with discernible regularity over a
somewhat larger region. When cast this way, it becomes clearer why a
neighborhood might need both, as their distinct patterns of custodian-
ship may lead each group to address issues that the other cannot or will
not. Take the hypothetical example of two streetlight outages in a neigh-
borhood, one on a traditional residential street and the other on an unde-
veloped street with empty lots. In the former, the residents of that street
might be motivated to take direct action—it very easily could be some-
one’s only 311 report of the year. The latter case may lack typical custo-
dians who claim the space as their own, meaning it would fall to an ex-
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emplar who is attentive to issues over the broader neighborhood. A
neighborhood will regularly experience each type of issue, meaning
effective upkeep depends on both types of actors.

We might then consider how typical and exemplar custodians con-
tribute to the urban commons on two dimensions: (1) the types of issues
that might arise, categorized, as in Chapter 3, as man-made incivilities
and natural deterioration, and (2) the heterogeneous land use of the city,
including residential, industrial, commercial, and institutional zoning
and the distinction between main and side streets. Because this analysis
does not rely on the neighborhood audits, we are again able to use the
full span of the data set (3/2010-12/2015, available through the
Boston Data Portal).?! This enables us to consider a third type of “cus-
todian” involved in neighborhood maintenance: city employees. Many em-
ployees of city agencies identify unaddressed issues and submit them as
new work orders as part of their daily activities. Given their official role
and their greater presence around government-owned areas, such as
schools, they likely contribute to this process in a manner distinct from
that of community members. As in previous chapters, the reports are
mapped to addresses, but here we look at the street (N=24,730 attributed
to a census tract in Boston, 14,124 of which generated at least one request
for service through 311) on which they occurred as well as the census tract.
I use user accounts to differentiate the three groups of custodians, though
in this case I define exemplars as those making four or more public reports,
owing to the extended time span of the data.?

Three Types of Custodians, Three Roles

An initial assessment indicated that the three types of custodians
contribute approximately equally to the maintenance of Boston neigh-
borhoods in terms of the overall volume of reports, with typical custo-
dians accounting for 36 percent of reports, exemplars for 31 percent, and
city employees for 33 percent. This sets an important baseline for the
analysis moving forward, but we should be careful to recognize its true
interpretation. One will note that public constituents with registered
accounts are responsible for more than twice as many reports as city
employees are. Furthermore, about half the reports are anonymous,
meaning that public constituents report approximately four times as
many issues as city employees do. We might also assume that those who
make anonymous reports are probably more similar to typical custodians
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than to exemplars, meaning that typical custodians are actually respon-
sible for the bulk of reporting activity.

This section opened with a series of thought experiments as to how
these three types of actors might contribute in different ways. Here we can
more formally test these and other such hypotheses, with a particular eye
toward how each group’s respective territoriality interacts with the range
of tasks and contexts presented by the urban commons. In terms of types
of issues, Chapter 3 already presented evidence that reports of man-made
incivilities more commonly come from those who are inclined toward the
enforcement of social norms. Because of this personal nature and moti-
vation, one might expect constituents to make such reports more often
than city employees. Similarly, exemplars, with their greater overall activity
and concern for the neighborhood, might be more likely than typical
custodians to make such reports. Indeed, constituents reported 82 percent
of incivilities, and these were more often reported by exemplars than by
typical custodians (48 percent vs. 34 percent).

The varied geography of urban neighborhoods harkens back to the
delineation of the primary and secondary territories. Whereas the primary
territory refers to the areas immediately abutting one’s home, the sec-
ondary territory refers to shared spaces, such as parks or commercial dis-
tricts.?® From this, one might reason that typical custodians focus their
custodianship on the primary territory, and exemplars, with their higher
levels of territoriality, would be more likely to extend their custodianship
into secondary territories. Consistent with this, exemplars reported rela-
tively more issues than typical custodians on main streets (33 percent vs.
29 percent) as well as on nonresidential streets (34 percent vs. 28 percent).
In contrast, the reports of city employees had a geographic profile that
reflected their professional roles, featuring a disproportionate number of
reports on streets with industrial (44 percent) and exempt zoning (i.e.,
government buildings; 40 percent).

MULTILEVEL ANALYSIS. To examine differences in the roles of the three
types of custodians more comprehensively, I ran two multilevel regres-
sion models that nested reports in streets and streets in tracts (i.e., a three-
level model). The first of these models predicted the likelihood that a
constituent-generated report was made by an exemplar rather than a
typical custodian, and the second predicted the likelihood that a report
was made by a city employee rather than a constituent. As in other places
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in this book, multilevel models allow us to test the effects of variables at
each level while simultaneously controlling for characteristics of all other
levels.>* They also extend the question of geographic context to variation
between census tracts, which vary on population density and their primary
land usage (residential, downtown, industrial /institutional, such as a
college campus, or park). See Appendix D for all model details.

The two models acted as formal confirmation of the descriptive
analysis presented earlier. First, an issue was more likely to be reported
by an exemplar rather than a typical custodian if it occurred on a main
street ($=0.26, O.R.=1.29, p<.001) or any type of nonresidential street
($=0.22-0.50, O.R.=1.25 - 1.65, all p-values <.001) and if it referenced
aman-made incivility (8 =0.54, O.R.=1.72, p <.001). In addition, holding
all else constant, constituent-reported issues were more likely to be made
by exemplars if they were in census tracts classified as being industrial or
institutional (f =0.20, O.R.=1.22, p <.01) and with greater population
density (8 =0.01, O.R.=1.01, p <.001). Meanwhile, an issue was more likely
to be reported by a city employee if it occurred on a main street (3 = 0.33,
O.R.=1.39, p<.001) or any type of nonresidential street ($=0.42-0.57,
O.R.=1.52-1.77, all p-values <.001), particularly those with industrial
uses. Man-made incivilities were dramatically less likely to be reported by
city employees (f=-1.10, O.R.=0.33, p <.001). Issues in census tracts in
industrial /institutional (f=-0.29, O.R.=0.75, p<.01) or downtown
regions (f=-0.42, O.R.=0.66, p <.01) were also less likely to be reported
by city employees, as were issues in areas with greater population density
(B=-0.01, 0.R.=0.99, p <.01).

From Territoriality to a Division of Labor

We now can make two clear statements about a division of labor in the
maintenance of the urban commons. First, there are two groups of cus-
todians, which I have dubbed typical and exemplar custodians, and the
latter express greater levels of territorial motivations than the former.
Second, the two groups tend to specialize in the maintenance of different
tasks and spaces. Typical custodians focus on natural deterioration on
residential streets, presumably in areas near their homes. In contrast, the
efforts of exemplars extend into the “shared” spaces of a neighborhood;
they also tend to be more attentive to man-made incivilities. Though each
of these two facts describes aspects of a division of labor, they do not
guarantee that differing levels of territoriality cause typical and exemplar
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custodians to contribute in distinct ways. Alternatively, exemplars may
engage in these additional behaviors simply as a by-product of their greater
activity. To probe this question, we return to the survey data, limiting our
analysis to those respondents who acted as custodians during 2012 and
their reporting during that year (N = 439). A series of general linear models
used the two territorial motivations (benefiting the community and en-
forcing social norms), status as a typical or exemplar custodian (as a proxy
for overall activity), and demographic characteristics to predict whether
an individual had reported at least one public issue that was (1) on a main
street, (2) on a nonresidential street, and (3) a man-made incivility.

The elevated activity of exemplars was primarily responsible for their
distinct contributions. It was the strongest predictor of having made at
least one report that was on a main street ($=.93, O.R.=2.53, p<.001),
that was on a nonresidential street (f = 1.98, O.R.=7.24, p <.001), and that
was a man-made incivility (8 =2.01, O.R.=7.46, p <.001). Territoriality was
unimportant apart from one case: a greater desire to enforce social norms
predicted a greater likelihood of having reported a man-made incivility
(B=.32,0.R.=1.38, p<.001). This illustrates an indirect, two-step pathway
in which territoriality leads to greater activity, which in turn increases the
likelihood that an individual will report more types of issues in more
varied contexts.*

Summary: Distinct Contributions to the Commons

The two analyses presented in this section articulate a division of labor
in which typical and exemplar custodians make distinct contributions to
the maintenance of the urban commons. The former group specializes
in reporting issues of natural deterioration on residential side streets,
whereas the latter are critical for addressing man-made incivilities in
general and all types of issues in “shared” spaces—main streets and those
with nonresidential zoning. In sum, each is necessary for comprehensive
neighborhood upkeep. Giving further nuance to this story, we saw that
city employees act as a third type of custodian that also contributes to
the maintenance of the urban commons in their own characteristic ways,
emphasizing industrial and institutional (e.g., government-owned) zones.

Looking more closely at typical and exemplar custodians, the differ-
ences between them are consistent with their levels of territoriality, but it
appears that territoriality itself is only indirectly responsible. Instead,
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the elevated activity that arises from a higher level of territoriality best
explains exemplars’ tendency to report over a greater range of spaces.
Theoretically, this provides new insight on the distribution of behaviors
between the primary and secondary territory. As an individual’s territo-
riality for the neighborhood increases, their custodianship is prone to
break through the invisible boundary between the primary and sec-
ondary territories. Once he or she has done so, though, they are likely to
report anywhere in the broader region, from main streets to industrial
back roads, independent of their original level of territoriality. The only
exception to this was that the specific desire to enforce social norms
still inclined individuals to report man-made incivilities. A practical
implication is that if a program could expand the reporting activities of
individuals independent of their territoriality, it would feasibly increase
levels of reporting in the shared spaces of the city, an idea we return to in
Chapter 6.

The results here give credence to a division-of-labor model that might
be applied to other commons as well as to other cases of collective efficacy
in shared tasks and challenges, whether they explicitly refer to a common
or not. Before exploring how one would go about extending the model in
this way, however, it is worth asking how valuable the division-of-labor
model is. The problem with traditional models of the behavioral dynamics
of the commons is not so much the assumptions themselves—assumptions
of course make the models more tractable—but the extent to which they ob-
scure reality. The next section evaluates whether the traditional model of
the commons, with its assumption of a single type of actor who contrib-
utes in a single way, and the division-of-labor model come to the same
conclusion about which neighborhoods are most likely to be effective at
preventing and counteracting disorder. If the two are not in agreement,
then there is evidence that the extra nuance of the division-of-labor model
is not only useful in detailing the on the ground process of maintenance
but is also necessary for understanding collective outcomes.

From Context to Outcomes: Behavior as the Missing Link
A division of labor in the maintenance of the urban commons is en-

lightening in its own right, but it also offers a potential missing link for
traditional analyses of when and where communities achieve collective

printed on 2/14/2023 4:14 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCOhost -

140 | MAINTENANCE OF THE URBAN COMMONS

tasks. For example, nearly all research on collective efficacy has been ex-
clusively at the neighborhood level, examining how contextual character-
istics, such as concentrated disadvantage and ethnic composition, predict
generalized outcomes. They in turn skip over the individual-level pat-
terns of behavior that are responsible for these outcomes. A focus on the
behavioral composition makes it possible to examine how contextual
characteristics affect and in turn operate through these patterns of be-
havior to impact a community’s outcomes. In the terminology of the
commons literature, we could look at this as how context and institu-
tions influence behavior to determine long-term sustainability.

Looking specifically at the urban commons, we can ask how neigh-
borhood characteristics predict the effective contributions of typical and
exemplar custodians, which are in turn responsible for the mainte-
nance of the urban commons. It is well established that certain contextual
factors, such as wealth, home ownership, and ethnic composition, strongly
predict neighborhood maintenance in urban neighborhoods, typically
measured as physical disorder. In analyzing this question, this section will
compare the interpretations of the two models we have seen throughout
this chapter: the traditional cooperator-free-rider model and the
division-of-labor model. The former considers the proportion of coop-
erators in a population—essentially, a per capita metric—as the deter-
mining factor for commons maintenance. Attention to a potential divi-
sion of labor, however, demands consideration not only of different types
of actors but also of the practical dynamics of the tasks they attend to,
including their frequency and distribution within a space. Because
neighborhoods might differ in these tasks and contexts, their need for
typical custodians and exemplars will similarly vary, and the division-
of-labor model would capture this in ways that the traditional model
would not.

The key to the foregoing analysis is whether the two models identify
the same contextual factors as predictors of effective maintenance of the
commons. If they do, then the assumptions of the cooperator—free-rider
model are not so great a deviation from reality that they lose track of
fundamental relationships between context, behavior, and outcomes.
However, if there are differences, they would indicate that the added
nuance of the division-of-labor model provides insights we would not
otherwise have had. This analysis will utilize measures of median income,
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population density, and ethnic composition from the U.S. Census
Bureau’s ACS (2010-2014 estimates).

Using Context to Predict Effective Custodianship

Part I: The Cooperator-Free-Rider Model

Because it is more straightforward both statistically and conceptually,
let us begin with the analysis of the cooperator-free-rider model tradi-
tionally utilized in the study of the commons. To do so, we estimate the
proportion of custodians within a community (i.e., number of custo-
dians divided by adult population), making this essentially an analysis
of the characteristics that predict custodianship per capita. An initial
regression found that individuals were on average more likely to be cus-
todians in richer neighborhoods (f =.25, p <.035), those with fewer black,
Latino, and Asian residents (black: f=-.17, p<.05; Latino: =-.32,
p <.001; Asian: B =-.28, p <.05), and those with a lower population density
(p=-.19, p <.01). This model holds two distinctions from the division-of-
labor model. First, it treats behavior per capita rather than in terms of
the specific types of tasks that might present themselves. Second, it only
acknowledges one type of actor who contributes to the maintenance of
the commons. To create a hybrid between this model and the division-of-
labor model, we can relax the second assumption and allow that there are
two types of actors and analyze their respective per capita representations
separately. Unsurprisingly, typical custodians per capita were associated
with the same factors as custodians on the whole (income: § = .25, p <.001;
black: f =-.17, p<.0S; Latino: p=-.32, p<.001; Asian:  =-.28, p<.05;
population density: f =—-.19, p <.01), as would be expected, as they account
for 90 percent of custodians. Exemplars per capita, however, were
associated only with fewer Latino and Asian residents (Latino: f§ =-.23,
p<.01; Asian: § =-.23, p <.01). Importantly, this second set of models still
ignores how variations in urban form can influence the types of tasks that

arise in a particular commons.

Part II: The Division-of-Labor Approach

QUANTIFYING THE IMPLICATIONS OF A DIVISION OF LABOR. The
division-of-labor model considers two questions: (1) What are the needs
of the region, based on the kinds of tasks that can be expected? (2) To what

printed on 2/14/2023 4:14 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCOhost -

142 | MAINTENANCE OF THE URBAN COMMONS

extent does the behavioral composition of its population correspond to
these needs? The maps in Figures 4.2a and 4.2b illustrate just how much
the answers to these questions can vary depending on the organization
and form of a given neighborhood. Taking two specific illustrations, the
Back Bay, pictured in Figure 4.2¢, is a dense, mixed-use neighborhood that
has some areas whose maintenance is more reliant on typical custodians
and others that are more reliant on exemplars. In contrast, West Roxbury,
pictured in Figure 4.2d, is a residential neighborhood with a suburban
design and is more reliant on typical custodians. The question of main-
tenance from this perspective is how well the behavioral composition of a
neighborhood matches its needs.

To quantitatively estimate the “need” each neighborhood has for
each type of custodian, as captured in the maps in Figure 4.2, I first cal-
culated the expected number of issues to be reported on each street seg-
ment by an exemplar and by a typical custodian (based on its land use
and other characteristics, parameters drawn from the models presented
in the previous section) and then summed all streets within a tract.?
For simplicity, this analysis is limited to instances of natural deteriora-
tion. The first step then is to correlate each of the two measures of need
with the corresponding prevalence of custodians.?” Generally speaking,
neighborhoods with a greater need for typical custodians had more of
them, and the same was true for exemplars (typical custodians:  =.61,
p<.001; exemplars: f=.53, p<.001), reflecting substantial alignment
between the needs of a community and its behavioral composition.
Nonetheless, these correlations were far from perfect, indicating that
many census tracts were either overachieving or underachieving in each
category. We can think of these residuals as indicators of the strength of
“coverage” by a particular group.

WHICH NEIGHBORHOODS ARE MOST EFFICACIOUS? We now have two
measures that reflect the extent to which the prevalence of each of the
two types of custodians is sufficient to satisfy the needs of a neighborhood,
taking into account its particular land use and organization. If the distri-
bution of these measures is associated with a set of contextual variables
different from those that predict the number of custodians per capita, it
will confirm that this more nuanced model is necessary to fully understand
sustainability. Indeed, this was the case. As with the per capita models, cov-
erage by exemplar and typical custodians was associated with median income
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FIGURE 4.2 Distribution of need for (a) exemplar custodians relative to typical custodians and
(b) city employees relative to custodians for all streets in the city, highlighting the greater need
for exemplars along major thoroughfares and in downtown regions, and for city employees in
industrial and institutional pockets. Insets compare the need for exemplar and typical custo-
dians for (c) Back Bay, a relatively densely populated, mixed-use neighborhood with some areas
where maintenance is more reliant on typical custodians and others that are more reliant on
exemplars, and (d) West Roxbury, a residential neighborhood with a suburban design, leading
to a greater reliance on typical custodians.
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(typical: B =.41, p<.01; exemplar: p=.29, p<.05), but the similarities ended
there—coverage was positively, rather than negatively, associated with greater
population density (typical: B =.46, p <.001; exemplar: f =.40, p<.001) and
was not associated with any aspects of ethnic composition.

Summary: The Extra Nuance of the Division-of-Labor Model

This section has consisted of a lot of data acrobatics and an ample number
of findings, but the main point, that the neighborhoods of a city are not
facsimiles of the same commons, is succinctly captured in Figure 4.2,
which compares Back Bay, which is downtown, to the more suburban West
Roxbury. Each neighborhood has a unique organization and structure
that requires a particular combination of typical and exemplar custo-
dians. These are just two examples of many, but they illustrate the weak-
ness of the assumptions of the traditional cooperator—free-rider model.
The maintenance of the commons is not a single task and, as such, is not
realized by a single type of actor. As we saw in the analysis, this assumption
led the traditional model to erroneous conclusions about the neighborhood
characteristics that determined collective efficacy in the maintenance of
the urban commons. The more nuanced division-of-labor model was
necessary to properly reveal how demographic and social characteristics
influence the interaction of the local population with its geography and
the tasks it presents.

The cooperator-free-rider model prescribed a per capita approach
that focused specifically on the proportion of custodians in a popula-
tion. This found that neighborhoods with greater affluence and fewer
minorities were more likely to have a greater representation of custo-
dians. This is valuable information, telling us more or less which indi-
vidual or contextual characteristics increase the likelihood of the av-
erage person to actas a custodian. They provide credence for the concern
that disadvantaged and disenfranchised populations have lower en-
gagement with 311, a point we will return to in more detail in Part ITL.#
Thus, the per capita approach offers a certain type of insight on who
participates and when they do so, and could be useful in understanding
the broader prevalence of other characteristics whose level is distrib-
uted across individuals or households, such as the physical disorder of

buildings.
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The question at hand, however, was not so much which individuals are
more likely to act as custodians but rather which neighborhoods are most
effective in the maintenance of public spaces and infrastructure. A per
capita approach is insufficient to answer this question, because it does not
account for the possibility that the varied structure and organization of
a city’s neighborhoods leads them to differ markedly in the number and
types of custodians they require. For example, a largely residential
neighborhood like West Roxbury will be able to rely primarily on typical
custodians, whereas a neighborhood like Back Bay that is dominated by
the “shared” spaces of commercial or industrial zones needs a strong
representation of exemplars. Taking these additional elements into ac-
count led to divergent conclusions regarding which neighborhoods are
effective in addressing deterioration and denigration to the urban com-
mons and which are not.

The most striking disagreement between the cooperator-free-rider and
division-of-labor approaches was around population density. The former
found that neighborhoods with greater density had fewer custodians per
capita. This would be consistent with the concept of diffusion of
responsibility, wherein individuals are less likely to take action on shared
problems when they perceive that there are many other individuals who
might also do s0.?? However, the second set of analyses found that coverage
was higher in neighborhoods with greater density, likely owing to the
simple fact that with more people present there are more opportunities
for someone to take action, even if each individual is less likely to do so.
In addition, the traditional analysis found that the greater presence of any
minority group predicted fewer custodians per capita. When controlling
for the expected volume and nature of reports, however, these aspects of
the community did not predict coverage in any way. This suggests that
such groups tend to live in neighborhoods that, by their land use and
form, might require fewer custodians, and thus their lower rate of
custodians per capita is not an issue. Some might argue that this ignores
the possibility that more disadvantaged neighborhoods experience more
issues, particularly in terms of man-made incivilities. This is a valid point,
but two things are worth noting. First, the regressions controlled for
median income, potentially accounting for some or all of this imbalance
across neighborhoods. Second, the per capita analysis did not permit this
either, meaning the coverage analysis certainly eliminates a large portion,
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if not all, of any perceived lack of effectiveness of minority communities
in leveraging 311 to maintain their particular set of public spaces and in-
frastructure. That all said, the two models did agree on one thing—that
median income predicted not only more custodians per capita but also
the greater capacity of a neighborhood to address public issues.

Extending the Division-of-Labor Model

This chapter has articulated a division of labor in how the members of a
community combine to realize collective efficacy in maintenance of the
urban commons. This model is an advance over previous approaches in
its acknowledgment of the potential for multiple types of actors and might
be extended to elucidate the sustainability of other commons around the
world and, even more broadly, the dynamics of various collective challenges
and tasks that fall outside the commons. A major hurdle was the very
challenge of bridging between individual-level patterns of behavior and
the collective outcomes they influence, requiring a solution that was
jointly conceptual and methodological. First, attention to social regularities
required a description of the basic mechanics of custodianship and
thereby the patterns of action and interaction that result in public
maintenance. This enabled us to then quantify these patterns in terms
of the bebavioral composition of a neighborhood, divided into two types of
actors who contribute to maintenance in distinct ways: typical custodians,
who report only occasionally, focusing primarily on instances of natural
deterioration on residential streets, and exemplars, who report more
frequently and over a greater range of contexts and types of issues. Second,
it was necessary to think critically about how the tasks themselves are
distributed across spaces. The ensuing analysis uncovered the role of land
use and urban form in determining how the nature of maintenance varies
both within and between neighborhoods. In the end, these analyses not
only uncovered a division of labor in the maintenance of the urban
commons but also revealed that this approach provided novel insights
regarding the contextual factors that predict how effective a given
neighborhood would be in maintaining the commons.

To demonstrate how we might apply the steps laid out here to other
collective tasks, let us turn our attention to a classical example from the
urban context, the problem of managing adolescent groups in public
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spaces. Such groups might become a nuisance or even dangerous if not
properly monitored. For the sake of illustration, we can begin with the as-
sumption that the dichotomy of typical and exemplar custodians is rel-
evant to this case, though we will return to this later. What I have termed
exemplars have been of interest to many previous writers, as they are re-
sponsible for the most evocative expressions of public discipline. Jane Ja-
cobs refers to “characters” who offer consistent “eyes and ears on the
street.”®® Another example is Mary Pattillo-McCoy’s Ms. Spears, a re-
spected elder in the Chicago neighborhood of Groveland who was prepared
to redirect behavior whenever and wherever she deemed appropriate.™
These individuals are probably the easiest (and most fun) to observe and
describe because of their persistence in enforcing social norms, but
they are unlikely to be the only ones with attentive eyes and ears. Similar
to typical custodians, there are others who act episodically, responding
specifically when adolescents have become unruly in a space near their
home or business. As with the earlier example of a streetlight outage,
these two groups would presumably take action in overlapping but non-
equivalent sets of situations, making both of them necessary for the
comprehensive management of the neighborhood.

Intervening with unruly adolescents, however, differs from reporting a
streetlight outage in ways that may have implications for both the typology
of relevant actors and the contextual factors that moderate their desire to
take action. Most apparently, whereas 311 reports are made in isolation,
intervening in social disorder requires interpersonal interaction. Adoles-
cents are much more likely to ignore adult admonitions than the Depart-
ment of Public Works is to ignore a work order. Ms. Spears, for example,
probably felt empowered to discipline children in public because she knew
their names and their families. Pattillo-McCoy also details how relation-
ships can deter action.®” There are cases in which an individual might
choose not to intervene precisely because she knows the kids and would
prefer to avoid conflict. In this way, the relationships of a community may
play a magnified role in people’s responses to social disorder, acting as the
scaffolding that can either facilitate or inhibit an individual’s ability to re-
direct people’s behaviors in the public space. This might also lead to a more
complex typology of actors, with typical and exemplar custodians further
divided into additional categories based on their social integration.

We might apply the same approach to any collective task of interest.
In urban neighborhoods, examples might include the construction and
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management of a community garden, motivating against the closing of a
local fire station or the opening of an unwanted store, or the leadership
of a parent-teacher association. Likewise, as noted, many of the commons
across the world clearly contain multiple tasks. Even for those in which
there would seem to be a single action of interest—for example, how many
cattle one chooses to graze on the commons—Ostrom’s design principles
make it clear that the efforts of organization and management themselves
entail distinct contributions.?® These should not be ignored; as many
studies have shown, the regulatory institutions that promote group-
beneficial behaviors are often as important as the group-beneficial be-
haviors themselves. Once a researcher has identified a collective task of
interest, he or she must then answer the following questions: What are the
dynamics of the primary contributions to the task? Who are the relevant
actors, and what are their patterns of contribution (or lack thereof)? How
do these actors reinforce each other, and where do they play complemen-
tary roles? How do they mediate the role of contextual factors? These steps
will determine whether a division of labor is in operation and, if so,
how it works.

Conclusion: The Behavioral Dynamics of the Commons

The long arc of research on the commons has entailed the proposal and
debate of institutions and contexts that predispose, coerce, or otherwise
encourage members of a community to act in the collective best interest.
The behavioral dynamics of the commons—the patterns of action people
undertake, their motivations for doing so, and how they combine to re-
alize (or fall short of) maintenance and sustainability—have remained
something of a mystery, and models of the commons have consequently
relied on a number of simplifying assumptions. This has similarly been
true for the operation of collective efficacy in urban neighborhoods, where
we know a lot about whether and where communities will achieve shared
goals but little about how they do so and who is responsible. The past two
chapters have begun to fill this gap by examining the particular case cap-
tured by 311, with the anticipation that it could act as a model for other
contexts and challenges.

As we consider the discoveries summarized in these past two chapters,
we see the lessons from Part I on how best to work with novel digital
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data. Some of the requests received by 311 clearly contribute to the main-
tenance of the urban commons, but it was not immediately apparent
how to interpret these actions. Through a series of analyses and the use
of a survey, we were able to demonstrate that the maintenance of the com-
mons relied on territoriality, not, as assumed by most behavioral
models, cooperation or even material investments. Furthermore, we found
that the two components of territoriality, caretaking and defense, con-
tribute to the maintenance of the commons in distinct ways. This de-
ductive, theoretically driven analysis of custodianship at the individual
level then gave way to an inductive question for which there was little
reason to nominate a “preferred” or most likely hypothesis: How do the
members of a community combine to determine collective outcomes?
The result was the articulation of a division of labor in which typical
and exemplar custodians and city employees each contribute to mainte-
nance in distinct ways. Importantly, the findings rejected the simpli-
fying assumptions embedded in the cooperator-free-rider model of the
commons, indicating that the more nuanced division of labor model is
a conceptual and methodological advance that might be applied more
generally to collective efficacy and to commons across the world.

The detailed findings of Part IT have been largely academic but can be
put to good use, helping us to reconceptualize how institutions can ef-
fectively manage the behavioral dynamics of the commons. The 311
system itself is a modern, technologically enabled member of this class
of institutions, and it is well suited to the more nuanced interpretation
of the commons presented here, as it clearly violates the assumptions that
constrain existing models of the commons. It does not appear to elicit
group-oriented behavior but rather facilitates a natural tendency to care
for spaces and objects with which one identifies. Nor is its use by com-
munity members unidimensional. Rather, it empowers both typical and
exemplar custodians, who contribute to the urban commons in their
own ways. Herein lies the practical value of the theoretical exercise of the
last two chapters. Part III will capitalize on this opportunity, exploring
how we might translate these insights into additional refinements and
innovations in the maintenance of the urban commons. In doing so, it
realizes a major promise made at the outset of this book: that scientific
advances and improvements to policy and practice can be mutually re-
inforcing pursuits.
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CHAPTER 5

Partnering with the Public

ESTUARIES AND WETLANDS are an often overlooked instance of a
common. Though they do not produce much in the way of immediately
useful resources for humans, they are critical to the overall stability and
health of the watershed. They buffer the impacts of storms and flooding,
recharge the groundwater, store excess carbon, and act as a refuge and
breeding ground for many species of wildlife, thereby helping to sustain
biodiversity. For this reason, many environmental groups hold the pres-
ervation of these unique and valuable areas as a critical part of their mis-
sion. Tom Langen, a biologist at Clarkson University who specializes in
the study of wetlands, worked with one such group that sought to con-
vince private landowners to donate any wetlands in their holdings for
conservation. The environmentalists brought to the landowners what
they believed to be an enticing opportunity to contribute to the protection
of lands vital to the watershed they called home. This logic appealed to
their sense of a common good and their desire to promote it. Unfortunately,
it swayed few people.

What did convince people to donate their land to the program, as
Langen recounts, was concern for their legacy. Whereas most landowners
were not especially motivated by the opportunity to preserve the water-
shed, they were enticed by the idea that the land would be donated in their
name, in which case their contribution to the watershed would be at-
tributed to them in perpetuity. The environmental group quickly re-
oriented its outreach strategy, concentrating on the opportunity for
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individuals to leave the land in their name to the conservation project
rather than having it pass into other hands through sale or inheritance,
at which point their legacy would end.

Just like a 311 system, the wetland preservation story entails a col-
laboration between an institution and the public in the maintenance of
a common. Particularly instructive about this case are the distinct mo-
tivations the two parties had. The environmental group was concerned
with protecting the wetlands for the broader public good, but the private
landowners were attracted by the creation of a legacy. Until the environ-
mental groups understood this, their outreach was ineffective, because
they were selling their own motivation rather than speaking to the inter-
ests of their audience. A similar thought process is visible surrounding
311, which is one of the newest manifestations of coproduction, or govern-
ment programs that directly involve constituents in the design and de-
livery of services. Proponents of “civic tech” often treat 311 and related
innovations as expanding the channels for civic engagement or political
participation and in turn classify custodianship with behaviors like voting,
volunteering, and donating to civic groups. But is this just an assumption
based on the fact that it is a government program intended to involve the
public in the delivery of services? As the story of wetland preservation
demonstrated, targeting the correct motivations is critical to the success
of a program; otherwise it will likely fail to garner much participation.

Here we see an opportunity to convert the insights from Part II into
practical value—in short, to transition from what we can learn from urban
informatics to what communities can directly gain from such work.
Building on our newfound understanding of territoriality as a major
motivation for custodianship, Part IIT of this book will address more fully
the motivations that drive use of 311 and the ways in which these insights
can support additional refinements to such programs. In doing so, it also
evaluates the promise held by civic tech for communities and how such
innovations are best designed. This chapter further probes the question
of why people use 311. There is no reason to believe that territoriality is
the only motivation relevant to custodianship, and thus we consider
whether it also arises from a desire to be engaged civically or politically,
or what I call a civic disposition.

Testing the relative importance of territoriality and a civic disposition
for the usage of 311 is more than just a question about a single program.
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It is also an opportunity to examine coproduction’s more general as-
sumption that a civic disposition is the primary motivator for participa-
tion in any government program. We will see here that there is a need to
move beyond this narrow perspective to one that acknowledges that a
given coproduction program might engage any of the numerous facets of
human psychology, depending on the nature of participation it requires.
This lesson is especially valuable as civic tech expands the variety and na-
ture of such programs. This work builds on a project I undertook with
Dietmar Offenhuber of Northeastern University, Jesse Baldwin-Philippi
of Fordham University, Melissa Sands of the University of California
Merced, and Eric Gordon of Emerson College.! Chapter 6 then builds on
these insights to assess a series of public interventions and experiments
that seek to increase participation in 311. Importantly, they are designed
and evaluated in light of the motivations that they seek to engage.
Overall, these two chapters illustrate how civic tech can enable effective
coproduction if paired with a thoughtful examination of when and why
individuals would be interested in participating in a given program.

Collaborations between the Government and the Public

As T have noted before, the proliferation of 311 systems and allied pro-
grams has been part of the broader trend of civic tech. Just as computa-
tional social science has promised to leverage data to transform our
understanding of human behavior, this movement has seen digital
technology as a catalyst for diversifying and strengthening the ways that
people can contribute to their local communities and to society in general.
One subset of this work has focused specifically on the lines of interaction
between municipal governments and their constituencies. Previously, such
interaction centered primarily on town hall meetings and other public
forums, which tend to be dominated by a small, relatively vocal subset of
the community. The limitations of this system have often left both
government officials and the constituents they serve wondering what
exactly was accomplished.? The hope has been that “Gov 2.0” will be able
to leverage the two-way communication capacities of modern web tools
to solve these sorts of challenges.? Stephen Goldsmith and Susan Crawford
have also lauded such efforts as establishing a new form of public
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administration that is responsive to the needs of the public in near real
time.* And others have argued it will transform public deliberation and
the crafting of public policy.®

The promise of civic tech lies in more than just expanding communi-
cation between government and the public. The hope is that it can be the
basis for what Benjamin Barber calls “strong” democracy, in which con-
stituents are consistently involved in various aspects of designing,
managing, and delivering government services.® This idea may not be as
novel as it appears at first blush, however. Rather, it puts a technolog-
ical spin on a long-standing concept in political science and public ad-
ministration referred to as coproduction, or programs that directly engage
constituents in the planning and implementation of government ser-
vices.” Whereas classical examples of coproduction have included
parent-teacher associations and community policing, civic tech has
facilitated other forms of participation in government, including, of
course, public deliberation, but also participatory budgeting® and
planning new community developments.’

As coproduction programs increase in number and popularity, they
raise a question that has long faced such efforts: What motivates individ-
uals to participate in a government program? This knowledge is critical
because the success of coproduction programs stands and falls with con-
stituent participation. Relative to the extensive literature on coproduc-
tion writ large, this question has received only a small amount of study.’
More importantly, it has not been updated to account for the variety of
coproduction programs that have emerged in recent years, including the
proliferation of civic tech. Traditional theory has treated participation
in a coproduction program as an intrinsically civic (or political) act and
thus driven by a broader tendency to take part in activities that contribute
to society (e.g., volunteering, voting). I refer to this unidimensional char-
acterization of participation as the public-as-citizen model. Civicness is
only one of many human motivations, though, and I argue that a given
coproduction program might capitalize on any of them. I refer to this more
expansive view as the public-as-partner model, in that it treats each member
of the public as a multifaceted partner whose various capacities enable
him or her to contribute in multiple ways.
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Coproduction: A Brief History

In the 1970s, the Workshop in Political Theory and Policy Analysis at
Indiana University introduced the concept of coproduction, offering it as
an alternative to the prevailing practice at the time of administering
government programs in a wholesale fashion through large, centralized
bureaucracies.!! They argued that this should be tempered by a more
localized approach that incorporated the public into service delivery.'?
Philosophically, coproduction embodied the democratic ideals of citizen
access to and participation in government. In a practical sense, such
programs would improve services by allowing members of the public to
tailor implementation to community needs. If this latter concept sounds
similar to Elinor Ostrom and her colleagues’ emphasis on localized
institutions as the most efficient solution to the problem of the commons,
it should. Ostrom herself was one of the primary actors in the workshop
and wrote a handful of prominent pieces on the subject.

One of the most eloquent descriptions of coproduction comes from
Ostrom’s 1996 essay on the subject, defining it as “one way that synergy
between what a government does and what citizens do can occur.”*® From
this, she reasoned that coproduction could make services more efficient
and effective, but only if the efforts of these two entities were comple-
mentary and nonsubstitutable. Taking 311 as an example, the mainte-
nance of the urban commons consists of two different activities that
might be divided between government and the public. Urbanites ob-
serve and can report instances of deterioration or denigration in public
spaces during their daily movements, and city agencies provide the pro-
fessional expertise and equipment for fixing them. While this illustrates
the potential advantages of coproduction, it also highlights the dependence
of coproduction on the participation of the public and, in turn, the im-
portance of understanding when and why members of the public would
choose to do so.

Coproduction saw a decline in popularity during the 1990s, owing
to the emergence of “the new public management,” an effort to make
bureaucracy operate more like private industry.! This perspective cast
members of the public as “customers,” rather than potential collaborators
in the delivery of government services. Interest in coproduction has seen
a resurgence, however, in the last 10-15 years, as the new public man-

agement has been replaced with the more consonant paradigm of “new
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public governance,” which views service delivery as the collaborative co-
ordination of various partners.”> Such collaboration might involve
multiple government agencies working in concert to address a particular
need but has also lent itself well to Ostrom’s stance that coproduction
improves delivery systems by leveraging the complementary capacities of
both government and citizens.!® Enthusiasm for coproduction has been
further fueled by the advent of modern web technologies. Proponents of
civic tech have capitalized on these novel resources to create new mech-
anisms for communication and collaboration between the government
and the public, enhancing the potential for true partnership.

In the years since Ostrom and her colleagues introduced coproduction,
thinkers have expanded it to encompassavariety of differentarrangements.
The level of activity and responsibility attributed to the public can vary
considerably across examples. In the most basic case, Stephen Osborne
and his colleagues have argued thatall service delivery entails coproduction
because the recipient of the service must necessarily participate in its
consumption.’” At the other extreme, there are cases in which the public
is the primary or sole deliverer of the services, such as when expert patients
assist in the provisioning of health care.!® Additionally, Tony Bovaird has
illustrated ways in which coproduction can go beyond service delivery to
include the planning and design of policies and programs.'® Others have
also extended the model to account for collaborative arrangements be-
tween government and community organizations or nonprofits.?’ For our
purposes here, 311 is specifically a case in which individual members of the
public participate in service delivery, but it might also offer insights on
individual contributions to the planning and design of services as well.

Public as Citizen or Public as Partner?

By definition, coproduction programs depend on the participation of the
public and are unlikely to be effective without it. For this reason, a critical
question is why members of the public do or do not choose to participate
in a given program. Most work to date, however, has focused on govern-
ments and how they can better construct channels or distribute resources
in ways that will make programs more accessible.?! This emphasis on
whether the public is able to coproduce has left little understanding, how-
ever, of why someone would want to do so.?* Central to this latter ques-
tion is how one conceptualizes constituents and their role. As recounted
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by John Clayton Thomas, as public administration has evolved in the last
40 years, so has its perspective on the public.?> From the 1970s into the
1980s, a period that also saw the original rise of interest in coproduction,
members of the public were “citizens” with a major stake and interest in
shaping policy and its implementation. In the 1990s, the philosophy of
new public management?* treated the public as “customers” whose needs
must be fulfilled. More recently, new public governance has emphasized
collaboration across agencies and sectors, treating members of the public
as an additional “partner.” The first and last of the three perspectives
on the public are the most important for our purposes here because each
presents a particular way of thinking about the active role that constitu-
ents might take in governance.

Existing research on participation in coproduction programs has
largely focused on the public-as-citizen model. This is embodied by a
popular metaphor that refers to coproduction programs as a “bridge to
citizenship” by which participation will entrain and encourage involve-
ment in civic life.?> This perspective treats participation in coproduction
as an overtly civic or political action, reflecting a generalized civic disposition
that manifests in a broader pattern of political participation, including
behaviors such as voting and volunteering. There are clear weaknesses
to this approach, the most apparent being that this proposed by-product
of coproduction programs has been little tested,?® and the few studies
that have tested it have found little evidence that other civic and political
behaviors actually predict participation in coproduction.”

The lack of support for the public-as-citizen model calls for an alternative
conception of the motivations that might drive participation in copro-
duction programs. As the new public governance and civic tech diver-
sify the ways in which government seeks to collaborate with the public
in service design and delivery, it raises the question of what it means to
think of members of the public as partners. To inform this, let us think
about how agencies and organizations become involved in the process of
governance. In such cases, the potential of each organization to contribute
to a program is not exclusively dependent on its will to provide a public
good (i.e., the equivalent of civic disposition at the organizational level);
in fact, there are cases where this does not appear to be the case at all. For
example, in Ghana, the Public Road Transportation Union is a private
association that collects taxes from buses and taxis on behalf of the
government in exchange for extensive control over the transportation
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sector,”® an activity that speaks little to a desire to provide a public good.
Rather, the manner and extent of a contribution by an agency or organ-
ization is determined by their specific capacities in that domain.

We might then define a partner as an entity with characteristic facets
and capacities that can contribute to the collaborative process of
governance. When one applies this definition to members of the public,
itis apparent that the public-as-citizen model takes a narrow view of why
constituents would be motivated to participate in a coproduction
program. Indeed, humans are endowed with a diverse array of motivations
thatextend far beyond a capacity for civicness, and in theory a coproduction
program might appeal to any one of these. To make effective use of this
knowledge, we might turn to the psychological concept of modularity,
which states that a given motivation is oriented toward certain goals or
tasks. As such, it is responsive to relevant cues and contexts and will
manifest itself in behaviors surrounding those goals.?’ In this view, a
motivation will be relevant to coproduction if a program’s activities evoke
the cues or call on the behaviors associated with that motivation. This
perspective enables us not only to expand our attention to motivations
beyond a civic disposition but also reason what types of motivations would
be relevant for any given program.

The one systematic attempt to identify multiple motivations for
coproduction was made by John Alford.’° He proposed three types of
nonmaterial rewards that might contribute to one’s willingness to co-
produce: intrinsic rewards, such as increased self-esteem from effica-
cious action; solidary incentives, arising from a desire to contribute to
the group; and expressive values, or normative beliefs about societal is-
sues. Alford’s nonmaterial rewards offered an important advance, but
they did not go far enough in that they were still generalized incentives,
applicable to any coproduction program. Instead, an important value of
the public-as-partner model as I have described it is that it permits the
motivations of interest to vary across coproduction programs, depending
on the nature of participation. In a practical sense, this broader view
becomes increasingly necessary as new public governance in general and
civic tech in particular further diversify the ways that constituents might
participate in the design and implementation of policy. Indeed, part of
the strength and appeal of coproduction programs is that they can
leverage actions that have not previously been part of the governance

process.
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To summarize, the public-as-partner model provides a distinct per-
spective on participation in coproduction by considering any of the di-
verse array of human motivations as being potentially relevant to a given
coproduction program. It expands on the public-as-citizen model by
opening up the possibility that participation in coproduction could entail
more than just a civic disposition, and it poses the previously unexplored
corollary that different coproduction programs rely on distinct sets
of motivations. If this were found to be true, it would call for a program-
by-program approach when implementing, evaluating, and promoting
coproduction. It also raises a second, complementary question: In actuality,
how important is a civic disposition to coproduction?

Applying the Public-as-Citizen and Public-as-Partner Models to 311

The 311 system’s collaborative model for the maintenance of the urban
commons makes for an effective comparison of the public-as-citizen and
public-as-partner models because the two make divergent predictions
about the motivations that would lead a constituent to identify and report
an issue in the public domain. The majority of research on 311 has taken
the former approach, classifying 311 reports with other forms of political
participation or civic engagement, such as voting.*! This would stand to
reason, as issues in the commons are everyone’s problem but no one’s
formal responsibility, meaning efforts to address them might be con-
sciously civic or “for the greater good.” This logic, however, would appear
to be a reiteration of the traditional model of the commons, which char-
acterized contributions as a manifestation of “cooperation.” Part I of
this book has already noted that a major weakness of this approach is
that it uses the consequences of a behavior to infer the motivations, rather
than considering the action itself on its own terms. As importantly, each
of these studies has assumed this interpretation of 311 reporting to be
true without directly validating it.

In contrast, when thinking of the public as a multifaceted partner, we
might ask what other motivations are engaged during acts of custodian-
ship. T have already argued at length that such behaviors are a manifesta-
tion of a fundamental human capacity for territoriality, and I have pre-
sented multiple lines of evidence to this effect. Nonetheless, it certainly
does not preclude the possibility that a civic disposition plays its own
independent role in motivating participation in 311 or even that it might
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account for the previously observed association between territoriality
and custodial reports; for instance, it is possible that those with a higher
civic disposition also express greater concern for their neighborhoods and
that a higher civic disposition in turn is responsible for both that concern
and custodianship.

The goal here is to test the distinct hypotheses arising from the two
models. The public-as-citizen model predicts that usage of 311 to report
public issues would be a function solely of a civic disposition and thereby
greater in those who are also more active in other civic and political
activities (e.g., voting). The public-as-partner model would predict that 311
reporting would be greater in those with higher territorial motives.
Though we have already seen evidence of this relationship in Chapter 3,
here we retest it while simultaneously considering any effect of a civic
disposition, which I did not do before. It is worth noting, however, that
the hypothesisis not that territoriality would be active across coproduction
programs or uniquely responsible for usage of 311, but simply that this
motivation is particularly relevant to the form of participation required
by 311 systems.

Testing the Public-as-Citizen and Public-as-Partner Models

To test the public-as-partner and public-as-citizen models, we return to the
user survey presented in Chapter 3. The current analyses supplement the
two survey scales measuring territoriality—benefiting the local com-
munity and enforcing social norms—with two additional pieces of in-
formation about individual users. First, the survey also included a series
of items about participation in civic activities. Second, my colleagues and
Ilinked survey responses and 311 behavior to public voting records. These
two additions provide the necessary measures for civic disposition. Addi-
tionally, rather than a simplistic analysis of “participation,” these analyses
use the methodologies from previous chapters to describe the custo-
dial habits of 311 users in multiple ways, including whether someone
was a custodian or not, the volume and geographical range of such activity,
and whether they acted as a custodian in various spaces across the urban
landscape. This permits a more nuanced assessment of how civic dispo-
sition and territoriality might explain different aspects of 311 reporting.
Importantly, the focus on measuring and analyzing individual-level
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behaviors here is unique among studies that have compared 311 usage to
political participation, offering a number of advantages:*? (1) it avoids
the ecological fallacy, permitting a “true” individual-level interpreta-
tion; (2) it links objective behavioral measures from multiple databases
with self-reported behaviors and motivations; (3) the multilevel models
permit us to control for differences between neighborhoods in the number
of public issues that might need attention, thereby factoring out simi-
larities inherent in living in the same environment; and (4) this is one of
the only studies of this sort that has isolated reports of a particular type
of interest rather than just counting 311 calls of all types in an indis-
criminate fashion.

Before proceeding with this analysis, it is important to recall a few
details from the original presentation of the survey sample. The sample
was notably more white, educated, and middle-aged than the overall
population of Boston (see Table 3.1 in Chapter 3), though it is unclear how
much it differed from the demographic composition of 311 users. The
sample was also above average in its use of 311. It had an overrepresenta-
tion of custodians, and those custodians made more reports than would
be expected by chance. These biases should be taken into account when
considering the results reported here, though, as before, we have to
consider whether the underrepresented groups would in fact have dif-
ferent relationships between territoriality, civic disposition, and custodi-
anship. It is not clear whether or why this would be the case. The higher
level of custodianship in the sample does, however, give us greater power
to compare between groups and to understand the motivations of highly
active custodians. Additionally, because the survey included 311 users of
all types, we are able to compare custodians to noncustodians while ac-
counting for confounding factors that may lead them to know of and
use the system in the first place.

Measuring Civic Disposition

The survey asked respondents to indicate whether they had participated
in each of nine civic or political activities in the previous six months (e.g.,
attended a meeting for a local community group or government agency;
see Table 5.1 for a complete list of items and their prevalences). Contacting
a government official or agency was the most widespread behavior
(70 percent), though this might be inflated if some respondents included
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TABLE 5.1 Comparison of participation in civic activities, voting, and territorial motives

between custodians and noncustodians

Custodians Noncustodians Total
Civic activities and political participation
Signed a petition about a social or political issue 208 (48%) 119 (49%) 327 (49%)
Volunteered with a local or national civic group 194 (45%) 105 (43%) 299 (44%)
Donated to a local or national civic group 244 (57%) 126 (52%) 375 (55%)
Used social media to engage with a local or 150 (35%) 90 (37%) 240 (36%)

national civic group
Contacted a government official or agency

Participated in an online discussion or blogged
abouta political issue

Participated in a march, protest, or demonstration
for a political cause

Sent a letter to the editor of a local or national
newspaper

Attended a meeting for a local community
group or government agency

Voted in 2011 municipal election

Territoriality
Benefit community

Enforce norms

Material interests

Maintain property values

Total

316 (73%)
125 (29%)

28 (6%)

36 (8%)

218 (51%)

181 (42%)

4.39 (0.78)
3.42 (1.21)

2.56 (1.57)

431 (64%)

163 (67%)
72 (30%)

20 (8%)

31 (13%)

112 (46%)

89 (37%)

4.20 (0.90)
3.36(1.28)

2.47 (1.49)

243 (36%)

479 (71%)
197 (29%)

48 (7%)

67 (10%)

330 (49%)

270 (40%)

4.32(0.83)
3.40 (1.23)

2.53 (1.54)

N=674

311 as being a government official. For most other civic activities, including

volunteering, signing a petition, donating to a civic group, and attending a

community meeting, about half of the sample reported participating.

The average individual participated in three activities (mean = 2.98, me-
dian = 3), and 109 respondents (15 percent) had not participated in any.

Henceforth we analyze the activities as a sum rather than as individual

activities.>?

We identified 562 survey respondents in public voter records by linking
on names and addresses. We assumed that those who could not be

matched in this way were not registered and therefore did not vote.>*
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Voting provides a valuable measure of civic disposition, as it is the most
common and basic manifestation of citizenship, and here we focus
particularly on whether each individual had voted in the most recent
municipal election, which was in 2011. This is for two reasons. First,
conceptually, voting in a municipal election is the most appropriate
parallel for studying participation in a municipal program.*® Second,
from a measurement perspective, voter turnout in local elections tends
to be exceedingly low, especially during odd-numbered years, as there are
no concurrent federal elections. This makes it a more salient indicator
of civicness.>® As with reports of civic activities, voting in the 2011 mu-
nicipal election was elevated in our sample. We had a record of voting
for 40 percent of the survey respondents compared to a 24 percent
turnout rate for all registered voters that year.

Civic Disposition, Territoriality, and Custodianship

An initial descriptive analysis found little relationship between a civic
disposition and custodianship. Custodians were no more likely than
noncustodians to participate in any of the nine civic activities or to vote
(see Table 5.1;%24e; =0.00 - 2.86, all p-values = ns), nor did custodians and
noncustodians differ in total number of civic activities (means: custo-
dians=2.99, noncustodians = 2.95; t-value = 0.28, p =ns). In contrast, custo-
dians reported a greater motivation to benefit the community (means:
custodians =4.40, noncustodians=4.21; t-value=2.78, p<.01), though
the same was not true for the desire to enforce norms (means: custo-
dians =3.44, noncustodians = 3.39; t-value =0.55, p = ns).

Multilevel Analysis

To formalize the analysis of custodianship, civic disposition, and
territoriality, I again utilize multilevel models. As in Chapter 3, these
models allow us to control for demographic characteristics and for
confounds arising from the opportunities for reporting issues created by
one’s neighborhood context. Though a major reason for using multilevel
models was the potential for similarities between neighbors owed to a
shared residential environment, I place all details testing for the presence
of such clustering at the neighborhood level (i.e., T and its significance) in
footnotes as it is a bit tangential to the main theme. One difference between
the sample analyzed here and that in Chapter 3 arises from the decision
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FIGURE 5.1 Dot plots illustrating (a) the correlation between the size of an
individual’s home range and a combined territoriality score and (b) the lack of the
same correlation with total civic and political activities.
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to leave the measure of material incentives out of the analysis given its
general impertinence in previous analyses. This allows us to include 12
additional respondents who had omitted that item but had completed
all of the other measures of interest and who were not part of the analysis
in Chapter 3.7 Major results from the analysis are represented visually in
Figures 5.1 and 5.2; complete results are reported in Appendix C.

The findings from these models were consistent with the descriptive
comparison of custodians and noncustodians above. Users of 311 who
participated in more civic activities or had voted in the 2011 municipal
election were no more likely to act as custodians (civic activities:
O.R.=0.96, p = ns; voting: O.R. = 1.21, p=ns). Those who expressed a greater
desire to benefit their community were more likely to act as custodians
(O.R.=1.33, p<.05), confirming earlier analyses.’®

Custodianship across the Urban Landscape

As in Chapter 3, we can go further than a simple comparison of custodians
to noncustodians to take account of the varied ways that individuals in-
teract with the geography of a city. People have a home neighborhood but
also visit other neighborhoods for work, travel, and recreation. We can at-
tend to this in two ways. First, we can flexibly define a person’s “home
neighborhood” through the geographic clustering of an individual’s
reports. From this, we derive two measures: the number of reports made
within one’s home neighborhood and the geographic range of custodi-
anship in the home neighborhood.* Second, we utilize items from the
survey that asked individuals whether they used 311 in various locales,
including their neighborhood of employment, where they visit friends and
family, or on their commute. These analyses are necessarily limited to
custodians.°

Individuals who expressed a greater desire to benefit their community
or to enforce social norms had home clusters that were both larger (benefit
community: O.R.=2.36, p <.01; enforce norms: O.R.=1.32, p<.05) and
had more reports (benefit community: O.R.=1.26, p <.01; enforce norms:
O.R.=1.22, p <.001). Notably, those participating in more civic activities
had home clusters with fewer such reports (O.R.=0.86, p <.001), but the
range of reporting around the home was neither larger nor smaller
(O.R.=1.08, p=ns). Having voted was unrelated to either measure (reports:
O.R.=0.96, p=ns; size: O.R.=0.92, p=mns). Figure 5.1 visualizes these
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FIGURE 5.2 Schematic depicting the dichotomous relationship between
territoriality, civic disposition, and the geography of custodianship.

relationships, illustrating how the size of one’s home range correlates with
territoriality but does not correlate with civic and political activities.*!

In order to better understand reporting outside the home neighborhood,
we turn to the survey items about where people report issues. In the survey,
28 percent of custodians reported that they used 311 to report issues while
on their commute, 24 percent in the neighborhood where they work, and
13 percent in the neighborhoods of friends and family. Those who
expressed a greater desire to benefit the community and participated in
more civic activities were more likely to state that they reported while on
their commute (benefit community: O.R.=2.23, p <.01; civic activities:
O.R.=1.57,p<.001), but only civic activities were associated with a greater
tendency to report in the neighborhood where one works (O.R.=1.34,
p<.05). Those who voted were more likely to report from the neighbor-
hood of one’s family or friends (O.R.=1.38, p <.05).*?
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Summary: Observing the Public’s Role as Partner

The findings here strongly support the public-as-partner model of co-
production. Consistent with the analyses in Chapter 3, the two compo-
nents of territoriality—seeking to benefit the community and enforcing
social norms—were associated with custodianship. Those with a greater
desire to benefit the community were more likely to act as custodians,
and both components of territoriality predicted more reports and a
broader geographical range of reporting in the home neighborhood. Ad-
ditionally, those with a greater desire to benefit the community were
more likely to report while on their commute. These relationships are
crucial to explaining global usage of 311 because, as we have seen, most
reporting occurs in the reporter’s home neighborhood. In contrast,
indicators of a civic disposition were predictive of reporting exclusively in
contexts outside the home neighborhood, including at work, while on
one’s commute, and in the neighborhoods of friends and family. These
are much less frequent contexts for the use of 311, diminishing the relative
importance of a civic disposition to the functioning of a system as a whole.

Beyond the relative importance of territoriality and civic disposition
to 311, the geographic patterns of the results revealed something of a di-
chotomy in how these motivations interact with the urban landscape, as
illustrated in Figure 5.2. Territoriality explained 311 reporting in the
home neighborhood, exactly where such motives should, by definition,
be stronger. Meanwhile, 311 reporting outside the neighborhood was more
strongly explained by a civic disposition, though, notably, these relation-
ships were only moderately consistent, as three of six possible relationships
between indicators of civic disposition and locales beyond the home
neighborhood were significant. This seems fitting, as the decision to re-
port throughout the city is similar in spirit to a desire to participate in
activities that contribute to society more broadly. In fact, this distinction
mirrors the assumptions of the public-as-citizen model and the public-
as-partner critique. The former ignores the basic motivation to maintain
public spaces over which one has a sense of ownership, which is founda-
tional to the collaborative arrangement of 311. It is only when individ-
uals break through this invisible boundary of personal interest that a civic
disposition becomes a relevant factor.

The results confirm that 311 data should not be used to assay political
participation, which many authors to date have done.* This is especially
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true when the dataare aggregated to assess an individual or neighborhood’s
volume of activity. We do find, however, that reports outside a reporter’s
home neighborhood (i.e., those not included in the home cluster) could
arguably be used as an indicator of a civic disposition. Leveraging this
methodology to interpret 311 participation in this manner would require
the analysis of reports nested within individual accounts, as done here.
This is not to say that the data cannot be used to test hypotheses about
how relationships between constituents and government can influence
participation, which is the focus of some existing studies, but rather that it
would be inaccurate to treat 311 reporting as a proxy for activities such as
voting or volunteering or as the primary motivation for such behaviors.

A New Perspective on Coproduction and Civic Tech

Traditional perspectives on coproduction treat a tendency toward civic
and political behavior, or what I have referred to here as a civic disposition,
as the fundamental basis for participating in and contributing to
government programs. A similar set of assumptions is embedded in the
stated mission (and very name) of civic tech, which seeks to enable a civic
disposition. As an alternative to this public-as-citizen model, I argue that
those studying and implementing coproduction programs should think
of members of the public as partners—individuals who have an array of
facets and capacities, any of which might be incorporated into the col-
laborative process of governance. The public-as-partner model encom-
passes and extends the public-as-citizen model, acknowledging a civic
disposition as one of many motivations that might be active in copro-
duction. Consequently, it permits a more nuanced assessment of par-
ticipation. Whereas the public-as-citizen model assumes that a single
generalized motivation is uniquely applicable across programs, the public-
as-partner model’s more expansive approach anticipates that programs
might differ in the specific motivations that they engage, depending on
the particular nature of participation each requires. This latter consider-
ation becomes even more valuable as civic tech rapidly diversifies the
number of ways that constituents might contribute to the design and
delivery of services.

Importantly, the public-as-partner model does not dismiss a civic
disposition or other generalized motivations for participation in govern-
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ment programs as irrelevant but simply distinguishes between them and
motivations that are more specific to the participation required by a given
program. The analysis of 311 presented here clearly illustrates the com-
plementary roles that these two types of motivations might play, sug-
gesting a series of considerations that we might explore for each.

Program-§ peciﬁc Motivations

The division that emerged between territoriality and civic disposition
was geographic in nature, situating the former in the home neighbor-
hood and the latter in other spaces around the city. This would raise the
question, though, of how specific a motivation is to any given program.
Attending to concerns in one’s home neighborhood certainly is not unique
to 311 systems, in which case “program-specific” refers more to the par-
ticular form of a program and others that cue similar motivations. For
example, community policing, one of the original inspirations for atten-
tion to coproduction, depends on the enforcement of social norms and
expectations by local residents and, in turn, their territoriality.** It would
stand to reason that the same motivation might be central to participa-
tion in any coproduction program that would require individuals to
take action surrounding the upkeep, beautification, or defense of their
neighborhood.

Coproduction programs are diverse, however, and many are not cen-
tered on neighborhood spaces. In rural France, families participating in
the Villa Family program act as hosts to elderly tenants as a localized
substitute for nursing homes.** In the United Kingdom, the Sure Start
program provides new mothers with in-home consultations with existing
mothers.*® In many developing countries, community members are trained
to deliver health services in rural areas in order to supplement an other-
wise limited formal health sector.*” Meanwhile, civic tech has only ex-
panded the ways that constituents might engage in governance, as il-
lustrated by efforts to involve residents in community development
decisions through virtual environments*® and to crowdsource solutions
to Boston’s snow-removal problem during the record-breaking winter of
2014-2015.* Each of these programs relies on its own characteristic set
of motivations.

I have listed a disparate set of programs to illustrate how broadly
participation in, and thus motivation for, coproduction might vary. That
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said, it is likely that there are other themes thatlink the goals and activities
across multiple programs, leading them to call on one or more of the same
motivations. For example, Ostrom describes how two Nigerian commu-
nities had differing success rates with a public school system owing to
the value that local parents placed on formal education.’® In parallel,
Melissa Marschall found that parents in Detroit, Michigan, with higher
education were more engaged in discussions regarding school issues.!
We see then how two programs in different cultures can tap similar
motivations thanks to a shared focus on childhood education. Short of
proposing a full taxonomy of coproduction programs and the motivations
that they engage, this simply demonstrates how the public-as-partner
model might inform further theory and practice. Program-specific
analysis will reveal both distinctions and overlaps in motivations across
programs in a manner that will resemble the organization of human
behavior, with programs clustering around particular motivations that
are most closely related to the major societal challenges that coproduc-
tion programs seek to address. In turn, policymakers and practitioners
can leverage these consistencies to give greater context to participation
in any given program.

Generalized Motivations

Even if there are motivations that are generalized across coproduction
programs, it is clear that it is no longer sufficient to assume that they are
universally responsible for all forms and levels of participation.
Consequently, a new question of interest is how a generalized motivation
is relevant to a given program. Here we saw a civic disposition responsible
for custodianship that fell geographically beyond the natural bounds of
territoriality. This insight might have implications for other place-based
programs but would be less helpful for understanding participation in,
say, parent-teacher associations or community health care delivery. While
a civic disposition may play a role in these latter two as well, it will mani-
fest in a way specific to the program. Similarly, we might think of Alford’s
nonmaterial rewards, including solidarity incentives and normative be-
liefs, as classes of motivations that might take multiple forms, depending
on the program in question.>? For example, territoriality is strongly asso-
ciated with social relationships within the neighborhood.> In contrast,
Marschall found no evidence that neighborhood social relationships
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influenced greater involvement around school issues, likely because that
particular social context has little bearing on the behavior in question.>
Individuals and communities also differ in their normative beliefs and
therefore might vary in how they respond to the values promoted or
embodied by a particular program.

Another way to think about generalized motivations, particularly civic
disposition, is along the spectrum of constituent participation, from the
receipt of services to the planning and design of programs. The 311 system
sits midway along this spectrum in that constituents direct the allocation
of services but are not involved in the design of the system. To its one side
are programs in which the public’s only role is to receive services. It has
been argued that these too are a form of coproduction because individuals
are not merely passive vessels but must accept and utilize the services if
the program is to have any impact.> Program-specific motivations would
seem largely if not uniquely responsible for participation in such cases,
as an individual’s desire for services would be rooted less in a civic dispo-
sition than in the anticipated benefits, which will clearly vary depending
on the nature of the service. Take the example of flu shots, which are
important not only for individuals but also for preventing the spread of
disease throughout a population. Though this might support an argu-
ment that one has a “civic duty” to receive a flu shot, we have already
seen multiple cases, from estuaries to streetlight outages, in which such
rhetoric is ineffective. Instead, people are more likely to decide whether
to receive a flu shot based on whether they believe that it will keep them or
their family members healthy while not exposing them to unwanted
side effects.*®

For programs on the other end of the spectrum, which involve the
public in some mixture of planning, design, and implementation,*” a civic
disposition is increasingly relevant. Especially when participation requires
one to join an organization that meets regularly, sometimes with govern-
ment officials, this would seem to appeal to the same motivations that
were measured as civic activities in the survey presented here—donating,
volunteering, advocating, and voting. Nonetheless, these programs neces-
sarily target particular topics, creating situations, such as the one observed
in this study, in which a civic disposition will combine with other moti-
vations to drive participation. In the case of 311, territoriality was an
initial requirement for being a custodian in the first place, but custo-
dians with a greater civic disposition were more likely to report across
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the city. This reflects one particular way that motivations synergize in
influencing participation—that the program-specific motivation is a
prerequisite, enabling a civic disposition to have an impact. As similar re-
search is conducted on participation in other programs, it will become
clear whether this is typical or whether there are other ways in which
these motivations interact.

Next Steps: Theoretically Informed Innovation

The public-as-partner model transforms our understanding of how co-
production programs operate. This is timely given the rapid prolifera-
tion of civic tech, which is currently experimenting with the number of
ways in which the public can be incorporated into governance. Practi-
cally, the model offers a framework that can inform the organization,
implementation, and evaluation of these programs. We might understand
this by revising the metaphor that describes coproduction. I noted earlier
that traditional rhetoric casts coproduction programs as a “bridge to
citizenship” that calls on and bolsters a civic disposition,>® a perspective
that is similarly foundational to the philosophical inspiration of civic
tech. The public-as-partner model suggests an alternative metaphor, that
coproduction acts as a lever translating motivations into civic impacts.
Many of these motivations, such as territoriality in the current case, are
not inherently civic, yet the program channels them into positive outcomes
for the community. As public administrators continue to use coproduction
programs, including those considered civic tech, to engage constituents
in new and creative ways, they will likely call on more and more behav-
iors that were not previously part of the governance process. In many
cases, modern data collection will also provide a detailed window into the
patterns of participation, as they did here. This in turn will both call for
and facilitate a case-by-case investigation of these various levers in order
to identify the motivations that each is harnessing for the collective good.

Metaphors, of course, have their limits, but thinking about copro-
duction programs as levers can assist those managing or implementing
them to better understand their work. In this way, the current chapter
has set the theoretical basis for a practical reorientation of the manage-
ment of coproduction programs. If we know which motivations a pro-
gram is leveraging, one might ask whether it is appropriately designed
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to do so. For example, returning to the lesson of wetlands preservation at
the beginning of this chapter, do outreach efforts speak to the constitu-
ent’s interests and concerns, or are they falling on deaf ears? Similarly,
program evaluation should consider the motivations whose presence or
absence is responsible for the observable level of participation. Espe-
cially when a program is seeing disparities across demographic or so-
cioeconomic groups, this information might help administrators avoid
the perpetuation of existing inequities.>® Chapter 6 builds on these op-
portunities, assessing the effectiveness of three innovations that
sought to expand the reach of Boston’s 311 system. Distinctively, these
projects—from conception, to design, to evaluation—were informed by a
theoretical understanding of territoriality, civic disposition, and any
other motivations that might drive custodianship.
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CHAPTER 6

Experiments in Coproduction

KURT LEWIN, one of the founding fathers of social psychology, attempting
to dispense with any argument that theory and practice are distinct and
incompatible goals, quipped that there is “nothing as practical as a good
theory.” In reality, there is often a gap between efforts to advance theory
and the everyday activities of practitioners, but, to echo Lewin, this
certainly need not be the case. Theory is simply a framework for organ-
izing and explaining facts, and thereby it offers a basis for extrapolating
existing knowledge to new contexts. Its translation into innovations and
refinements in policy and practice is its promise to society and, as I have
argued throughout this book, the foundation for collaborations between
academics and public officials within the context of urban informatics.
Let us illustrate the practical value of a good theory with a tale of two
theories—each of which has appeared repeatedly in previous chapters—and
the evolution of crime prevention in the United States. In the early 1980s,
Wilson and Kelling proposed broken windows theory (BWT).! One of the
multiple appeals of BWT was its explicit identification of a causal mech-
anism in the generation of crime: physical and social disorder encour-
ages the escalation and expansion of delinquent behavior. This made
for a straightforward translation into new law enforcement policies that
targeted low-level misdemeanors in order to preempt violent crime, most
famously in the form of New York City’s zero-tolerance policing program.
In these regards, BWT seems a highly useful theory. Unfortunately, as
summarized in Chapter 2, further scientific testing has repeatedly cast
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doubt on its foundational principle, as elegant as it might be, and there is
limited if any evidence that disorder actually causes crime.? In their sem-
inal evaluation of BWT, Sampson and Raudenbush found that a com-
munity’s collective efficacy in the enforcement of social norms has
greater influence on local crime rates.’

The apparent importance of collective efficacy set the stage for another
shift in policing strategies, this time to community policing. Though
community policing programs have come to vary widely in their imple-
mentation,* they all seek to implement formal law enforcement in a
manner that reinforces the local community’s ability to manage the be-
havior of residents and visitors. Evaluations of this trend have found
that community policing is effective in lowering crime and creates more
positive relationships between police and the communities they serve.’
This latter benefit appears particularly important in light of the tensions
we have seen in recent years in places like Ferguson, Missouri, and
Baltimore, Maryland. It would be revisionist history to say the proponents
of collective efficacy invented community policing, as the concept existed
foratleasta decade before Sampson and Raudenbush’s work. Nonetheless,
it had taken a back seat to broken windows policing in the late 1980s and
early 1990s, and the research on collective efficacy provided renewed
evidence for its value. I have in fact been in numerous meetings with police
departments and other agencies and community groups that serve
neighborhoods in which practitioners speak explicitly about “supporting
collective efficacy” in the community. A practical theory indeed.

Is the public-as-partner model articulated in Chapter 5 a practical piece
of theory? To take a devil’s advocate approach, it uses accessible terms such
as “citizen” and “partner” but only as labels for abstracted definitions of
the bases of human behavior. Similarly, what does it mean for a behavior
to be rooted in territoriality? This would seem to fall outside the realm
of the practical. Yet, if we can translate these concepts into applications
for a given program, the public-as-partner approach becomes a useful tool
for policymakers and practitioners. From this perspective, the lesson
might be articulated more simply. Directors of 311 programs and other
public officials should think of participation less as a proxy for civic
engagement and more as an expression of care and concern for the places
that matter to an individual. It is rather intuitive, then, to realize that
those places are most often going to be near the home. This framing
provides a road map for evaluating the program and developing future
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refinements in its implementation and outreach, and a similar distillation
is possible for any coproduction program.

The goal of this chapter is to make good on the public-as-partner
model’s application to 311 and to use this as a case study in the evaluation
of civic tech. In doing so, it embodies the virtuous cycle of learning and
application offered by urban informatics. The data generated by the 311
system supported novel insights on human behavior, which in turn
inspired evidence-based innovations in policy and practice. Specifically,
the chapter addresses two main questions. First, does attention to ter-
ritorial motives improve the effectiveness of the system? Second, to what
extent can new interventions engage a civic disposition and construct the
hypothesized bridge to citizenship promised by coproduction and civic
tech alike? For both of these questions, we will also consider the
pressing concern of the “digital divide,” and the extent to which such
innovations can be used to increase access to technologically driven city
services by disadvantaged groups.

We examine the questions at hand through three experiments sur-
rounding Boston’s 311 system. The first looks at program outreach and
whether a message that targets localized sensibilities (“Clean up Dudley
Square!”) is more effective than one that appeals to people’s care for the
broader city (“Clean up Boston!”). The second is the introduction of
BOS:311, a smartphone app that makes it convenient to report issues from
anywhere. This increased accessibility raises the possibility that users
might more easily break through the invisible boundaries of their “terri-
tory” and even form a greater connection with their community and city.
The third experiment is an effort to build greater communication with
BOS:311 users by sending them thank you notes that include pictures of
the work that they instigated, including repaved potholes, fixed street-
lights, and the like. This program also carried the hope that it would not
only drive continued usage of the system but also elicit greater custodi-
anship for the broader city, both in sentiment and in action.

The Flyer Study: An Experiment in Outreach
The primary goal of outreach for any government program is not only to

inform people about it but also do so in a way that encourages participa-
tion. Many efforts around outreach focus on whether members of the
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population are able to participate. For example, Morten Jakobsen recently
tested whether a language-learning program for the children of immi-
grants in Denmark could increase participation by providing parents with
resources for practicing at home.® In contrast, the public-as-partner model
provides a basis for developing interventions that attend to the public’s
desire to participate. As noted in Chapter 5, every human motivation is
oriented toward particular tasks and is activated by a characteristic set
of cues that are relevant to those tasks. In turn, messaging around a copro-
duction program would gain the greatest traction if it spoke to those
psychological cues.

The lessons of the previous chapters suggest that outreach for the 311
system would be most effective if it spoke to territoriality. Drawing from
the modern definition of human territoriality presented in Chapter 3, this
could be treated in practice as appealing to people’s psychological owner-
ship of the space. We have seen repeatedly that custodianship is anchored
by the home and the abutting spaces, though for a substantial number of
Bostonians their efforts to maintain the neighborhood extend into shared
spaces, such as commercial streets and parks. A program of outreach that
can speak to one’s identification with this geographical level, at once
localized but also collective, would in theory be the most effective in
encouraging participation. Boston lends itself well to this challenge
thanks to its long history as a “city of neighborhoods” and the well-
established names attributed to many regions of the city. Thus, we might
ask whether messaging that encourages people to help “Fix Potholes in
Eagle Hill!” or “Fix Potholes in Dudley Square!” outperforms more gen-
eralized exhortations to “Fix Potholes in Boston!”

In 2013, 1 conducted this very study in collaboration with the directors
of the city of Boston’s 311 system and the Mayor’s Office of New Urban
Mechanics. The study was executed as part of a course I was teaching on
social psychology methods. The students helped to develop the flyers
advertising the 311 system, which reflected the two types of messaging
(i-e., the “treatments”), and we distributed those same flyers door-to-door
in 10 neighborhoods dispersed throughout the city. In order to maxi-
mize the value of the experiment, we concentrated on disadvantaged
neighborhoods that appeared to be underutilizing 311. Though the
experiment itself was definitively low-tech, its evaluation was made pos-
sible by the 311 system’s data. The “before” assessment of custodianship
already existed, and the “after” measures, which would inform us as to
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the effectiveness of the different types of messaging, were forthcoming.
Importantly, the value of the experiment sat at the intersection of science
and policy: in determining which type of messaging would be more effec-
tive for outreach surrounding 311 systems, it also evaluated the practical
relevance of the territoriality thesis.”

Designing a Field Experiment

The field experiment required two main components. First, we needed to
design flyers that could accommodate minor adjustments in geograph-
ical reference, permitting our two proposed treatments, dubbed Neigh-
borhood and Boston. Second, we had to create an experimental design that
could evaluate the relative impacts of these treatments. Because we had
no way of knowing whether the specific individuals who received the
flyers subsequently used 311, we treated neighborhoods as the unit of
analysis. As such, the question was whether neighborhoods receiving one
treatment or the other exhibited a greater increase in custodianship.

The Flyers

We constructed the flyers, which are pictured in Figure 6.1, around
three main components, two of which were manipulated for the purposes
of the experimental treatment. At the top was a headline stating, “Pot-
holes in [Location]|? Get Them Fixed!” Depending on the treatment, this
referenced either Boston or the name of a local neighborhood (e.g., Eagle
Hill). Second, each flyer included an image of a pothole (drawn from
the database of images generated by reports submitted via the smart-
phone app that is the focus of the next experiment) and a description of
where that pothole had been found. The Neighborhood treatment used an
image of a pothole from the local neighborhood and gave the nearest in-
tersection in the caption, thereby priming care for neighborhood spaces.
The Boston treatment used an image of a pothole from a major street that
crosses the city and gave no specific intersection (i.e., “Tremont St.”), em-
phasizing the generality of the message. Finally, both versions of the
flyer contained instructions on how to contact the Mayor’s Hotline.

The Experiment
The goal of the study was to assess the extent to which the two different
messaging approaches—one highlighting the local neighborhood, the
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Potholes in Dudley Square? | | Potholes in Boston?
Get Them Fixed! Get Them Fixed!

call Mayor Menino’s 24-Hoyr Hoﬂine

Thanks to calls from your neighbors in Dudley Square, Thanks to calls from residents, the City has
the City has fixed potholes like this one at Eustis & Harrison. fixed potholes like this one on Tremont St.

617-635-4500 617-635-4500

to report potholes, street light outages, to report potholes, street light outages,
graffiti, broken street signs, and other concerns graffiti, broken street signs, and other concerns

FIGURE 6.1 Example flyers from the Neighborhood treatment (left) and the Boston
treatment (right).

other highlighting Boston—were effective in eliciting custodianship in a
neighborhood. We also compared the Neighborhood and Boston treatments
to Control neighborhoods that received no flyers. With finite manpower,
we conducted the experiment in only a small subset of the city, utilizing
a matching design that created triplets of census tracts with similar
characteristics in the same region of the city (based on planning districts,
such as Fenway and South Boston). This effectively controlled for not only
demographic and socioeconomic characteristics but also regional
patterns, as well as previous levels of custodianship. We selected five
matched triplets, each in a different planning district. In order to
maximize the potential effect of the intervention, we made certain that
three of these were located in the city’s three most disadvantaged districts
and that they also ranked lowest in custodianship 311.8 Two-person teams
distributed flyers throughout the neighborhoods on a single weekend in
April 2012. We chose April because it is a period with a rapid increase in
reporting, owing particularly to potholes resulting from the spring thaw.
Our goal was to deliver a flyer to every housing unit in the neighborhood.’
In order to make the task more manageable, we selected a single repre-
sentative census block group (CBG) for each tract. This had the addi-
tional benefit of helping us avoid contagion effects, as we selected CBGs
that did not border each other from within tracts that did.
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The Effect of the Flyers

The main outcome of interest was the volume of reports of public issues
in each CBG following the distribution of flyers. To control against the
same quantity in the previous year, we analyzed the percentage increase
(decrease) in reporting between the six-week period following the distri-
bution of flyers in 2012 and the same period in 2011. Because of the non-
normal distribution of this measure, as well as the very few degrees of
freedom, here we use the multinomial test, which evaluates the likeli-
hood of a specific ordering of each of the triplets.

As shown in Figure 6.2a, CBGs receiving the Neighborhood treatment
had the greatest percentage increase in reporting in four of the five triplets.
In the fifth triplet, the CBG in the control treatment had the greatest
percentage increase. This outcome supports the hypothesis that the
Neighborhood flyers were more effective in encouraging reporting (p <.05).1°
In contrast, one will note not only that no CBG in the Boston treatment
had the greatest percentage increase in its triplet but also that it had a
greater percentage increase than the control treatment in only two of five
cases.

Importantly, the same pattern was not visible for nonpublic reports
(e.g., request for recycling bin; see Figure 6.2b). The CBG in the Neighborhood
treatment had the greatest percentage increase in this class of calls in only
two of five triplets and had the second-greatest percentage increase (or the
second-lowest percentage decrease) in reports in the three other triplets.
In fact, one of the two CBGs with the Neighborhood treatment that led its
triplet with the greatest increase in nonpublic reports was the only CBG in
the Neighborhood treatment not to lead its triplet with the greatest in-
crease in public reports. This suggests that the increase in custodianship
in CBGs with the Neighborhood treatment was not merely an expression of
increased knowledge about the system.

Summary: Priming Territoriality to Elicit Custodianship

The “flyer study” found that outreach for the 311 system was most effec-
tive when it spoke to people’s attachment to the spaces around their
homes rather than a broader opportunity to contribute to the mainte-
nance of Boston. Neighborhoods that received a flyer whose message
primed territoriality had a greater increase in reports of public issues
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FIGURE 6.2 Proportion of change in 311 reporting for the study period in 2012
relative to the same period in 2011 for matched triplets for (a) public issues and
(b) personal needs.

Note: Labels indicate planning district. A-B = Allston-Brighton, Dor. = Dorchester,
E.B. = East Boston, Matt. = Mattapan, Rox. = Roxbury.
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than those receiving either a flyer with a Boston-centric message or no
flyers at all. This effect was independent of an overall increase in use of
the system, suggesting that the flyers were effective specifically in en-
couraging custodianship rather than merely informing individuals
about the Mayor’s Hotline. In stark contrast, the results found that a
flyer encouraging people to help clean up Boston was no more effective
than distributing no flyer at all. Though the results of the experiment
are consistent with the territoriality thesis, one might wonder whether,
alternatively, the messaging primed an in-group psychology, thereby
stimulating protective behavior. Even if this were the case, however, it
would be more of a complement to the territoriality thesis than a true
alternative. In situations where there is perceived collective ownership,
territorial and in-group motivations are not independent. Rather, the
psychological mechanisms underlying territoriality are employed for a
space defined by the in group. In other words, if an in-group psychology
were active, it would be relying on territoriality to accomplish the goals
of maintaining the local space.

The results provide additional evidence for the territoriality thesis of
the urban commons while also demonstrating its practical ability to shape
outreach for 311 systems and allied programs. That said, it suffers from
some of the limitations of traditional field research. Because of our
procedure of distributing flyers door-to-door, we were forced to construct
a relatively small sample that also had to conform to the stringent
requirements of the matching procedure. Consequently, the analysis
consisted only of multinomial tests rather than a stronger, more detailed
analysis of the differences between the treatments. The study did benefit
from modern technology, but not to the fullest extent possible. The 311
data permitted a straightforward evaluation of the experiment because
they were already being collected both before and after the experiment.
We did not, however, embed the messages themselves in any web-based
communications and applications. The next two experiments explore the
potential to expand use of these technologies for the 311 system.

BOS:311: Evaluating an Icon of Civic Tech

To this point, all of the analyses in this book have analyzed 311 reports
without differentiating between the various channels by which the city
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of Boston accepts service requests, including the hotline and online tools.
In doing so, we have ignored the original 311 innovation and one of the
icons of civic tech: Citizens Connect, now renamed BOS:311, is a smart-
phone application that allows people to describe and take a picture of an
issue and submit it directly to the 311 system without the need to dial
the hotline and interact with an operator. When Boston introduced Citi-
zens Connect in 2009, it became the first municipality to successfully
integrate a smartphone application into its 311 system. The tool was
lauded both in local outlets, such as the Boston Globe,'! and nationally,
as an illustration of how digital technology can make government ser-
vices more accessible and responsive. Chris Osgood and Nigel Jacob,
the co-chairs of the Mayor’s Office of New Urban Mechanics and the ini-
tiators of the project, were recognized by Governing magazine as Public
Officials of the Year in 2011 for this and related projects.!? The app has
since given rise to a number of daughter apps, including the City Worker
app, which enables employees to directly add cases to the agency’s cue; Cit-
izens Connect Text, which permits reporting by text message; Common-
wealth Connect, which extends the tool to other municipalities throughout
Massachusetts (which will be the focus of Chapter 7); and an updated ver-
sion of the app, rebranded BOS:311, released in 2015.

By comparing the use of Citizens Connect and BOS:311 (hereafter
BOS:311) to more traditional channels (e.g., hotline and self-service
internet portal), we have a unique opportunity to evaluate the potential
of civic tech. Civic tech promises to increase interactions between the
government and the public on multiple dimensions—not only diversifying
the number of channels for interaction but also expanding the activities
these interactions support, thereby inviting in a broader and more repre-
sentative set of the public. These goals are rather ambitious, and they do
not always acknowledge the possibility that the digital divide may re-
sult in certain populations having less access to the tools that civic tech
offers. Cesar McDowell and Melissa Chinchilla, for example, have argued
that civic technologists spend too much time focusing on civic engagement
and not enough on creating civic inclusion."

Nonetheless, proponents of civic tech argue that it will do more than
just expand engagement and will transform the way individual members
of the public view their relationship with the government and, more
generally, their ability to contribute to society." This, however, is essentially
saying that civic tech will succeed in constructing the elusive “bridge to
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citizenship” originally proposed for coproduction. Some have already
questioned whether this is possible. Internet theorist Evgeny Morozov has
decried what he calls “slacktivism,” or online activities that convince
participants that they are “making a difference” when in reality they have
contributed very little.!> Expressing a similar concern in a more tempered
manner, Ethan Zuckerman distinguished between “thin” engagement,
which requires relatively simple action on the part of the participant, and
“thick” engagement, which requires reflection, problem solving, and full
consideration of the societal implications of an action.!® He does not
necessarily describe the latter as universally preferable, but he says that
we should understand in any given case which one a particular program
needs and which one it is actually eliciting,

The analysis of BOS:311 here will evaluate the two proposed values of
civic tech: increasing the effectiveness of public services and further
incorporating participants into civic life. In doing so, it will get at an
important tension. Suppose that BOS:311 expands usage in critical and
valuable ways but there is no evidence that it energizes a civic disposition.
Would that undermine the premise of civic tech? Or does it simply mean
its proponents must be more precise in that the word “civic” does not
necessarily refer to the motivations of the user but more to the public value
he or she might contribute?

The following analysis tests how BOS:311 achieves three goals related
to civic tech. First, does BOS:311 engage users from new populations or
with different motivations? It will include an analysis of demographic
differences between traditional users and BOS:311 users, attending espe-
cially to the concern that the value of technology-driven innovations
might be limited to young, affluent individuals who have the resources
and expertise to capitalize on smartphone applications. We will also
consider whether the app attracts people with lower or greater levels of
territoriality than traditional channels. Second, does BOS:311 increase
the frequency and geographic range of custodians? Even though cell
phones enable people to call 311 from anywhere in the city, there may be
something additional to the level of convenience the app affords. This
question also provides an opportunity to further test the robustness of
the territoriality thesis, as it is possible that the narrow geographic range
found in previous analyses is driven largely by the predominance of hotline
calls. Third, does the app elicit thin or thick engagement? Using items
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from the survey, we can assess how much BOS:311 connects users to both
their local community and the city writ large. If we find no support for
the hypothesis that BOS:311 engenders greater civic disposition, we may
need to reconsider how we discuss civic tech and its operation more
generally.

Data for Evaluating BOS:311

Between March 1,2010, and December 31,2015, 7,313 users made 96,304
requests for service via BOS:311 that included geographic reference, and
42,887 were for case types that reflected custodianship. Of these, 15,975
were attributed to 4,345 registered accounts. It is worth noting that the
app interface prompts users with a small number of popular case types,
including graffiti removal, streetlight outages, and potholes, and an
option for Other, which generates a custom dialog box. Cases reported
this last way are classified as General Requests within the system. As a
result, the proportion of General Requests from the app is about six times
that of other channels (55 percent vs. 9 percent). Although comments
indicate that many of these issues would qualify as being in the public
domain, not all are, so the analysis opts for the conservative approach of
omitting them."” We can also evaluate the effects of BOS:311 through the
survey of 311 users, as 188 (28 percent) of the survey respondents were
BOS:311 users.

There are two challenges to assessing differences in reporting patterns
between BOS:311 users and those who use other 311 channels. First, there
is good reason to believe that there are differences between the two pop-
ulations that lead them to select one medium or the other for reporting
issues. Consequently, the implementation of BOS:311 is best described as
a quasiexperiment.’® Two traditional solutions to such a situation are
either to match individuals on key factors that might influence the out-
come variables of interest or to control for those factors in a regression."”
In this first step of the analysis, which will analyze the entire 311 database,
we pursue the former approach. Unfortunately, 311 accounts do not in-
clude demographic information on users, so the only datum available for
matching is residential location. This leads again to the use of multilevel
models to compare individuals to those residing in the same neighborhood
(in this case, CBGs), assuming that this will control for a substantial

printed on 2/14/2023 4:14 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCOhost -

188 | GOVERNMENT IN THE AGE OF CIVIC TECH

amount of the preexisting differences between the BOS:311 and tradi-
tional user groups.?* When analyzing the survey sample, we are able to
avoid this problem, as we can include demographics.

A second weakness, which bears on the need for multilevel models to
compare individuals living in the same neighborhood, is that the vast
majority of BOS:311 users provide their e-mail address as their point of
contact; only 9 percent of the 4,345 people who made custodial reports
through the app had home addresses on file, compared to nearly half of
all custodians. To overcome this challenge, we can approximate an in-
dividual’s home as lying within the census geography from which he or
she most often made reports (see Chapter 2 for more details on the pro-
cess and validation).?! It is additionally necessary to estimate the geograph-
ical range of custodians lacking a home address. I do so by estimating each
individual’s “home” as the centroid of the census block in which he or
she is believed to live and then measuring the distance of every report they
made from that point.?* A linear model was used to transform raw results
from these estimations so that they might be comparable to the exact
distance measures used to this point. As will become apparent, however,
these numbers are not completely transferable, as they overestimate the

size of ranges at the lower end of the distribution.?

Question #1: Does BOS:311 Engage New Types of Users?

Demographics

An initial way of thinking about BOS:311’s impact is whether it
attracted new and different types of users. Most simply, we observe that
70 percent of BOS:311 users made zero reports through the internet portal
and hotline, meaning they have interacted with the system exclusively
through this channel. We can further probe who these individuals are in
two ways. First, we can test whether certain demographic characteristics
of census tracts predict the density of BOS:311 users to be greater (or less)
than that of the local density of traditional 311 users. As we have seen
before, this approach can be informative in terms of per capita participa-
tion but is vulnerable to the ecological fallacy. We can also examine
demographic differences between the BOS:311 and traditional users who
participated in the survey.

Over the six-year span of the 311 data, BOS:311 users lived in every
census tract, though the total number varied broadly, from 2 residents to

printed on 2/14/2023 4:14 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCOhost -

Experiments in Coproduction | 189

236 (median = 34 residents). In terms of proportion of the population,
about 1 percent of the average tract’s population were BOS:311 users, and
no tract’s population included more than 4.5 percent BOS:311 users. A
regression found that this distribution was most strongly associated with
the proportion of residents who held a professional degree or greater (i.e.,
bachelor’s, master’s, or doctorate; =.61, p<.001).>* The regression
controlled for the number of traditional users in a census tract, meaning
that higher levels of education predicted greater usage of BOS:311 over and
above that which would be implied by the baseline usage of the hotline and
internet self-service portal. Additionally, neighborhoods with greater Asian
(p=.20, p<.001) and Hispanic populations (f =.32, p <.001) had more
BOS:311 users than expected.

Turning to the survey, we can see clearly in Table 6.1 that BOS:311 users
and traditional users had distinct demographic profiles. The former
appear to be more likely to be male, white, between ages 25 and 44, and
to hold a master’s degree. A regression confirmed these impressions (white:
O.R.=2.86, p<.001; age: O.R.=0.64, p<.001; education: O.R.=1.28,
p<.001;male: O.R.=2.23, p <.001). This tells a story similar to that of the
earlier tract-level analysis, demonstrating clearly that BOS:311 appeals
predominantly to those with higher levels of education. One striking
difference between these two analyses is the different conclusion sur-
rounding ethnicity. Two effects may be in play. First, the survey inter-
pretations potentially suffer from the underrepresentation of minorities
relative to Boston’s population, causing them to appear particularly un-
common among BOS:311 users as a result of sampling bias. Contrast-
ingly, it could be that some heavily Hispanic and Asian neighborhoods
are also popular with young, white renters. Examples include Chinatown
and Allston, each of which are majority minority but near downtown
centers and major universities. Thus, there is a need for further explora-
tion of this particular question.

Territoriality

In addition to whether BOS:311 invites a new demographic profile, one
might also ask whether it engages a different set of motivations. To do
this, we can use the survey and multilevel models to examine whether
BOS:311 users expressed levels of territoriality different from those of
traditional 311 users while also controlling for demographic characteristics
and neighborhood effects. The average BOS:311 user reported a greater
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TABLE 6.1 Demographic comparisons between survey respondents who used BOS:311 and
those who exclusively used traditional channels

Trad. users BOS:311 users Trad. users BOS:311 users
(%) (%) (%) (%)
Gender Ethnicity
Male 215 (44) 121 (64) White 371 (76) 166 (88)
Female 271 (56) 67 (36) Black 53 (11) 7(4)
Hispanic 15 (3) 2(1)
Asian 9 (2) 2(1)
Other 38 (8) 11 (6)
Education level Age
High school or less 34(7) 2(1) 18-24 9(2) 1(1)
Some college 75 (15) 15 (8) 25-34 67 (14) 49 (26)
Professional degree 11 (2) 6(3) 35-44 98 (20) 62 (33)
Associate’s degree 33 (7) 4(2) 45-54 126 (26) 49 (26)
Bachelor’s degree 161 (33) 65 (35) 55-64 108 (22) 17 (9)
Master’s degree 139 (28) 80 (43) 65-74 67 (14) 9(3)
Doctoral degree 33 (7) 16 (9) >75 11 (2) 1(1)

desire to benefit the community (f =.18, p <.001) but a lower desire to
enforce social norms (f =-.13, p <.01). On the one hand, it might seem
counterintuitive that the app would appeal to one territorial motivation
and not the other, but this is consistent with the general marketing of
BOS:311 and the system more generally. It is typically pitched around
“[making] Boston more beautiful” and less about defending one’s
neighborhood. Importantly, we cannot confirm whether these differences
existed before downloading BOS:311 or whether they emerged after, or
even in response to, the use of BOS:311. Nonetheless, they would seem
to indicate that BOS:311 users express even more caretaking for their
neighborhood than traditional users do but are less defensive of it, in-
dicating a moderately different type of user.

Question #2: Are BOS:311 Users More Active Custodians?

At first blush, app users were approximately as active as users of traditional
channels, with 68 percent making a single report and 85 percent making
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three or fewer reports (versus 65 percent and 89 percent for users of tra-
ditional channels). This is based on an analysis limited to reports through
the app. If, however, we take into account that 30 percent of BOS:311
users used the other channels, they do in fact exhibit greater overall
activity, with only 51 percent making a single report and 74 percent
making three or fewer. BOS:311 users had an estimated median geograph-
ical range of 120.4 m, compared to 74 m for traditional users (Wilcox
test: p <.001). This was accompanied by a higher chance of having a range
greater than 800 m (24 percent vs. 11 percent). Though these differences
are certainly measureable, it is worth noting that the average app user is
still acting as a custodian exclusively within a range of fewer than two
blocks of home.

To do a more formal analysis of these differences, we can again compare
BOS:311 users and traditional users living in the same CBG to each other
using multilevel models.?® Consistent with the initial descriptive statistics,
both models found that BOS:311 users were more active reporters than
were traditional users living in the same neighborhood (frequency of
reporting: f§=1.06, p<.001; geographic range of reporting: 3 =2.43,
p <.001). Unpacking these parameters, we find that the average custodian
using traditional channels living in the average neighborhood was
expected to report approximately two public issues (2.05) and have an
estimated geographic range of 110 m.?° In contrast, the average custodian
using BOS:311 living in the average neighborhood was expected to report
approximately six public issues (5.93) and have an estimated geographic
range of 226 m.%’

What Matters: The App or App Users?

Thus far, we have learned three things about BOS:311 users: (1) they
are largely individuals who were not already using the 311 hotline; (2)
they tend to be more highly educated and express greater caretaking for
their neighborhoods than traditional users; and (3) they report public
issues more often and over a greater geographic range than traditional
users. This raises the question of whether differences in reporting can
be attributed to the smartphone application itself or result from the
distinctive predispositions of those who have chosen to download and use
it in the first place. We can use the survey to pursue this more nuanced
analysis. In previous chapters, use of the survey has been limited to those
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with confirmed addresses, but here for the first time we use estimated
census tracts of residence in order to incorporate more BOS:311 users, as
very few had addresses on record.?® The models that follow predict fre-
quency and geographic range of reporting in exactly the same way as
those presented in Chapter 3, except that they include BOS:311 as an
additional predictor of custodial activity.

Indeed, we find that BOS:311 users reported more public issues than
those using traditional channels (§ =0.25, p <.01), even when controlling
for demographics and attitudes (though these effects remained as observed
in previous chapters). The overall impact, though, is less dramatic, indi-
cating only about one more report than for a traditional user with the
same demographics and level of territoriality.?? BOS:311 predicted a
greater geographic expansion in custodianship than previously seen,
amounting to approximately 200 m (3 = 0.45, p <.001). Within their dif-
ferent levels of activity, however, BOS:311 users and traditional users re-
ported the same mix of issues. BOS:311 users were no more or less likely
to report natural deterioration (§ =0.10, p =#ns) or man-made incivilities

(Bp=-0.15, p=mns).

Question #3: Does BOS:311 Create a Greater Connection with the Community?

One of the hopes behind BOS:311 and other civic tech is that it will elicit
thick engagement from users, thereby constructing the bridge to citi-
zenship anticipated by coproduction. This requires actually helping Bos-
tonians connect with their communities. Our survey also included a series
of questions regarding how well 311 facilitated such interactions and
sentiments. Two referenced the neighborhood level (“[It’s helpful for]
seeing who cares about your community” and “[It’s helpful for] connecting
you with others in your community”), and one referenced the level of the
city (“[It’s helpful for| connecting you with the city of Boston”). Using
models similar to those that were limited to custodians, we see a mixed
result. BOS:311 users did report a greater sense of connection with the
broader city through the app (f =0.36, p <.05) but a lesser connection with
others in their community ( =-.56, p <.01). This latter result was em-
phasized by the fact that BOS:311 users averaged 2.10 on connecting with
the community, indicating that it was generally seen as not being a com-
ponent of the system (falling under the Likert-scale neutral point of 3).
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Summary: The Nuanced Success of BOS:311

The impact of BOS:311 is characterized by both successes and short-
comings. On the positive side, it attracted new users, as 70 percent had
never used the other 311 channels. The overall population of BOS:311
users also reported more public issues and exhibited this custodianship
over a greater geographical range. Each of these positive discoveries,
however, comes with qualifications. First, the expansion of BOS:311 was
limited largely to those with a higher level of education, doing little to
narrow any digital divide in access to government services. There is some
suggestion that Asian and Hispanic neighborhoods have more BOS:311
users than would be expected based on their use of traditional channels,
but this will require further examination. Second, greater reporting by
BOS:311 users is largely driven by those using the app in conjunction with
traditional channels. This is not problematic on its own, as the city of
Boston never intended the app to replace or stand apart from the rest of
the system. It does mean, however, that this global tendency toward more
frequent reporting is driven only by the 30 percent of app users who utilize
multiple channels and not by the app itself. Third, though BOS:311 users
have expanded geographical ranges, they are still reporting largely from
their home neighborhood. The consensus of the analyses is that app users
have approximately a 100-200 m greater range than traditional users, still
seating them squarely within a quarter mile of their homes.

Caveats aside, BOS:311 has tangibly increased custodianship in the city.
Nonetheless, it appears to fall short of the thick engagement to which civic
tech aspires. One of the goals of BOS:311’s founders and managers is to
increase custodianship not only in action but in sentiment, and thus
stimulate further participation in civic life. We cannot determine from
the current study design whether BOS:311 actually leads to other forms
of civic and political participation, but we were able to describe the
connection it does or does not create between users and their community.
The app appears to impart to users a connection to Boston as a whole,
which is an important breakthrough. In Chapter 5, we demonstrated that
it is this broader geographical perspective that links a civic disposition
to custodianship. However, the behavior itself does not bear this out, as
people are still reporting largely in their own neighborhoods. In contrast,
the app has engendered less of a connection with users’ local communities,
the very locus of their custodianship. Thus, one might quip that BOS:311
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users have acknowledged the bridge to citizenship but have not necessarily
crossed it, either by extending their custodianship geographically or
intensifying it locally.

311 Talks Back: Bringing Public Works Out of the Shadows

Each of the first two interventions successfully increased custodianship
by engaging or amplifying territoriality. The flyer experiment made the
home neighborhood more salient. BOS:311 made reporting issues more
convenient but within the limitations of people’s natural range of
custodianship. We have yet to see an innovation, however, that constructs
the promised “bridge to citizenship” by engaging a civic disposition and
eliciting reporting beyond the bounds of the home neighborhood. The city
of Boston conducted a third policy experiment that pursued this in a
nearly literal sense, taking advantage of BOS:311’s capacity for two-way
communication to increase direct interaction between providers of basic
city services and the users of 311.In 2014, the city began sending messages
to individual BOS:311 users when their requests were closed. These
messages typically included some picture as evidence of the completed job,
such as a worker filling the previously cracked sidewalk, or a team standing
next to the streetlight they had replaced. The hope was that these messages
would emphasize the commitment of the government to public mainte-
nance and thereby validate and reinforce participation by the public, pos-
sibly even leading to the persistent engagement anticipated by proponents
of civic tech.

The city of Boston conducted this experiment in messaging in col-
laboration with three professors interested in how such interactions can
influence trust in and engagement with government: Ryan Buell and
Michael Norton, professors at Harvard Business School, and Ethan Porter
at the University of Chicago. Their inspiration stemmed from a marked
decline in Americans’ faith in government over the past few decades.’
Part of the problem appears to be that there are many programs and ser-
vices provided by government that most people do not understand or even
know of. This has been referred to by Suzanne Mettler as the “submerged

state.”!

Take the example throughout this book of the maintenance of
public spaces and infrastructure, which traditionally is a task that occurs

quietly and without fanfare. When the work is being done most efficiently,
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it is hard to notice because problems have been fixed so rapidly. When
there are issues with the public infrastructure, it is quite easy to blame it
on public works employees, whether it is their fault or not. In this way, it
falls into that set of thankless tasks that fit the adage: “If you’re being
noticed, you’re not doing your job correctly.”

Buell, Porter, and Norton hypothesized that trust in government might
be bolstered by bringing the submerged state to the surface through
greater transparency. This was rooted in a similar discovery they had
gained through studies of the private sector: when people can see evidence
of the effort being invested in a product, they rate it as being of higher
quality, are more satisfied with it, and are more grateful toward the com-
pany that made it.*? Transparency might hold a similar value for the
relationship between government and the public. Importantly, Buell,
Porter, and Norton were not advocating for transparency in the sense of
the Sunlight Foundation’s push for Open Data or the Freedom of
Information Act but rather for an operational transparency that reveals
how work is accomplished. This would give government a chance to draw
attention to its successes, thereby making the case for its own legitimacy
and crucial role in society. The BOS:311 messages were a clear instance of
such communication, and they provided a unique opportunity to observe
whether operational transparency might not only engender trust but also
encourage sustained participation in a government program. Like the
other studies in this book, Buell, Porter, and Norton’s study exploited the
continuous nature of 311 data for evaluation. They examined specifically
whether BOS:311 users who received the messages actually made more re-
ports or reported a greater variety of case types in the following months.*
I have since worked with them to analyze also whether the messages
encouraged a greater geographic range of reporting, as this would be
the best evidence that the messages evoked a civic disposition.

The Experiment

In September 2014, the city of Boston released a new version of BOS:311%*

that permitted city departments to send messages to the user who made
the request when it was closed. The city leveraged this capacity to send
closure messages that included images of the work performed or the city
workers who performed it. These acted as a visual confirmation of the
work done to fulfill their service request. The new version of BOS:311 was
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“pushed” to all individuals who already had BOS:311 installed on their
phones. It diffused rapidly, achieving more than a 95 percent penetration
rate within three months. Reporters received the new closure messages
with accompanying images only if the work team responsible for a partic-
ular case uploaded one.

As in the analysis of BOS:311 usage itself, this is more appropriately
described as a quasiexperiment, because the messages were not randomized
across users. Whether and when a 311 user experienced the “treatment”
of operational transparency depended on two things: (1) having down-
loaded the new version of BOS:311 and (2) having made a report that was
later responded to with an image of the completed work. For this reason,
exposure was staggered across multiple months, with some individuals
experiencing it earlier than others. Methodologically, we can best specify
the effects of the treatment by analyzing whether and how an individu-
al’s reporting behavior changed after receiving the visual confirmation
that their request had been closed. Over the 14 months following the
initial implementation of the new version of BOS:311, 21,786 users were
exposed to the treatment.®® The study analyzed each individual’s behavior
in each month following their initial installation of the app through
panel models that included fixed effects for each user, thereby control-
ling for an individual’s more general tendencies. The models tested the
frequency and geographical range of reporting in a given month while
controlling for how many total requests an individual had made before
that month, the proportion of those requests that were closed (i.e., to
control for objective satisfaction), and the amount of time since down-
loading BOS:311. This amounted to a final sample of 371,992 person-
months.?® See Appendix E for all model details.

Impacts of Closure Messages

The most apparent and consistent finding was that the messages from the
city were successful in eliciting greater use of BOS:311, with those who
had received one making more reports ($=0.81, p<.001). As might be
expected, this effect was strongest in the first month after receiving the
message ($=1.63, p<.001) but persisted for as long as a year (all §§ for 11
months or fewer after exposure>.39, p-values<.001). An intriguing
wrinkle to this finding was the way the messaging interacted with
satisfaction with the system. Unsurprisingly, if the city had successfully
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closed more of an individual’s requests, he or she was more likely to use
the app more often (f = 1.60, p <.001), but this also modulated the effect
of transparency (f = 18.07, p <.001). The effect of messaging was only
present if an individual’s requests had been regularly fulfilled by the city. In
contrast, if the city had not consistently fulfilled the user’s requests, the
message actually depressed reporting. This effect was nonlinear, though,
with messaging having the greatest impact on people who had ~80 percent
of their requests fulfilled (more details are available in Appendix E).

The effect on reporting range was more equivocal. It seemed as though
those who had experienced the transparency messages made reports over
a narrower range rather than a broader one (f =-0.33, p<.001), though
this effect was tempered by whether the message had been received that
month (f=0.18, p<.001). Likewise, those who had received at least one
closure message were no more likely to report outside their home cluster
(p=-0.17, p=ns). Before we interpret the transparency messages as causing
people to report closer to home, however, we should note that the results
translate to reports being about 20 m closer to home than otherwise
expected. It is very possible that the statistical significance of the resultis
an artifact of the large sample size. Even if this is not the case, the actual
difference in reporting distance is pretty negligible in practical terms.%”

Summary: Operational Transparency Increases Reporting, but not Range

The success of the BOS:311 closure messages has a certain irony to it. In
some ways, the goal of operational transparency is most resonant with the
1990s philosophy of new public management, in which government
sought to satisfy its “clients” with techniques developed by the private
sector. Indeed, the primary spirit is to effectively communicate the work
being done for the public. Nonetheless, within the collaborative context
of a coproduction program, encouraging the use of services is actually
equivalent to eliciting more participation. This raises the question of how
BOS:311 users are interpreting the messages. Do they see them as evidence
of a service provider doing its job effectively or as a signal that a collabo-
rator is living up to its end of the bargain? It is not clear which users inter-
preted it in each way, or whether this would influence their behavior.
One will note that the messages failed to lead to a broader geograph-
ical range of reporting. Building on this discovery, I would posit that any
hope for the bridge to citizenship would rely on communications that
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cast the relationship between government and the public as one of col-
laborative partners rather than service provider and client. If the public
sees themselves as clients, using services will be driven by their basic
inclinations. We would then expect exactly what we saw here—greater
participation but still within the invisible boundaries of one’s own “ter-
ritory.” But if the public perceives themselves as active collaborators in a
joint effort to maintain the urban commons, they might be inclined to
expand their custodianship to more spaces. This is speculative at this
time but is worth considering in future experiments in operational
transparency.

Conclusion

This chapter has described three policy experiments that evaluated innova-
tions to Boston’s 311 system. As a whole, they reiterated the role of territori-
ality in motivating custodianship while also highlighting the limitations
its importance creates for eliciting greater participation in the program.
They also made clear just how challenging it is to construct an effective
bridge to citizenship in the manner anticipated by proponents of copro-
duction or, analogously, to instigate the thick engagement so sought after
by civic tech. The flyer experiment found that neighborhood-oriented mes-
sages, which in theory targeted territorial sentiments, were more effective
than messages that reference Boston as a whole. BOS:311 was successful in
eliciting more frequent reporting over a greater geographical range, but
the magnitude of this latter effect was relatively modest (~100-200 m),
seemingly constrained by territoriality. Furthermore, BOS:311 users re-
ported little connection with the local community, epitomizing thin
engagement. Similarly, the messages that provided BOS:311 users with
visual confirmation that their requests had been completed led to in-
creased reporting of cases. Again, this elevated activity did not lead to a
meaningfully broader geographic range of custodianship.

I take from these results three main lessons for 311 systems and the
collaborative model of the maintenance of the urban commons. The first
is that territoriality not only matters but should also be a prominent
consideration when designing outreach, messaging, and implementation
for such programs. The administrators of 311 systems and their colleagues
should probably anticipate that even when they succeed in eliciting more
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participation, the increases will occur near the home of each individual
user. This knowledge on its own is powerful because it calls for a more
targeted geographical approach. Rather than assuming that generalized
increases in participation will be useful, a city’s leaders might focus on
encouraging custodianship in neighborhoods or even on streets that have
lower levels of engagement with the program. This leads to the second
lesson. Although I have spent a lot of time highlighting how BOS:311 and
the closure messages did not succeed in their grander vision of constructing
a bridge to citizenship, they did increase custodianship in the city. This
is no small feat, and it also highlights an important caveat that we have
not yet addressed in much detail, that just because an individual engages
in custodianship either predominantly or exclusively in spaces adjacent
to her home, that does not mean she attends to all of the issues within
that radius. For the vast majority of Boston’s 311 users, there are clearly
opportunities for them to be more engaged, even in the few blocks sur-
rounding their homes. Programs that make this a reality are offering
tangible value. Third, I do not want the reader to conclude that there is
no such thing as a “bridge to citizenship.” These are just three initial
experiments, and there are certainly other innovations that might suc-
cessfully connect territoriality with a civic disposition and break the in-
visible geographic boundary of the “home neighborhood.”

Are these results problematic for coproduction and civic tech? I would
argue “No,” but it depends on how you define success in each context. For
coproduction, these experiments further indicate the need for the public-
as-partner model. Coproduction programs are effectively leveraging a
variety of different motivations, but to assume that a civic disposition is
either largely or solely responsible for participation creates a substantial
blind spot. Similarly, the difficulty for civic tech is semantic, resting on
the distinction between civic motivations and civic impacts (i.e., positive
impacts on the public good). Personally, I believe that civic tech has done
its job if it has tangible impacts, be they via thin or thick engagement, but
for those who see the goal as bolstering civic motivations, the results here
are underwhelming. Of course, as discussed in Chapter 5, a civic dis-
position might play a greater role for other programs, especially when they
require a greater time investment or hands-on interaction with public of-
ficials and other community members. This adds to the assessment by
some that civic tech’s effect on civic life will be more incremental than
it is transformative.®® In the end, it appears that proponents of both
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coproduction and civic tech need to take a pluralistic approach when
considering why people might participate in a given program or activity.

Returning to the broader themes of this book, the progression of
Parts ITand IIT has illustrated the virtuous cycle of science and policy made
possible by urban informatics. The 311 system generated a data set that
was able to advance our understanding of how community members
contribute to the maintenance of the commons. These very insights sup-
ported a new perspective on how programs such as 311 most effectively
encourage public participation, suggesting a series of innovations. These
innovations then took the form of experiments that could be evaluated
through the 311 system’s data, further assessing and adding nuance to the-
ories about why people report issues to city services departments. Thus
the cycle begins anew. Whether this process concluded with more or less
support for civic tech was irrelevant to this story, as it would illustrate the
opportunity to learn and iterate on policy in a dynamic fashion either way.
One particular concern that has arisen, however, is that of the digital
divide and whether civic tech is expanding engagement only for those with
ready access to smartphones and related tools. This, however, is not the
only digital divide that threatens to beset urban informatics. As we will
see in Part IV, the rapid emergence of technological tools has created haves
and have-nots in other dimensions as well—between cities of different
sizes and between the public, private, and nonprofit sectors.
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CHAPTER 7

Extending 311 across
Massachusetts

IN SPRING 2015, the White House Office of Science and Technology Policy
(OSTP) convened representatives from a handful of cities and their uni-
versity partners in the Eisenhower Executive Building in Washington,
D.C. The question for the day was: How do we build a national consortium
that supports city-university partnerships in their efforts to create public
good through the utilization of modern digital data and technology? The
meeting was inspired by an emerging tension. On the one hand, there
was a great opportunity for urban informatics to transform cities, but
on the other hand, the full realization of this opportunity was hindered
by the tendency for each city to become its own isolated laboratory. The
hope was that the proposed consortium would facilitate learning and
collaboration across cities, whereby advances in one locale could be im-
plemented in another, or large-scale projects could be pursued simulta-
neously in multiple cities.

Shortly thereafter, OSTP and Carnegie Mellon University formally
announced the MetroLab Network (or MetroLab), signed onto by 25
mayors and university presidents and deans. Founding members included
some of the usual suspects mentioned repeatedly in this book, such as
New York and NYU’s Center for Urban Science and Progress, Chicago and
the University of Chicago’s Urban Center for Computation and Data, and
Boston and the Boston Area Research Initiative, but also less obvious hubs
for civic innovation, such as South Bend, Indiana, and Notre Dame,
Houston and Rice University, and Memphis, Tennessee, and the University
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of Memphis. The network has since grown to more than 40 members and
has hosted conferences on water, big data and human services, and sensor
implementation. In its effort to expand the reach of technology-driven
innovations in urban policy and practice, MetroLab has come up againsta
newly emerging digital divide between cities for which such advances are
within reach and those for which they are not. As major metropolises forge
the way, translating novel digital data and technology into new tools and
policies, it is unclear whether and how smaller municipalities will be able
to do the same. MetroLab sees these distinctions even among its mem-
bership, which is to say nothing of the disparities between those 40-plus
member municipalities and the hundreds of cities nationwide that have
not yet joined.

In common parlance, the term “digital divide” typically refers to how
the poor are less able to afford computers, high-speed internet plans, and
other digital tools necessary to keep up with their more affluent counter-
parts. This is the theme we observed in Part III as we examined penetra-
tion of the 311 system and the BOS:311 app across populations. It can
also be used as an umbrella term for any case in which one group is seeing
marked gains in its ability to utilize digital technology while others are
being left behind. Part IV focuses on two such divides that have opened
up in the world of urban informatics. In this chapter, I attend to the di-
vide facing the MetroLab between technologically advanced cities and
those that are trying to catch up, despite fewer resources and opportu-
nities for collaboration. Chapter 8 then turns to the second divide, which
is present among the institutions of a single city. Even where urban infor-
matics is thriving through the efforts of city governments, universities, and
private corporations, there has been little incorporation of the community.
This is implicit in MetroLab’s emphasis on city-university partnerships,
and the generallack of discussion on what a city-university-community
partnership would look like. Community organizations, the institutions
that sit closest to the public, are largely unable to tap the deep intelligence
contained in modern digital data, meaning they are missing an oppor-
tunity to better understand and advocate for the communities they serve.
We will explore the difficulties created by both of these digital divides and
possible mechanisms for solving them through empirical case studies, ef-
fectively using the tools of urban informatics to identify and address the
challenges the field faces.
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I will examine the first digital divide of urban informatics through a
case study of a single program that tests the ability to transfer data- and
technology-driven programs across municipalities. Commonwealth
Connect, an effort of the Massachusetts government, sought to extend
the city of Boston’s BOS:311 app to any municipality in the state, regardless
of its size or existing technological infrastructure. The study occurs in two
parts. First, the data from the Commonwealth Connect app are largely
analogous to Boston’s 311 data, and the methodologies developed in pre-
vious chapters will help us to evaluate levels of adoption across munici-
palities and in turn assess the exogenous factors that might determine
the local effectiveness of such efforts. As we will see, an initial lesson
from these analyses is that effectiveness lies far more with government
implementation and utilization of the tool than with the characteris-
tics of the local population. For this reason, the second part of the study
is a survey of public officials who helped to implement or manage the
system. From this, we are able to derive a deeper understanding of how
and when such programs are likely to succeed and the hurdles they might
encounter.

The Digital Divide

Anxiety about a digital divide first arose in the late 1980s and early 1990s,
though in a different form than it typically takes today. Policymakers and
practitioners were concerned that the accelerating advancement and
proliferation of computer technology in industrial countries would dra-
matically increase their economic and social advantages over developing
nations.! The concept was quickly reoriented to describe the same dis-
parity in technological access emerging within industrial countries,
where the well-off were buying computers and subscribing to internet
plans but the poor could not afford the same amenities. For example, data
from the United States National Telecommunications and Information
Administration demonstrated that between 1984 and 2000 possession
of computers rose from ~20 percent to ~75 percent of households with
incomes over $50,000, compared to a rise from effectively 0 percent to
~20 percent for those with incomes of $25,000 or less.? As recently as
2015, these same two income brackets had, respectively, 80 percent and
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41 percent in-home broadband access.? Consequently, the disadvantaged
are not able to access many forms of information that have become central
to our modern society. The internet is an important tool for finding health
services, browsing job postings, or finding directions (or bus schedules)
for going to the grocery store. Although one may argue that people op-
erated effectively without these channels of communication until just a
few years ago, they have in many ways supplanted previous technologies
for gathering the same information. For example, whereas pay phones
made it easy for anyone with a quarter to make a call while away from
home, the same action now requires ownership of a cell phone. Even when
explicitly not necessary, the internet promises benefits that the user would
not come by otherwise.

Income has not been the sole factor responsible for imbalances in the
use of digital technology. Those who are older and less educated have also
been less likely to utilize digital technology.* This has inspired a critique
of the relatively simplistic model of the digital divide that dominated the
rhetoric of the 1990s, which almost exclusively emphasized material
access. It was believed that once people could afford computers and
broadband, they would then avail themselves of all that the internet had
to offer. This assumption was rooted in an earlier theory surrounding
mass media known as the knowledge gap hypothesis. Proponents of the
knowledge gap hypothesis posited that when advances in mass media
occur, only those with higher socioeconomic status are able to afford it,
and therefore they have sole access to the information therein.’ Alexander
van Deursen and Jan van Dijk have argued, however, that this fails to
acknowledge the complexity of the internet, which, unlike print media or
television, requires more active engagement from the user.® Therefore,
material access is only one part of the digital divide. This has led multiple
authors to propose more detailed models of the elements that lead to
disparities in the utilization of modern technology. These generally
converge on four main components: attitudes of the users, including the
intrinsic desire or motivation to engage; material access; skills to effectively
utilize digital technology; and the types of usage they undertake, thereby
determining what advantages they reap.” This is generally cast as a
progressive model, with attitudes preceding the decision to gain material
access (or not), provided one has the necessary resources; access in turn
makes relevant the need for skills, which then enable the choice of types
of usage.
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Early advances of the more sophisticated model of the digital divide
focused on how disparities in skills could create inequality in the benefits
gained from the internet. For example, Eszter Hargittai asked participants
to complete 17 tasks involving information retrieval through the internet—
including finding sports scores, places to do volunteer work, and prices
for a 1995 Ford Escort—evaluating how many of these each person could
accomplish. More recently, the emphasis has transitioned to gaps in usage.®
A somewhat striking study of internet usage in the Netherlands found that
people with low levels of education and disabled people were using the in-
ternet more than those who had higher education levels and were employed.’
This apparent increase in material access was facilitated in part by what is
now nearly universal internet access at public libraries. These different de-
mographic groups were not using the internet in the same way, however.
Whereas higher socioeconomic status was associated with greater use of
the internet for information gathering, news, and personal development
(e.g,, seeking out job postings), those with lower education and the disabled
were more likely to use the internet for games and social interaction.

The differences observed in the forms of internet usage across socio-
economic groups in the Netherlands have been reinforced by other
studies. For example, those with lower education are less likely to utilize
“eHealth” tools that leverage internet technologies to provide information
about health care, facilitate patient-doctor communication, and permit
tracking of health data.!® Additionally, the Pew Research Center found
that many less affluent individuals are replacing computers and broad-
band with smartphones, which are less expensive.!! However, this decision
in turn makes it more difficult to access web sites that provide informa-
tion about and opportunities for career development. This is a notable
case because a decision centered on material access is creating distinc-
tions in the types of usage that can be effectively pursued. In sum, even if
we achieved universal access to broadband, skills and personal deci-
sions about usage continue to perpetuate a divide in the benefits that
different groups derive from modern technology.

A Digital Divide across Cities

As urban informatics promises to transform urban policy and practice,
we see analogs to the four components of the digital divide: attitudes or
motivations, material access, skills, and types of usage. The middle two

printed on 2/14/2023 4:14 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCOhost -

208 | DIGITAL DIVIDES IN URBAN INFORMATICS

would appear to feature most prominently. Some cities, such as New York,
Chicago, and Boston, have had access to the material resources necessary
to implement modern data and technology infrastructures. They also
have access to extensive skill sets through local academic and private
sector partners, making it easier to translate these material resources into
insights and tools that allow them to better understand and serve the city.
A few city-university partnerships in smaller cities, such as South Bend,
Indiana, and Notre Dame, have also undertaken well-constructed col-
laborations. Although these municipalities presumably have less capital
on hand for such projects, the initial expenditures are justified by the cost
savings that come from solutions to local problems. Furthermore, the
projects were still made possible by the presence of a world-class institu-
tion of higher learning. Similar advances have been slower to arrive in
other places, and even many of those that have joined MetroLab are still
just “trying to figure out” what they can learn and pilot. In this sense, one
of the challenges facing the network is to lower the prerequisite levels of
material access and skills necessary to implement such projects.

The most common approach for expanding technology-driven policy
innovation is to pursue scaling and diffusion; that s, if the technology is
developed in a city with high levels of material access and skills, the final
product can be implemented for less cost and effort in other municipalities.
This approach makes certain assumptions, however. The first is that it is
straightforward to take a policy or program from one city and replicate it
in another with its own characteristic demographics and physical and
social context. This is inevitably going to fall apart for certain cases, but
I will set this assumption aside for our purposes here, in part because
initial efforts to overcome disparities between municipalities will have to
focus on programs that transfer naturally. The second assumption, which
is more relevant to the current discussion, is that these innovations are
even relevant or useful for other cities. At an objective level, I would argue
that the simple answer to this question is, “Yes, they are.” While not every
innovation in one city might be applicable to another—for example, South
Bend’s sensor-driven sewer system might not be relevant to cities that do
not sit on a river and therefore do not experience backflow during
rainstorms—every city could benefit from one or more technologically
savvy solutions that can help them better manage and track the systems
and services of their community. This is validated by the implementation
of 311 systems in over 400 municipalities of varying sizes. In fact, a
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nonacademic policy analysis of Buffalo, New York’s 311 system concluded
that the extra cost of the system paid for itself in efficiencies and com-
munity benefits.!? That said, there may be a limit to this logic as we con-
sider towns of only a few thousand people. Furthermore, what if some cities
simply do not see these sorts of programs and policies as interesting? Analo-
gous to motivations and attitudes in digital divide parlance, this would
be a significant if not irreconcilable barrier to their effective adoption,
even given the necessary access and skills.

Here I present a study of a program called Commonwealth Connect,
which sought to scale 311 to all interested municipalities in the
Commonwealth of Massachusetts. The program leveled material access
by subsidizing contracts with a private vendor to implement a single
standardized 311 app and database infrastructure for all participating
municipalities. By removing this particular hurdle, we can gain greater
insight into the influence the other components of the digital divide can
have on the effective implementation of a technologically driven program.
In doing so, we can pursue three particular questions: (1) To what extent
are implementation and adoption determined by the objective benefits
that a program promises? (2) Will attraction to such a program be driven
by these objective benefits, or can other motivations and attitudes
intervene? (3) If municipalities differ in the skills necessary to thoroughly
leverage the 311 system and its data, will that influence the perceived
benefits of the program over time?

Commonwealth Connect: Scaling BOS:311

There have been many efforts in recent years to bring the advantages of
311 systems to smaller municipalities that do not have the resources to
make the initial investment in a new call center and associated data
system. One of the more common approaches is to construct a county-
level call center that collects service requests for all municipalities and
then communicates them to the appropriate authorities. Examples
include Baldwin County in Alabama, Los Alamos County in New Mexico,
and Henrico County in Virginia. This has mirrored a similar consolidation
in 911 call centers, especially in rural areas.!® The company SeeClickFix
offers an alternative, private sector solution to this challenge. They have
built a free smartphone app that allows users to report the sorts of issues
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typically handled by a 311 system. SeeClickFix then contracts with mu-
nicipalities to organize and transmit all reports within the city or town as
a work queue for an annual fee. Whether the mechanism of choice is the
consolidation of public sector resources or a private sector product, the
results is the same: the implementation of a basic technology in a
manner that equalizes material access across municipalities.
Commonwealth Connect merges the public-consolidation and privati-
zation approaches, creating a public-private partnership in the expansion
of 311 to municipalities throughout the Commonwealth of Massachu-
setts. It is a collaboration of the state government, the Metropolitan
Area Planning Council (MAPC), the city of Boston’s Mayor’s Office of
New Urban Mechanics, and SeeClickFix. The state invited applications
for municipalities to receive subsidized SeeClickFix contracts for an ini-
tial year, in the hopes of demonstrating the value of a 311 system and
thereby leading the same cities and towns to incorporate the contracts
into their annual budgets. SeeClickFix agreed to implement locally
customized apps modeled after the city of Boston’s Citizens Connect (the
precursor of BOS:311), maintaining the public sense of a statewide
program. It would also accommodate local rebranding of the app (e.g.,
Salem Connectin Salem, Massachusetts). Effectively, this setup generalizes
the ability to implement the same technology in use in Boston.
Seventy-six municipalities signed up for the first round, and BARI
partnered with the MAPC to evaluate the program’s effectiveness, a project
that occurred in large part thanks to the extensive efforts of Matt
Blackburn, who was then a student in the master’s program in urban and
regional policy at Northeastern University. Here I report the results of this
evaluation, with particular attention to what it teaches us about the
digital divide between major metropolises such as Boston and the smaller
municipalities that might also benefit from the adoption of modern
technologies in their policies and practices. Importantly, because Com-
monwealth Connect seeks to equalize material access across munici-
palities, we need to consider how skills and preferences for particular
uses of digital technology influence adoption by both governments and
their communities. As we embark, it is important to note that it is unclear
whether our interest should be in the municipality or the individuals
living therein. As we have seen in Boston, there are clear differences across
individuals in their motivations to utilize 311, and this creates dispari-
ties in the utilization of the system across neighborhoods. This would
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suggest that individual attitudes (often proxied by demographics) drive
the impact of technology adoption. That said, it is also possible that each
municipality has characteristics that independently influence whether
adoption there will be effective. We start here with the first question,
examining how patterns of public use across municipalities are pre-
dicted by demographic characteristics. This will allow us to assess the ex-
tent to which individual-level skills and usage are an effective frame for
considering transfers in technology across municipalities and in turn
guide our examination of whether and how municipality-specific poli-

cies or practices play an additional role.

Data Sources

SeeClickFix provided three complementary data sets for the program eval-
uation: (1) the report database, analogous to the 311 database generated
by the city of Boston; (2) a list of reporter IDs pertaining to municipal
officials; and (3) information on how each municipality implemented
and promoted Commonwealth Connect. For those who are interested,
these are also available as both a downloadable, documented database!*
and interactive map"® through the Boston Data Portal, the latter including
some of the metrics used here to capture levels of adoption across munici-
palities. To give context to these data, we also accessed population and
demographic data for all participating municipalities from the U.S.
Census Bureau’s American Community Survey, utilizing 2008-2012
five-year estimates.

The Commonwealth Connect platform received 69,994 reports between
January 2013 and October 2015. The structure and content of this data-
base were sufficiently similar to that of Boston’s 311 system to support
the same methodologies we have seen throughout this book. Because
SeeClickFix, and Commonwealth Connect by extension, is largely focused
on issues with public infrastructure, nearly all case types (and therefore
reports) qualified as expressions of custodianship (67,533 reports, or
96 percent). As with Boston’s 311 system, SeeClickFix users are able to
make requests either anonymously or through a registered user ID, en-
abling individual-level measures of reporting. SeeClickFix accounts do not
include home address as a form of contact, however, so we approximated
each registered user’s home municipality as the municipality in which
they reported most often.
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As part of its contract with municipalities, SeeClickFix maintains a list
of user IDs associated with municipal officials, enabling those officials
to directly add new cases to the department’s queue. When we merged this
list with the database of requests, we were able to distinguish between
those cases submitted that were made by constituents and those created
by public officials. This list contained 258 municipal officials from 64
municipalities, who made 24,749 reports.

Finally, Commonwealth Connect tracked the status of each munici-
pality’s implementation of Commonwealth Connect, providing an indi-
cation of the extent to which each local government had embraced the
program. Status was described at two levels. First, some municipalities
were in the implementation phase, meaning they were in the process of
configuring Commonwealth Connect and had yet to hold an official
launch or promote it publicly. The seven municipalities still in the imple-
mentation phase as of October 2015 were excluded from the following
analyses because they had not formally launched the program. Munici-
palities that had moved past the implementation phase were described
as having some combination of public launch, defined as one or more
events to introduce Commonwealth Connect to constituents; promotion
to the public through one or more media following its introduction; and
city buy-in, or internal adoption of the platform. Of the 69 municipalities
that moved past the implementation phase, 38 (50 percent) had all three
of these elements, 4 (5 percent) had buy-in but limited promotion, 16
(21 percent) had limited buy-in and promotion, and 11 (14 percent) never
publicly launched (or had a limited launch).

Public Use across Municipalities

Between the initiation of Commonwealth Connect at the beginning of
2013 and October 2015, there was a notable and consistent rise in usage
of the system by constituents. In fact, the rate of increase of typical and
exemplar custodians seemed to still be accelerating in 2015, as the abso-
lute increase in users from the 10 months of available data in that year was
greater than the total number of users from the previous two years com-
bined.'® This trend was quite varied in its manifestation across munici-
palities, however. Malden, Massachusetts, a city of ~60,000 people about
five miles north of Boston, led the way with its extensive use of Com-
monwealth Connect, generating over 16,000 public requests in this time.
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The municipality with the next highest level of activity, in contrast, pro-
duced just over 5,000 reports, and 80 percent produced fewer than 500
reports.

Custodians per capita in a given year, which captures the total penetra-
tion of the program in a municipality, also revealed stark differences
in usage. In 2015, Salem had the highest one-year density of custodians,
with 15 per 1,000 residents; Malden, its neighbor Randolph, and Nan-
tucket (an affluent island community where the Obamas vacation) came
next with five to six custodians per 1,000 residents. Only one-third of
municipalities had as many as two custodians per 1,000 residents. This
is particularly striking when one considers that the same value for Boston
in 2015 was 42 custodians per 1,000 residents. For a fairer comparison,
after about two years with a 311 system, Boston had 18 custodians per
1,000 residents.!” Though this number is more comparable to the Com-
monwealth Connect municipalities, it is still greater than even the most
active of those. It also indicates that many of these municipalities had suf-
ficient time to reach a similar point of maturation in their use of the
system. The low penetration of Commonwealth Connect might also be
explained by the reliance on smartphones. Even in 2015, six years after its
implementation, the BOS:311 app had the more modest penetration of
1.5 users per 1,000 residents. Nonetheless, the limited level of partici-
pation has practical implications because it is often the municipality’s
only formalized 311 channel.

Explaining Differences across Municipalities

As we look to better understand why municipalities saw different levels
of adoption of Commonwealth Connect by the public, we examine the
relationship between demographic composition and custodians per capita
across municipalities. This measure is our focus because it is the best
proxy for a community’s efficacy in identifying and reporting issues (see
Chapters 2 and 4). An important question for this analysis is whether
comparisons across municipalities are the same as comparisons across
tracts within a single municipality. Whereas the latter exist within a
single administrative context, the former are subject to the manner in
which the government promotes and embraces the system. If the activity
of the government plays a major role in adoption, then we might expect
demographics to be less important. The regressions that follow test both
demographic and administrative variables. In addition, to control for
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implementation date, we use participation in 2015 as a point of compar-
ison and control for the total time since implementation. The full results
for these models are reported in Appendix F.

Surprisingly, demographic characteristics were thoroughly unrelated
to the number of custodians per capita. This was true for median in-
come and proportion of minorities in the population, which best pre-
dicted adoption by the public across the census tracts of Boston; education
level, which was associated with greater adoption of BOS:311; and home
ownership, which is theoretically associated with custodianship. In con-
trast, two measures of the government’s embrace of Commonwealth Con-
nect played a major role. Municipalities had more custodians per capita if
the government had promoted Commonwealth Connect publicly (f = .27,
p<.05) and if they had more reports by public officials (per 1,000 resi-
dents; §=.29, p<.05).

These results offer three lessons. First, and somewhat obviously, for the
public to utilize a coproduction program, they need to know about it, and
this knowledge comes from government promotion. Somewhat less
obvious, however, is that the government needs to model the utilization
of the program for its constituents. Members of the public might be more
likely to use the app if they observe officials doing the same. Such obser-
vation could occur through the app interface’s real-time list of local
cases, through conversation with friends and family who work for the
government, or some other method. In municipalities that have strongly
embraced the app, government employees might also inform members
of the public about the convenience of the app when they are in need. All of
these relatively minor interactions would increase not only knowledge
of but also confidence in the system and further spread its use. The third
lesson is methodological in nature. As noted at the opening of the book,
the Boston 311 data are limited to a single municipality, and any com-
prehensive study of custodianship in the commons should consider
behavior across a wide range of contexts, from rural to urban. The Com-
monwealth Connect data might have offered that opportunity, but it
would seem that any such cross-city analysis would be hampered by
differences between governments in their implementation of the pro-
gram. This highlights a broader need to establish equivalence between
administrative data from different municipalities rather than assuming
that it exists a priori.
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Why Would a Municipality Implement a 311 System?

The analysis thus far has told a single clear story: adoption by the public
depends heavily on the extent to which the government embraces and
models its usage. This stands out in the current case because of the broad
variation in how much local governments embraced Commonwealth
Connect. Some utilized it as the main mechanism for collecting and
tracking all work orders, including those identified by city employees, and
others failed to even announce that they had signed up for the program.
The next logical question, then, is why this variation in utilization and
promotion exists. By combining the digital divide literature with per-
spectives on public administration, I put forward three different hypoth-
eses. First, municipalities might differ in their attitudes toward such
programs, based on the objective likelihood of reaping benefits from them.
Elinor Ostrom’s writings offer a model of when and where there will be
greater complementarity between the activities of the government and
the public, thereby making a coproduction program more beneficial.'® If
municipal governments operate rationally, then this model should explain
which ones would be more likely to embrace Commonwealth Connect. We
might call this the coproduction model. Two alternative models come from
a growing body of literature on “e-governance” that has examined how
municipal governments vary in their inclination toward or against the use
of technological innovations, with a theoretical foundation in earlier work
on policy diffusion. The first of these models emphasizes administrative
culture and the internal dynamics that make a municipality more or less
likely to adopt technological innovations. The second is an imitation model,
by which new policies diffuse thanks to learning or competition across
governments, as each seeks to be at the forefront of current standards in
governance. Here we focus particularly on the potential for this to operate
via geographic contiguity. The following subsections will expand on each
of these in turn and then determine how we might compare them in the
case of Commonwealth Connect.

Rational Assessment of Coproduction

As the reader will likely recall from Chapter 5, Ostrom defined co-
production as “one way that synergy between what a government does
and what citizens do can occur.” Critical to this synergy is that these
two forms of “doing” complement each other. As I have already described
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for 311, the collaborative maintenance of the urban commons requires
that urbanites observe and report instances of deterioration or denigration
in public spaces and that city agencies provide the professional expertise
and equipment for fixing them. Each fulfills their own role with an
efficiency that the other cannot. The strength of this complementarity
might vary across municipalities, however. To see when this might be the
case, we turn to insights from Chapter 4 and the division of labor that
arises between government officials and private residents. The results
there suggest that we should attend to population density, which increases
the effective level of custodianship and lowers the dependence on public
employees, and the proportion of residential streets, which are more
effectively monitored by the local population.

A second consideration is the ratio between the overhead cost of the
program and the benefits it provides. If the optimal point of collaboration
does not create sufficient savings to offset the overhead cost, we would
not expect the program to be of interest to the municipality. Though
Commonwealth Connect has largely removed the initial cost, it has not
addressed the multiplier effect, where larger municipalities may see greater
total benefits and therefore a lower cost-benefit ratio. This would suggest
that larger municipalities are likely to gain more from the program.

Administrative Culture

Recent years have seen considerable research on “e-governance” and
when and why governments do (or do not) incorporate digital communi-
cation technologies into their work. An influential theory in this domain
has argued that e-governance must emerge in stages, progressing from
the use of online media to keep constituents informed to more partici-
patory, two-way forms of interaction between government agencies and
the public.?® From this perspective, leveling material access may not be
sufficient for fostering effective adoption by municipalities that are tech-
nological newcomers. Although such newcomers are in a literal sense ca-
pable of implementing Commonwealth Connect, they may be taking an
untenable shortcut. Because the administrative culture has not traversed
the earlier stages of e-governance, it is unprepared for the responsiveness
demanded by the tool.

Evidence suggests that the initial decision to adopt e-governance de-
pends largely on the amount of available resources. Some have found that
access to flexible, or “slack,” resources makes it possible to innovate.?! Others
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have made the broader point that total revenue is a key determinant because
it indicates a more complex apparatus that can incorporate new efforts
effectively.?? Caroline J. Tolbert and her colleagues have also found some
evidence that wealth of the community, reflected in overall revenue, can
play a critical role in the success of the later stages of e-governance, at
least at the state level.?* They also found that the presence of a dedicated
IT department was a major predictor of the adoption of e-governance
tools.

Imitation

The literature on e-governance also emphasizes the potential role of
policy diffusion, or the extent to which governments learn from, copy, and
compete with each other, particularly those with similar political, cultural,
or geographic features.?* As Frances Stokes Berry and William D. Berry
argue, these external forces might occur through professional networks
or geographical contiguity.?® There is some evidence for each, though
primarily at the level of U.S. states. Hyun Jung Yun and Cynthia Opheim,
for example, have found that states whose leaders are part of professional
networks geared toward technology were more likely to adopt new inno-
vations.?® For geographic contiguity, there is some historical evidence that
states are more likely to adopt policy innovations if surrounding states
have already done so, though the effect may differ by the context or na-
ture of the innovation.?” That said, one study at the municipal level
found no such effect for cities in Turkey.?® Taken together, these various
studies suggest that, at least in some cases, municipalities may seek out
innovations based on the decisions of their neighbors and colleagues, in-
dependent of objective benefits and administrative culture.

Data and Operationalization

To examine the factors associated with the overall implementation
of Commonwealth Connect, we will again utilize the data provided by
SeeClickFix. The analysis will also include municipal-level census infor-
mation for population size and density. Additionally, MassGIS records
on roads and tax units provided measures of road lengths and their zoning,
and the Massachusetts Department of Revenue’s Municipal Databank
provided details on each municipality’s budget.?” From these contents,
we are able to operationalize each of the three sets of hypotheses. First, Os-
trom’s model of complementarity is assessed using population size (in
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1,000s), density, total road length, and the proportion of streets that are
residential. Second, the incorporation of technology within adminis-
trative culture was difficult to assess directly, as municipalities are not
required by the commonwealth to report expenditures or employees
working in IT in their annual budget. Because others have found that
such features are generally best predicted by overall budget size and annual
surplus, I use those measures as a proxy.>® In order to avoid collinearity
between the first measure and total population, I instead use expendi-
tures per capita. Third, I did not have direct access to the professional
networks of municipal leaders, so the analysis focuses specifically on
geographical contiguity, assuming this will capture many of the cultural
and political connections between municipalities as well. For this pur-
pose, the models include spatial lag parameters?! to examine whether
the number of bordering towns with Commonwealth Connect influ-
enced adoption and implementation.3?

The analysis examined three different outcomes. The first was whether
a municipality had joined Commonwealth Connect at all (N=351 mu-
nicipalities in Massachusetts). The latter two were specific to munici-
palities who implemented the program (N = 64), whether they formally
promoted the program (per SeeClickFix records), and the extent to which
city employees used it (i.e., city employee reports per 1,000 residents).
All results from the regressions are reported in Appendix F.

Testing the Three Models

I analyzed the three models for interpreting adoption in order. First,
there was limited support for Ostrom’s complementarity model. The only
relationship of note was that municipalities with a greater population
were more likely to join Commonwealth Connect (O.R.=1.03, p <.01).
Otherwise, total population, population density, and road length and
zoning did not predict joining, promoting, or employee utilization of
Commonwealth Connect. Second, there was no evidence for the admin-
istrative culture model, as neither expenditures per capita nor surplus
predicted joining, promoting, or utilization of Commonwealth Connect.
Finally, we do see some support for the imitation model. Municipali-
ties with more neighbors enrolled in the program were also more likely
to have participated in Commonwealth Connect (O.R.=1.39, p<.035).
Notably, this measure, like those before it, had no relationship with
promotion or utilization of the tool after joining the program.
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Summary: The Crucial Role of Government in Driving Public Uptake of 311

This section has presented a two-part analysis of differences across
municipalities in the adoption of Commonwealth Connect. The first
focused on levels of use among the public, and the lesson was pretty
simple: at least at this early stage of implementation, public adoption
depended on the municipal government’s commitment to the program
in word and practice. Municipalities that promoted the system and used
it regularly as part of the course of daily service provision also saw active
publics. These administrative impacts completely overrode any effect of
material access or skills present in the public, at least as proxied by
demographic characteristics.

The natural next question was when and why municipalities adopted,
promoted, and thoroughly utilized Commonwealth Connect. There were
three candidate models for this: the coproduction model, based on
Ostrom’s®® work, argued that municipalities would be more likely to join
based on the likelihood that it would facilitate a collaborative effort
between the public and the government to maintain public spaces and
infrastructure; the administrative culture model emphasized the role
of internal capacity for and attraction to technological innovations; and
the imitation model highlighted the desire of local governments to keep
up with the programs offered by neighboring municipalities. The find-
ings were limited but telling. Only total population (a component of
the coproduction model) and the number of surrounding municipalities
also joining Commonwealth Connect (a component of the imitation
model) were predictive of participation in the program. Furthermore, no
measured variable was predictive of promotion and use of the system once it
had been adopted.

We might derive three conclusions from the limited results of the
second analysis. First, municipal governments are rational, but only to a
certain degree of sophistication. Larger municipalities probably could
envision the greater multiplier effect of investing in a program like this.
Beyond that, it is likely that few if any took into consideration the partic-
ular physical form of their town and its zoning and how that might
determine the magnitude of benefits the program could provide. (To be
fair, Chapter 4 of this book is the first formal demonstration of those
variations in potential benefits, so it would be hard to blame municipali-
ties for not considering this.) Second, it does seem that learning and
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competition between neighboring municipalities is an effective mecha-
nism for accelerating the adoption of such programs. The third conclusion
arises from the inability to predict promotion and utilization of Com-
monwealth Connect. This suggests that the actual dynamics surrounding
these higher levels of adoption are more complex than what can be ac-
cessed through quantitative analysis. It may be that more specific, local-
ized processes are determining how the program is implemented in the
end. To further explore this, the next section describes a series of inter-
views conducted with public officials who were responsible for Com-
monwealth Connect in their municipality.

Implementing Commonwealth Connect:
The View from the Inside

The implementation of a program like Commonwealth Connect can be a
complex process. It necessarily consists of the decisions and actions of
many government employees from multiple departments and agencies,
making it difficult to understand through regression models and related
tools. For this reason, BARI, the MAPC, MONUM, and SeeClickFix
undertook a second phase of evaluation of the program, in which we
interviewed public officials who were designated as the primary contact
for the Commonwealth Connect program for 17 municipalities that par-
ticipated in the Commonwealth Connect program. Through a structured
questionnaire, we asked each one to tell us the story of Commonwealth
Connect in their municipality, in the hope that the corpus of these in-
terviews would shed greater light on why such programs either flourish or
falter.

The Interview Methodology

We conducted the interviews in summer 2015. For each of the 17 par-
ticipating municipalities, we interviewed either the individual indicated
as the primary contact for Commonwealth Connect or a colleague des-
ignated by that contact as the best person to interview. We initially gen-
erated a random sample that was stratified by three variables: city usage, a
dichotomous variable regarding whether the municipality had any re-
ports from identified public officials; high or low constituent adoption,
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TABLE 7.1 Classification of municipalities participating in the Commonwealth
Connect survey by population density, constituent adoption level, and city
employee usage

City employee usage
Yes No
Rural
High 1
Low 4
Constituent Suburban
adoption High 3 0
Low
Urban
High 2 0
Low

based on the median number of custodians per capita over the course of
the program (two per 1,000 residents for 2013-2014); and urban /sub-
urban /rural.** This made for 12 possible categories (2 x 2 x 3). We created
an ideal random sample with two municipalities from each category, but
owing to low response rates, we eventually invited additional participants
until we had at least one respondent from each category, except those with
high constituent adoption and no city launch, as these were very uncommon
(owing to the correlation we have already seen between the two forms of
adoption).* Participation was reasonably well distributed across urban
(n=4), suburban (»=35), and rural municipalities (n = 8). Not surprisingly,
there was greater participation from municipalities that had used Com-
monwealth Connect internally (12 of 17 participants). Representation for
each of the nine categories is reported in Table 7.1.

The survey contained a series of multiple-choice items regarding the
adoption, implementation, and future goals for Commonwealth Connect
within the municipality, including anticipated benefits from Common-
wealth Connect before implementation; whether the program was sup-
ported by others within the government; whether it had been adopted
as a work-order system or integrated with existing work-order systems;
additional uses of the data generated by the program; the mechanisms
used for launching the program both internally and within the commu-
nity; perceived adoption of the app by community members; and overall
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satisfaction. Most items had a Yes / No structure followed by open-ended
responses for elaboration, permitting a qualitative analysis.

Interview Results

Overview of Responses

An initial look at the responses indicates that implementation gener-
ally started strongly, with nearly all municipalities describing an internal
launch (16 of 17) followed by training for employees in how to use the
system (15 of 17).%¢ All respondents indicated that they had anticipated
some benefit from Commonwealth Connect from the outset, though the
nature of those anticipated benefits varied. We asked specifically about
the potential to increase constituent engagement, efficiency and respon-
siveness in service delivery, and the government’s technological sophisti-
cation. Each of the three benefits was endorsed by more than half of the
sample, but increasing engagement was the most prominent (12 of 17 re-
spondents vs. 10 of 17 for the two others). Six municipalities had antici-
pated all three as potential benefits, whereas eight had only anticipated a
single benefit. These two groups seemed equally likely to have utilized the
program internally (five of six vs. six of eight). Notably, regardless of initial
perceptions, all respondents believed that all three benefits were apparent
at the time of the interview, reflecting the effectiveness of the program’s
stated goals, at least to those overseeing implementation.

Despite these strong beginnings, the program hit some speed bumps
asit started to depend on collaboration across departments. Just over half
of respondents indicated either “full” or “general” support from others
in the government (10 of 17). Similarly, just over half of the municipalities
surveyed utilized Commonwealth Connect as part of a work-order system
(11 of 17), though unevenly across departments. All of those using itasa
work-order system had done so for public works (11 of 17 municipalities),
making it the unsurprising linchpin to demonstrating the utility of the
system. Some who had success with this initial step extended this function
to the mayor’s office (five), parks and recreation (three), and public safety
(four). The vast majority of those using Commonwealth Connect as a
work-order system had city usage (9 of 11), whereas the same was true for
only half of the other municipalities (three of six). This would stand to
reason, as city usage was defined as having at least one confirmed public
official making reports, which would almost automatically follow if the

printed on 2/14/2023 4:14 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCOhost -

Extending 311 across Massachusetts | 223

municipality was using Commonwealth Connect as a work-order system.
Finally, we can go a step further and see how many municipalities made
additional use of the information generated by a 311 system. Eleven of 17
municipalities used Commonwealth Connect data in meetings to assess
performance. Seven municipalities indicated that they use it at an even
higher level, examining trends and geographic patterns to allocate
resources more strategically. More, however (11 of 17), thought they would
do so in the future.

Though these findings are suggestive, they are limited in two ways.
First, it is difficult to come to robust statistical conclusions based on
such a small sample size. Second, the findings make it difficult to distin-
guish cause and effect; for example, did limited support from others in gov-
ernment reflect limited buy-in, did it inhibit efforts throughout the
government to use the system, or both? The open-ended responses from
the interviews create the opportunity to further probe the factors that
influenced implementation across municipalities. To do this most effec-
tively, I will divide the sample into three groups: (a) those with city usage
and high constituent engagement; (b) those with city usage but low con-
stituent engagement; and (c) those without city usage.

Group A: City Usage, High Public Adoption

The six municipalities with city usage and high constituent engage-
ment offer a window into how such programs work at their best. Of these,
four had incorporated Commonwealth Connect as part or all of a work-
order system, and a fifth was in the process of connecting it to their existing
311 system. In addition, four explicitly indicated further uses of the data.
These included spending projections for infrastructure; assessment of
performance, such as how long it takes a department to close a particular
type of case; “[telling] the story” of the city and the services it provides; and
statistical analyses of community needs. Among these, one municipality
had a partnership with University of Massachusetts Boston’s Collins
Center for Public Management to utilize the data more effectively. An-
other municipality specifically noted that it helped the highway depart-
ment target impassable roads during snowstorms, generating a big “win”
for the program locally.

The successes of Commonwealth Connect in these municipalities do not
explain why such successes were attained in the first place. What we see
through the surveys is that in each case there was a strong and consistent
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internal push for implementation. All six municipalities utilized all three
mediaforaninternallaunch thatoursurveyasked about—announcements,
training, and additional informational meetings. Community launches
were similarly robust, with all municipalities utilizing at least three dif-
ferent media, including an event, web site, social media, local publica-
tions, announcements in public spaces, and mailings. One suburban mu-
nicipality suggested how this shared enthusiasm might arise. “The town
manager [was| very clear” that Commonwealth Connect was a priority,
and “leadership made sure all departments participated.” This aligns
well with Goldsmith and Crawford’s argument that technology-focused
transformation of municipal governance depends on strong leadership
at the top.>” As we will see, though, this top-down approach is not uni-
versally effective.

Group B: City Usage, Low Public Adoption

The six municipalities with city usage but low public adoption gave
insight into how initial city uptake might fail to translate into a fully suc-
cessful implementation. Effectively speaking, however, the category only
rightly contains five municipalities, as I exclude one that had recently
joined the program at the time of the interview and in the following year
had one of the highest levels of public adoption. As we move forward, it is
important to note that our definition of city usage—that any reports were
generated by an account associated with an identified public official—is
quite liberal, meaning we can have a city with “usage” but very little overall
uptake within the government. This distinction plays a prominent role
here, as half of the municipalities in this group indicated little or no
internal support from others within government.

Two of the municipalities in this group shared stories that were telling
about the critical role that municipal departments play in sustaining the
program. First, a rural municipality indicated that the department of
public works already had a work-order system and was not interested in
utilizing Commonwealth Connect, either independently or as an adjunct
to the current system. The representative went on to point out that the
“citizens did not pick it up.” Though this was true, it speaks to a general
assumption on the part of this municipality that uptake was going to
happen shortly after the launch or notatall, and that usage did not require
further modeling by the government. An official from a second rural
municipality told a story that starkly contrasted with the narrative in
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Group A that a mayor’s leadership drove adoption. In her municipality,
she reported, use of the system “was mandated by the town manager, and
when something is mandated there can be resistance.” This municipality
reported robust internal and community launches, and the official with
whom we spoke described the system’s value in glowing terms. She
indicated she was “completely satisfied” with the program, but added that
she “would like to see the [municipal] staff take it more seriously. [It is]
getting acknowledged, but follow-through is tough.”

Other municipalities described similar conflicts around the full utiliza-
tion and adoption of the system. None indicated that they were currently
using the data generated by Commonwealth Connect for additional
purposes, and only two had any interest in exploring such options in the
future. One rural community stated that there was little need for a true
work-order system, limiting the overall value of the program. An aging
industrial “city” (classified here as suburban) felt that the population
simply was not sufficiently technological for the program to have much
impact.

Group C: No City Usage

The five municipalities without city usage illustrated in even blunter
terms the sorts of mechanisms that can undermine a program like
Commonwealth Connect. In this category, I again set aside one of the
municipalities because it had a marked increase in constituent adoption
in the following year. Notably, it continued to have no city usage, for which
reason I return to it later as its own distinct case. Of the four others, one
indicated no internal support, and another described a situation in which
support was strong “at the top, but not at [the] implementation level.” In
both cases, “[Public Works] did not come to the table.” A third said the
program was only “somewhat supported,” though with no elaboration.
The fourth did not formally launch the system internally.

The fifth municipality in this category provides an interesting example,
as it was the only one we interviewed that had no city usage and, at least
eventually, a high level of constituent engagement. The interviewee indi-
cated that the “City Manager was a big champion [of the program]” but
that “one department head was not supportive.” Interestingly, Com-
monwealth Connect was used as a work-order system for the Mayor’s Of-
fice and Department of Public Works but had not been integrated with
any internal technology. Work orders were printed out and handed to the
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worker who would complete them, and no issues were being followed on
smartphones or tablets within the department. At the same time, the city
had a reasonably strong community launch, had been trying to maintain
“word of mouth” campaigns, and even the interviewee solicited the
interviewer for additional advice while completing the survey on how to
publicly promote the system.

Summary: The Many Ways to Undermine Full Adoption

The main lesson of the survey was that there was no single reason why
some municipalities were successful in the implementation of Common-
wealth Connect and others were not but that there were many points at
which the process might be interrupted. Some rural communities indi-
cated that the basic need for such a system was limited given the low volume
of maintenance needs, echoing results from the quantitative analysis.
Less extreme, almost all of the municipalities with no city usage or lim-
ited internal support had little interest in or understanding of how the
data might support other uses, such as performance management or
learning about community needs. In some cases, low levels of technological
savvy made the system operationally irrelevant. In others, we see intriguing
internal power dynamics, as in the three municipalities where a strong
directive from the top was either ineffective or counterproductive in gal-
vanizing broad-based adoption across departments. At times, the
overall utility of Commonwealth Connect was undercut by an unwill-
ingness to use it as a work-order system, and in some municipalities, it
seemed as though the internal launch was only half-hearted. In sum, in-
ternal adoption could break down at any point between joining the
program, internal launch, or continued reinforcement of its use. This is
not all that surprising, but it illustrates the many challenges that might
arise in the implementation of such a program, making any given failure
largely contingent on the particulars of the local context. This also
explains why the initial quantitative analysis failed to discover very much.

A second lesson from the survey offered some explanation for the
correlations between the usage of Commonwealth Connect by city
employees and adoption of the tool by the public. A few municipalities
with city usage but low constituent engagement appeared to disregard the
need to model use of the system for their constituents. This appeared to
distinguish them from their colleagues in other municipalities who had
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been successful in translating internal adoption into effective use by the
public. The converse was visible in the last example presented earlier, a
municipality that had not made much internal use of the system but had
succeeded in building sufficient outreach around it to elicit strong
community participation. This mismatch between internal usage and
marketing is uncommon for political and logistical reasons, but it serves
to illustrate the point: even though custodianship is primarily motivated
by care for the local space, 311, as a coproduction program, is still a
collaboration between the public and the government. Members of the
public have to be convinced that the municipality actually believes in the
system itself. Without that reassurance, they may wonder whether the city
is keeping up its end of the bargain. If not, they may view their efforts as
largely ineffectual, whether they believe in the cause or not.

Conclusion

The rapid growth of urban informatics has created disparities across cities
in their capacity to leverage technology-driven policies and programs. In
simple terms, this emerging digital divide is between large metropolises
that have access to both the financial and human resources to develop,
implement, and effectively leverage such tools and their counterparts that
do not. Placed within the framework put forward by scholars of the digital
divide, this would largely point to differences in material access and skills
and less to attitudes and choices. The Commonwealth Connect program
gave us an opportunity to examine this assumption by making access to
a smartphone-based 311 system attainable for all municipalities, effec-
tively eliminating material access as a variable. As a result, we were able
to see the extent to which the other components of the digital divide are
implicated between technology “haves” and “have-nots” at the munic-
ipal level. Doing so also permitted us to evaluate the effectiveness of the
scaling approach embraced by consortia like MetroLab and the types
of challenges it might encounter.

Attitudes and skills each played prominent roles in determining the
effectiveness of Commonwealth Connect across municipalities. Some
attitudes were based on objective observations, such as the fact that many
rural municipalities made the possibly prudent calculation that they
would derive limited benefits from a 311 system. Other attitudes were a
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bit more subjective, such as a general resistance to technological solutions
or, in contrast, the tendency to adopt the program because neighboring
municipalities have already done so. In terms of skills, we saw that many
municipalities failed to utilize the data in ways that would be beneficial.
Just over half took the natural next step of translating the requests into
a work-order system, and about the same number used them for perfor-
mance management. Fewer still used the data in other creative, proac-
tive ways, such as examining resource allocation, communicating with
the public about government services, or quantifying public engagement.
One might argue that these uses of the data should be classified as choices
in the digital divide model, but the interviews suggested that they were
rooted in an internal capacity for, or even awareness of, such opportunities.

The story of Commonwealth Connect, however, does not fit neatly into
the existing models of the digital divide, suggesting a need for a model that
more effectively addresses policy implementation. Put somewhat glibly,
it is easier to generalize why the program worked than why it did not.
When it was successful, all the necessary actors and institutions were
engaged and supportive. When it was not, something did not go as planned,
but that something could have been at any decision point, resting with
any key official or department. Technological solutions are as subject to
the complexities of bureaucracy as any government program. This is
especially true for something like a 311 system, which requires the buy-in
and participation of multiple agencies. In terms of the digital divide
framework, the bureaucracy is an additional force that must be consid-
ered, strengthening or weakening any of the four other components of
the model. For example, the attitudes of some leaders might be critical in
that their endorsement is required for success, whereas the skills and vi-
sion of those closer to daily operations are essential for the full realiza-
tion of the program’s potential. As such, the bureaucracy is not so
much a fifth, stand-alone component to the digital divide model but
rather the very context within which the four others must operate
during municipal technology adoption.

The practical implications of this chapter are promising. There is
evidence that scaling and transferring technological innovations in policy
and practice can successfully bridge this particular digital divide, provided
the necessary actors are supportive and the bureaucracy is properly
navigated. These sorts of challenges are true for any change in governance
and should not be taken as unique to the current case. Unfortunately, as
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discussed at the beginning of this chapter, this addresses only one of two
different digital divides arising from urban informatics. Throughout this
book, I have discussed modern digital data as being a public resource, and
yet the true public—community members and the grassroots organ-
izations and nonprofits that seek to support and serve them—rarely have
the analytic skills necessary to utilize them effectively. Chapter 8 takes
up this second digital divide facing the field.
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CHAPTER 8

Whither the Community?

IN 2010, the Obama administration and the Department of Education
announced the Promise Neighborhoods grant initiative. The goal was to
support the establishment of “great schools and strong systems of family
and community support” within disadvantaged communities, enabling
youths there “to attain an excellent education and successfully transition
to college and a career.”! The program’s vision was modeled on Geoffrey
Canada’s Harlem Children’s Zone, a hybrid school and community center
that had successfully integrated the various institutions responsible for
youth services with each other and with the surrounding community. The
Harlem Children’s Zone has been lauded as an archetype for transforming
disadvantaged communities and creating the “promise” that youths growing
up there might not otherwise experience, and applicants to the grant pro-
gram were encouraged to find ways to similarly break down silos between
services and to make their relationships with the community more seam-
less.? Since the program’s inception, the Department of Education has is-
sued over $100 million in awards to projects spanning the demographic
and geographic range of the country. These have included such diverse ex-
amples as Knox County, Kentucky, an impoverished, almost exclusively
white rural community; the predominantly Latino community in the Los
Angeles Promise Zone; the largely black West Philadelphia neighborhood;
and the Paskenta-Nomlaki Indians in Corning, California.

Promise Neighborhoods was not a research grant program. It was explic-
itly intended to fund the planning, organization, and implementation of
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integrated, community-facing youth services. Nevertheless, recipients
have ended up doing plenty of empirical research. In fact, it was required
of them. One of the main thrusts in the program description was
“learning about the overall impact of the Promise Neighborhoods pro-
gram and about the relationship between particular strategies in
Promise Neighborhoods and student outcomes, including through a
rigorous evaluation.”® The application materials stipulated that a “rig-
orous evaluation” would have to assess 10 key results, including “children

» o«

enter kindergarten ready to learn,” “youth graduate from high school,”
and “students live in stable communities.” A successful applicant would
have to present a clear plan for collecting and analyzing relevant data
and would then have to demonstrate success via these metrics to be con-
sidered eligible for further funding.

The logic of making funding for social services contingent on an
evidence-based approach is sound in theory, but it creates a practical
conundrum. Few organizations are equipped with the expertise both to
innovate in youth services and to conduct a rigorous, end-to-end
evaluation of those services. The most obvious solution to this problem
was for a community to partner with a local academic institution that
would execute the methodological side of the project; for example, the
Knox County and West Philadelphia examples were led in part by Berea
College and Drexel University, respectively. This was not a feasible solution
for all communities. As we saw in Chapter 7, not every city government
has a university partner at the ready, and the challenge is probably even
greater for individual neighborhoods, which may not have the institutional
connections to construct such a partnership. The result was a vacuum
that a handful of nonprofits and academic consortia sought to fill,
including the Promise Neighborhood Institute, an effort of PolicyLink,
and the Center for the Study of Social Policy in Washington, D.C. I had
the privilege to be part of one such group, the Promise Neighborhood
Research Consortium, an interdisciplinary team of researchers from
across the country. Central to our mission was the construction of
methodological tools and guidelines to support Promise Neighborhood
grant recipients in their program evaluations.

The challenge presented by the evaluation requirements of the Promise
Neighborhoods program reflects the second digital divide facing the field
of urban informatics. There is an increasing expectation on the part of
funders that community organizations keep up with societal trends by
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conducting rigorous, data-driven program evaluations, and yet they are
severely limited in their ability to do so. That said, the problem goes
beyond the challenge of reporting program outcomes. Much has been
made of the value that modern digital data, especially open data, offer
the public, but who is prepared to execute on that potential? Community
organizations are uniquely positioned to identify local needs, and if they
were skilled with modern digital data, they could utilize them toward
these ends in a way that others cannot. While groups like the MetroLab
Network wrestle with the digital divide between cities, far less formal
attention is being paid to the digital divide emerging within cities, between
those professional institutions that are equipped to work with data and
the community members and organizations that are not. Put another
way, there is no city-university-community model for urban informatics.

This chapter takes up the role of infomediaries, or institutions that can
translate data into products that hold public value, in closing the digital
divide between data-savvy institutions and the rest of society. Though
most work to date has cast infomediaries as consumers of raw data who
provide it in more interpretable forms, here I concentrate on the role that
community organizations can play in using the data to inform and sup-
port programs and services. For this to be possible, however, they need
support from other institutions that are skilled in data science. This
chapter describes a handful of projects that pursue this ideal, including
the Boston Area Research Initiative’s program that trains community
organizations in the use of its Boston Data Portal. I summarize a survey
of training attendees, offering a more direct window into their current
utilization of data and attitudes toward “big data.” From these results, I
seek deeper insights on what an effective city-university-community
model might look like, reaching some conclusions but also uncovering a
set of unanswered questions.

Big Data and the Public

Returning to a major theme from Part I of this book, the novel data
resources that have catalyzed the field of urban informatics, including
administrative records, social media posts, and sensor readings, can be a
mixed blessing. On the one hand, they create many opportunities for a
deeper understanding of the city. On the other hand, the conceptual and
methodological challenges they present can be overwhelming. The result
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is a “data deluge” that has left us awash in information that we do not yet
fully understand how to navigate. Writers on the subject, myself included,
often characterize the problem as one facing the public agencies, private
corporations, and academics who work with data professionally. Less time
is spent considering the public—community members, leaders of local
organizations and nonprofits, and their associates. The data describe the
streets that community members walk, the neighborhoods where they
live, work, and play, and even their actions and interactions, and yet such
resources are not typically accessible to them. Even when the data are made
available, most members of the general public do not have the skills to
properly analyze them. They would indeed be lost at sea in the data deluge.

As with other digital divides, we might begin to examine this disparity
between data-savvy professional institutions and the public with the
question of material access: Could a member of the public access these
data and, if so, at what cost of effort and resources? Let us take the most
available of the newer forms of digital data, municipal administrative rec-
ords. Traditionally, access to such data has required a formal request
under the Freedom of Information Act (FOIA) and sometimes a charge
for the expense of organizing and delivering the data. Under FOIA, the
government only has to release data in response to requests, placing
the burden of access on the public’s time, energy, and ability to identify
and request the desired data.

In recent years, the reactive approach of FOIA has given way to the
proactivity of open data. This has been instigated in part by groups like
the Sunlight Foundation, which have successfully advocated for trans-
parency in government records. It has grown even more as governments
and corporations have recognized the potential value of sharing their
data with others; researchers and “hackers” are likely to leverage the op-
portunity to conduct new analyses and build applications that benefit
the original data holder, creating something analogous to a low-cost, ad-
junct R&D team. Consequently, dozens of municipal governments have
constructed data portals through which they publish nonsensitive gov-
ernment data, including 311 requests, tax assessments, city-curated
mapping files, crime reports, and the like. This has been most prominent
in big cities like New York, Chicago, Boston, and San Francisco but has
also gained traction in smaller cities. In the greater Boston area alone,
the cities of Cambridge and Somerville, both with populations of
~100,000 people, have also constructed open data portals. In parallel,
national governments, including those of the United States and Canada,

printed on 2/14/2023 4:14 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCOhost -

234 | DIGITAL DIVIDES IN URBAN INFORMATICS

have formed their own open data initiatives and portals, further acceler-
ating the trend.

Proponents of open data have hailed the trend as providing the public
with “greater control over their lives and improv[ing] both their material
and social conditions.” Though this perspective is inspiring in principle,
we arrive at a recurring theme in the story of the digital divide. Open data
attends to the literal problem of material access but reveals a disparity in
skills. Data portals publish large spreadsheets, often with limited
documentation, meaning that only those familiar with the tools of data
science are equipped to work with them. This is a vanishingly small pro-
portion of the population, an issue that has been noted even by those ad-
vocating for open data. A 2014 survey found that 70 percent of the United
Kingdom’s Open Government Data community (i.e., people involved in
the production or use of open data) believed that members of the public
lacked the necessary skills to effectively use open data.’ Similar concerns
arose in a survey of Canadians regarding that country’s Open Data Ini-
tiative.® These impressions highlight the fact that solving the problem
of material access will not on its own enable the public to make use of
municipal data.

The concern of whether members of the public have the skills to work
with and leverage data has not been isolated to the open data movement.
As data have permeated all aspects of our daily lives, some have argued
that “data literacy” is a critical capacity for people in modern society.
The term refers to an individual’s ability to understand and interpret data
and the tools used to organize, analyze, and visually represent informa-
tion. Even with uniform access, differences in data literacy will result in
disparities in the benefits that one might gain from modern digital data.
Unfortunately, the problem of data literacy is not a simple one, in part
because it encompasses a wide-ranging set of competencies, including “the
ability to: formulate and answer questions using data as part of evidence-
based thinking; use appropriate data, tools, and representations to sup-
port this thinking; interpret information from data; develop and evaluate
data-based inferences and explanations; and use data to solve real prob-
lems and communicate their solutions.”” This definition is so broad that
it borders on the nebulous, but that in itself is instructive. Data literacy
does not comprise a small set of discrete skills but is instead an over-
arching capacity to reason about and with data. This has led educators to
assert that the most effective approach for achieving universal data literacy
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begins with its incorporation into primary and secondary school mathe-
matics curricula. Some have even experimented with interdisciplinary
collaborations that place these forms of reasoning within applied con-
texts, such as social studies.® This is all to say that the problem of data
literacy is not a simple one, creating a persistent limitation to the nar-
rowing of this particular digital divide.

Data Infomediaries: Lowering the Needs of Data Literacy

When concerns about the digital divide in internet usage transitioned
from disparities in material access to disparities in skills a decade ago,
the worry was whether older, less affluent, and less educated individuals
with broadband access would be able to effectively utilize their newfound
online resources. Similarly, low levels of data literacy across society mean
that open data alone is not sufficient to guarantee that the broader public
will gain value from these resources. A major difference between these two
stories, however, is the level of effort necessary to even out disparities in
skills. Whereas a few hours of classes can meaningfully advance an indi-
vidual’s ability to access internet resources, the utilization of modern
digital data requires extensive training. Many of the data sets made
available through open data portals are foreign even to most academics,
meaning the goal of educating large swaths of the population to make
effective use of a data portal’s contents is simply not feasible. Instead, there
is a need to lower that threshold for engagement so that a greater
proportion of the population is able to utilize modern data.

A potential solution to the high level of skills required for the use of
modern digital data is the infomediary, or an entity that translates raw data
into value for a particular audience. This value might arise from a new
product or service, or even just a more interpretable form of the under-
lying information. Infomediaries have become increasingly common in
recent years. For example, projects such as PolicyMap,’ Data USA,'° and
the Racial Dot Map!! have downloaded and reorganized census data into
maps, infographics, reports, and other products that are more immediately
useful. Many city data portals have also incorporated interactive maps,
including Detroit’s tax parcel map,'? CrimeMapping.com’s multicity
map of crime events,'® Boston’s map of open 311 requests,'* or, possibly
the most impressive in its comprehensiveness, Chicago’s Open Grid,
which allows visitors to map any public city data set with geographical
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references.!® These projects have been a good first step, making information
more accessible to those with limited data skills, but they have their
weaknesses. First, they tend to isolate a single topic or data source, making
them unidimensional. More importantly, second, they rarely transform
the data in ways that facilitate interpretations that go beyond a summary
of records. As noted repeatedly in this book and elsewhere, a list of rec-
ords or events without context can be misleading. The third weakness is
that they are often one-way; what the infomediary offers may be based
largely or entirely on its own internal priorities. As a result, it is not always
clear how often or to how many people such portals are useful.

Some have taken a more interactive, community-based approach to the
role of infomediary. One such technique builds on Kevin Lynch’s seminal
efforts to have urbanites draw the map of the city as they perceive it.® This
has grown into the broader subfield of participatory GIS, with an expansive
set of methods for capturing community perceptions of local geography
and dynamics graphically.!” Some have also worked directly with the
community to identify the implications of data for them and to represent
them in their terms. For example, Rahul Bhargava and his team at the
MIT Media Lab have led workshops and built tools for “data therapy,”
techniques that enable those who are not data scientists to engage
meaningfully with data.'® One particularly interesting product of this
work has been a series of “data murals,” artistic representations of data
and their meaning to a community. In contrast to the portal-based
infomediaries, these sorts of projects are better aligned with localized
needs and interests. The downside of their specificity, however, is the
inability to create a generalizable product.

Each of the two approaches to infomediaries described here—one
general and institution driven, the other localized in its motivation and
impact—holds value, but there is a middle ground that is largely empty.
How does an institution lower the barriers of access to the content of
modern digital data in a general way and empower local communities to
take advantage of them for their own purposes? Such a model has been
hard to come by. One example that comes close is a project from Georgia
Tech, which worked with the Westside Community Alliance in Atlanta,
Georgia, to build a map that describes public safety in the neighborhood.”
They leveraged not only official records but also interviews with the public
on the perceived distribution of crime. Though the project was limited
to a single neighborhood, the sophisticated technical infrastructure and
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use of official records offers a potentially scalable model. In contrast, the
Boston Area Research Initiative’s (BARI) Boston Data Portal (BDP) moves
in the other direction, attempting to bring the contents of a generalized
portal closer to community members. It publishes its data through the
BDP, which has two components: the Data Library, which houses modified,
research-ready versions of data from various sources, including adminis-
trative records provided by the city of Boston, and BostonMap, where
users can explore data visually in conjunction with other tools, including
Google StreetView.

The organization and tools of the BDP offer public access to modern
digital data in a way that accommodates multiple levels of data literacy.
The curated record-level data sets are research-ready resources for data
scientists. The ecometric data sets, which distill more complex record-level
data into neighborhood-level measures (see Chapter 2), are more imme-
diately useful to those who conduct traditional urban research, and the
interactive maps are an important resource for those who are not skilled
in data analysis and visualization but would still benefit from knowing
about the events, conditions, and dynamics of their community. Our
hope was that this structure would not only facilitate collaboration on
research and policy but also support community utilization of the in-
formation contained in modern digital data. With support from the
Herman and Frieda L. Miller Foundation, we have sought to realize this
promise through a series of community-based training and conversations
about the utility of the BDP and its contents. Much of the work to orga-
nize and construct this project was conducted at first by Chelsea Farrell,
a PhD student in the School of Criminology and Criminal Justice at
Northeastern University, and has since been led by Samantha Levy, BARI’s
program coordinator. As the subsequent sections describe, we have
experienced some success but, more than anything, have learned a lot
about the challenges that communities and community organizations
face in translating data into public value.

Training Community Organizations in the Boston Data Portal
BARI formally began offering community-based training in the BDP in

January 2016. It had previously held annual sessions on the BDP for
audiences comprising a mix of faculty and students, public officials, and
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community leaders, but the new program featured a curriculum that
catered to the needs and skill levels of community organizations. The
sessions now also allotted time for an open discussion of the public value
these tools and content might hold and how we might make them even
more useful. The original plan was to have the training follow a two-stage
model. First, we would host a training for representatives from a variety of
community organizations, whom we would recruit in collaboration with
partners who maintained such connections, such as Microsoft’s Office
for Technology and Civic Engagement and NU Crossing, a unit at North-
eastern University that provides programming for the local community.
Our vision was that those community organizations that found the BDP
particularly useful would help us to establish a direct link to the public by
cohosting similar training for their constituents with us.

Our plan turned out to be somewhat naive. Although the community
organizations themselves were often enthusiastic about using the BDP in
their work, they did not see their constituencies as having the same mo-
tivation. Indeed, data could be useful for those trying to better under-
stand, serve, and advocate for a community but would be of less interest
to community members themselves. In retrospect, this seemed per-
fectly obvious. The BDP translates available data into something inter-
pretable, but even then they are still data, and data are traditionally the
province of “nerds.” Nerdiness has shed much of its stigma and has even
become trendy in recent years, but, simply put, not everyone is moti-
vated to analyze data. Put in terms of the digital divide literature, open
data creates universal material access, and the BDP lowers the skill level
required to utilize it, but the necessary attitudes among the public are
often lacking.

The realization that everyday Bostonians have limited interest in
utilizing the BDP was not so much a setback to the community-based
training but a signal that we would need to reconfigure it. It suggested
that our focus should be to empower community organizations to act as
a different kind of infomediary: rather than creating new data products,
they were uniquely positioned to translate the contents of the BDP into
public value, provided they were given the resources and skills necessary
to do so. My colleague Michael Johnson from URBAN.Boston has studied
the ways that data might support and advance the work of community
organizations and has identified three areas of activity.?’ First, an organ-
ization might more effectively pursue funding if it has more detailed
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information about the need it is trying to satisfy or the problem itis trying
to solve. Second, accountability is critical to any community organization
and can be greatly facilitated by data. Data might be leveraged to assess
internal performance, as many public agencies and private corpora-
tions already do, or to rigorously evaluate the external impact of pro-
grams. As the story of Promise Neighborhoods at the beginning of this
chapter illustrated, funders are increasingly requiring such sophistica-
tion of community organizations. Third, data can strengthen advocacy
efforts by providing clear evidence of need when approaching public
officials. Organizations can also use data to advocate locally, communi-
cating to community members how they might understand or grapple
with their challenges. Of course, the specific data needs of each commu-
nity organization will depend on its nature and mission. For example, a
community development corporation might focus more on new invest-
ment in a neighborhood, whereas a service provider will be concerned
with resident outcomes. That said, with the right data sources, any organ-
ization would likely be able to benefit in each of these three areas.

Recognizing the potential value of data for community organizations,
Johnson conducted in-depth interviews with a set of representatives from
such organizations in greater Boston to discover how they do or do not
utilize data in their work.?! His overarching finding was that the organ-
izations were aware of what they needed in terms of information but
lacked the capacity to realize those goals. It was apparent that limited
material resources within an institution translated into a lack of skills.
The average community organization has a staff of only five people, and
this modest staff must successfully raise funds and implement, evaluate,
and advocate for programming before there is even a need for data.?> With
this in mind, it is unclear where such activity would fit in the budget.
Indeed, the average community organization spends only 2 percent of
its budget on IT infrastructure, and only 36 percent of organizations in-
clude it in their budget at all.?* As a result, Johnson found that internal
expertise was so limited that, even if the requisite resources were avail-
able, community organizations did not know what steps they would
need to follow to effectively leverage data.

Community organizations represent a crucial but largely ignored
player in the civic data ecosystem of a city. They are uniquely positioned
to translate information into public value but are severely limited in their
ability to do so. Thus, the contribution that organizations like BARI can
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make is to provide resources and training that lower the skill level
necessary to leverage data. This has become increasingly important as
data have increased in size and complexity and therefore require consid-
erable processing before they are informative. It is with this mission that
we run our community-based training sessions. In order to construct a
curriculum that matches this goal, we have conducted a survey of par-
ticipating community organizations. Beyond informing our pedagog-
ical goals, the responses also provide an additional window into the atti-
tudes that community organizations have toward data, the areas in which
they might build their capacity to utilize data, and how they view the soci-
etal shift toward “big data.”

Survey of Community Organization Representatives

In advance of each community-based training in the BDP in 2016, we
invited attendees to complete an online survey regarding their organ-
ization’s current attitudes and usage of data, including their definition
of “big data.” The intent was twofold: to enable us to better target the
curriculum to the needs and interests of our audience and to learn in a
more general sense how such organizations interact with data. The re-
sponse rate was moderate, with 10 of 21 participating organizations
responding to the survey. To be clear, this is by no means a random sample.
The organizations attending the training were already sufficiently in-
clined toward the use of data to choose to attend our training, and those
who completed the survey were even further motivated or capable at some
level. It might be safe to assume, then, that those represented in the
sample are on average more data savvy than the population of commu-
nity organizations as a whole. Nonetheless, their responses have the po-
tential to reveal certain patterns and dynamics that contribute to or
hinder the effective usage of data by such groups.

The majority of respondents to the survey were place-based in that their
mission was to serve the residents of a specific geographic area (e.g., a local
community development corporation, or CDC). There were also a handful
of groups that advocated and intervened on behalf of certain vulnerable
populations, such as welfare recipients, or focused on particular societal
challenges, such as access to nutrition. One outlying response was from
a school of public health at a local university, which has hundreds of
employees and a clear understanding of data. For our purposes here, this
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response does not qualify as a community organization but does offer
insights on how community organizations partnering with this university
might operate. The nine other community organizations varied broadly
in their size, from an all-volunteer staff with no formal employees to 88
employees. The median was four full-time employees.

What follows is a descriptive analysis of a series of Yes-No questions and
quotations from the corresponding open-ended responses. In it,  maintain
some of the grammatical and syntactical errors made in context. One that
will be observed most often is the treatment of “data” as singular, which
goes against the convention within this book to treat “data” as plural.

Survey Responses

Of the nine community organizations, seven reported consciously
collecting data on their own services, predominantly on the characteristics
of service recipients. Though this generally involved information that
would be entered during enrollment, making it a community organ-
ization’s version of administrative data, three organizations also indicated
that they conducted surveys of program users. Data sets that required
more effort and sophistication, however, were less commonly used. Five
of the nine organizations reported using census data to augment their
own data collection; two reported using some form of data visualiza-
tion technology, such as ESRI’s online GIS tools or Tableau; and only one
reported using any of the local portals that publish data, including the
city of Boston’s Open Data Portal or CityScore platform, the Metropol-
itan Area Planning Council’s MetroBoston DataCommon, the Massa-
chusetts Budget and Policy Center’s Budget Browser, or BARI’s Boston
Data Portal.

Though these organizations used data from a limited number of
sources, they tended to do so purposefully. Six indicated that they used
data for funding purposes, and five used data for evaluating effectiveness.
Far fewer (three of nine) used data for advocacy. Most stated that they used
data primarily to justify the value of programs to foundations and
government agencies. In fact, it appeared that many of the respondents
conflated the use of data for “funding” and “evaluation” into a single,
largely formulaic response to the requirements of funders. One organ-
ization did stand out as being more proactive, however, saying that it
used data to determine priority areas for which it would then pursue
funding. The same organization also generated internal quarterly reports
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on program activities that were the basis for discussions on how to
continue to improve services. This outlier organization, which was rather
well staffed, utilized data in a manner similar to that of the municipalities
that had seen greater success with Commonwealth Connect in Chapter 7.

In general, the organizations had very little idea of what “big data” was.
A few explicitly said they were “unsure” when asked to define it, and others
wrote things that had little bearing on the subject. Some of the re-
sponses did, however, capture one or more aspects of either the sources,
content, or implications of novel digital data. One organization, which
had a computer scientist on its staff, had a sophisticated definition of
“structured, semi-structured, [or] unstructured data that has the potential
to be mined for information.” Another described big data as “millions of
data points, but 'm not sure what it is. I hear Google and Facebook are
collecting big data about their billions of users and can predict what we
are interested in and who our ‘friends’ are or will be.” This equation of
big data to internet technology was echoed in other responses. One organ-
ization did seem to grasp the value of the composite nature of measure-
ment I described in Chapter 1 by noting the value of aggregating record
data to achieve fuller insights.

Although the organizations did not fully understand big data, they still
believed it to have potential for their own work. Some were optimistic
(“Im sure I could think of applications when I know what it is”), while
others were a bit more cautious (“If everyone else is using it, we at least
need to know what it is”). All but one of the organizations stated that big
data could be more useful than they currently are, the one being an organ-
ization that does not currently utilize data in any form. The general
consensus was that the value offered by these new informational resources
simply was not within reach. One of the more advanced organizations
astutely noted that using big data would “[require| a different skill set”
than more traditional data resources. The representative from the local
school of public health echoed this sentiment, expressing “suspicion that
MOST ... will NOT have the in-house resources or ability (and often not
even the understanding to frame the questions).” Another organization
went further, identifying the additional hurdle that even when the
resources are available “gaining full buy-in from staff continues to be a
challenge.” This issue may have been obscured by the fact that most organ-
izations do not yet have such conversations in much depth. A proposed
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solution was that “foundations should get more educated in this field and
be open to fund data capacity at the operational level.”

Summary: The Limited Capacity for Using Data

in Community Organizations

Unsurprisingly, the survey found that community organizations do
make use of data, but in a manner limited in both content and range of
application. Nonetheless, there were some noteworthy lessons. First,
respondents to the survey by and large were not clear on the definition of
“big data.” This stands to reason in retrospect, but it means that the
hurdles to utilization are greater than anticipated. Whereas Johnson
noted that community organizations lacked a basic understanding of the
skills necessary to make use of data, it turns out that they do not even
know what the resources themselves are.>* Notably, not a single respondent
to the survey mentioned administrative data, nor did any indicate using
the city of Boston’s Open Data portal. Those that referred to social media
and internet data did so only in the broadest strokes and with no sense
of how they might be informative. Second, there seems to be an initial hint
that the same institutional hurdles we saw at the municipal level in
Chapter 7 may be lurking in community organizations. Many organ-
izations currently see data and analysis as an unwanted or indifferent
requirement of pursuing funding. At the moment, most are still scram-
bling to gain the capacity to comply with these requirements, but those
few that are already there are starting to see resistance to the invest-
ments and reorientation necessary for the proactive use of data.

Research Centers and Community Organizations:
Complementary Infomediaries

This chapter began with the question of how to place modern digital data
in the hands of the broader public. Per some of the early arguments for
Open Data, this would empower everyday people to leverage these new
resources in ways that address local needs and interests. Though logical
enough, it appears that this direct approach, in which the general public
accesses data and takes action on its own accord, may not be realistic. The
initial problem is that the vast majority of people are not data scientists
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of any sort and therefore are unequipped to grapple with the complexity
of modern digital data resources. This would call for raising data literacy
across society, a daunting but not entirely impossible task. However, there
is a second, possibly more trenchant issue: very few members of the general
public actually want to play with data. This situation may change as data
become increasingly visible in society and efforts to introduce data literacy
during primary and secondary education take hold, but right now few
people are motivated to use public data resources.

Instead, the promise that open data holds for public value rests with info-
mediaries. Though the term is often used as a general umbrella for institu-
tions that translate data into products that hold public value, I propose a
specific solution that requires two types of infomediaries operating in se-
quence: research-oriented institutions that translate raw data into more
accessible forms, and organizations that can identify uses of these resources
that reveal and attend to the needs and interests of local communities.
This model is distinct from earlier theorizing on infomediaries. First, it out-
lines a complementarity between two types of infomediaries and argues
that coordination between them is necessary to fully unlock the poten-
tial of modern digital data. Second, it moves beyond an almost singular
emphasis on infomediaries that repackage and publish information for
public use. Being that this on its own is not sufficient for empowering the
general public, it is also necessary to acknowledge as infomediaries those
organizations that work with communities to identify and implement
ways to pursue public value through the use of data.

Data to Public Value: A Two-Layer Pipeline

Converting modern digital data directly into public value requires two
steps: specifying the needs and interests of the public and identifying,
accessing, and analyzing the data that will attend to those needs and
interests. The institutions best positioned to do the first are nonprofit
community-based organizations, but, as others have shown before and the
survey here only served to reinforce, they are unequipped to complete the
second part. The average community organization typically has a very
small staff, almost none of whom are dedicated to data analysis. When it
does utilize data, it tends to be in a formulaic way intended to attract or
satisfy funders. Furthermore, our survey suggests that such organizations
have very little understanding of the rapidly growing set of data resources
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that are available and that they still rely almost entirely on a mixture of
internal data and census indicators. Few respondents were able to define
“big data” and its value, and none referenced the city of Boston’s admin-
istrative data as being useful. There is also the concern that, without the
complete set of skills necessary, they could end up generating conclu-
sions that are not entirely robust and instead conveniently resonate with
their goals or impressions.

Even if the limitations in skills were surmounted, there may be ad-
ditional roadblocks on the horizon for the use of data within commu-
nity organizations. Just as we saw with municipalities in Chapter 7, the
transition to greater use of technology within an institution is not an
automatic process. Bureaucracies will vary in their receptivity, with some
welcoming the opportunity and others being more intransigent, creating
barriers to implementation. This can be reinforced by a negative perception
of data-based work as a burden imposed by funders. Most community
organizations are motivated by the potential to serve their constituency
and to effect social change. They may then see the increased demands of
data analysis and reporting as siphoning off time and resources from the
organization’s “true” mission. Others may simply be resistant to a move
toward unfamiliar processes or standards for planning and evaluating
programming. In any case, the challenge to incorporating data more
strongly into the daily work of community organizations is not a uni-
dimensional problem.

The context here is analogous to that of the Promise Neighborhoods
story that began this chapter. Community organizations are aware of
a societal push toward data and of the dangers of being left on the wrong
side of the emerging institutional digital divide, but the most efficient
solution is not to bring data science skills in-house. Instead, they will need
to rely on research centers and consortia that can make such data more
accessible to them and their level of data literacy. The overall process of
empowering communities through data depends heavily on each of these
two types of infomediaries: without the research center, the community
organization would be ill prepared to leverage modern digital data, and
without the community organization, the research center would lack the
knowledge necessary to identify and address local concerns.

As is often the case, this two-stage model for infomediaries is far from
the clean and tidy solution it might appear to be. It is particularly
complicated by the fact that research centers have to provide two different
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forms of expertise that often sit in different corners of academia. The first
is to release data in forms that are interpretable and that can be
incorporated into the community organization’s work, which is the
purview of data scientists, who typically have very little experience talking
to community groups. The second is to explore with the organization how
such resources might be of value, to educate them in the tools that might
be brought to bear on those goals, and to jointly execute the resultant
research project. This latter approach is essentially the stated mission of
community-based participatory research (CBPR), which is more often
based in public health and social scientific disciplines. More pertinent to
the point here, CBPR, because of its focus on the interests and needs of
localized communities, predominantly works with smaller, more targeted
data sets; in many cases, the work is qualitative rather than quantitative.

There are many research centers skilled in data science or in community
engagement, but very few are skilled in both. Nevertheless, this combina-
tion is necessary if academia is going to partner effectively with commu-
nity organizations in the localized use of modern digital data. As I have
argued repeatedly, ecometrics can be seen as new-age indicators that dis-
till the complex content of modern digital data into accessible infor-
mation that can be as important as census variables. That said, we saw
through the survey that even these rather simple data forms—which
amount to a series of interpretable variables for a few dozen recognizable
“neighborhoods”—are more than most community organizations can
handle on their own. They need thought partners who can help them
think through the possible value of these data and offer analytic support.
To put a finer point on it, they deserve this. Throughout this book, I have
discussed partnerships between researchers and policymakers where the
former offer data science skills so that the two can learn novel things
about the city together. There is no reason why community organizations
should not expect the same level of partnership.

I can foresee two ways that projects might bridge the divide between
data science and community engagement on the academic side in order
to empower community organizations to use modern digital data
effectively. The first and simplest is the combination of public data and
training. This is what BARI has done with the Boston Data Portal. This
past year, we have expanded the program to have a graduate student as
an on-call data consultantavailable to community organizations. Another
success in this vein comes from Michael Gurstein, who recounts a case
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study in which the people of Zanesville, Ohio, used data skills learned in
training by the UCLA Center for Health Policy Research to demonstrate
the public health risks of a proposed truck stop.>® The evidence they
presented was sufficiently compelling to halt the construction. In this
approach, academia aims to provide the community organizations with
as many skills as possible, thereby empowering them to pursue projects
on their own.

A second model is more comprehensive and might be thought of as
“big data-driven CBPR.” Alex Taylor and his colleagues, for example, con-
ducted a year-long, in-depth data project on a single road in Cambridge,
United Kingdom, with an approach they called “data-in-place.”*® Through
conversations with the community, they identified traffic as a major
issue of interest, proceeded to harvest and access sensor data describing
traffic volume and air quality, collected new data on the attitudes of
residents regarding local traffic, and discussed the results with the com-
munity. Returning to Boston, Sandeep Jani, a graduate student under
Michael Johnson at the University of Massachusetts Boston (whose work on
community-based organizations was summarized earlier in this chapter),
collaborated with groups of local businesses that had received “Main
Streets grants” to revitalize the commercial areas of residential Boston
neighborhoods.?” Recipients of these grants must report program out-
comes, including indicators of economic vitality, a requirement they
largely resent. In an effort to reset this negative relationship, Jani has
worked with them to identify the kinds of things they would actually want
to know and how they might access them through data. What is notable
about Johnson and Jani’s work is that they offered BARI’s ecometrics as a
new resource but also found it necessary to consider customized indicators
that did not yet exist. These sorts of projects are still few and far between
but highlight the value that community organizations can derive from
modern digital data when they are invited to the table as equals.

For either of the two models I have described to be realized more
consistently, especially the second, there will need to be institutional
changes within academia. There are limited incentives for data scientists
to participate in highly localized studies, and most proponents of CBPR
have limited training in cutting-edge quantitative techniques. These
divisions will have to be ameliorated. I will close by noting, however, that
anew institution is being piloted that will likely become important in this
space. As luck would have it, it also hails from Boston, supported by the
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Boston Civic Media Consortium, a group based at Emerson College that
I have mentioned previously. They are establishing a community-based
institutional review board (IRB). Just as the IRB at a university evaluates
the merits and potential risks of a given research study, this body would
examine the public value that a research project might provide to the
community being studied. It also is intended to act as an arbitrator
between the community and the researcher, enabling them to construct
a project that is viewed as mutually beneficial. Whereas the previous
examples describe the process and goals associated with individual proj-
ects, the community IRB is distinctive in that it offers a new institution
for negotiating these agreements.

Conclusion: A More Inclusive Civic Data Ecosystem

The earliest proposed solution to the digital divide was for everyone to
have access to modern digital resources. Each individual and institution
would then make use of them according to their needs and interests. As
we have seen, this vision is not only implausible but also only serves to
reveal disparities in the skills people have and the choices they make when
they do have access. In Chapters 7 and 8, we have seen how the two digital
divides of urban informatics clearly embody these lessons. Even when a
program like Commonwealth Connect makes a technological policy
innovation universally accessible, internal obstacles posed by local bu-
reaucracies can lead to failures in implementation. When it comes to the
public and the community organizations that represent it, the level and
penetration of data literacy are sufficiently low to suggest that universal
utilization is an unreasonable expectation at this time. In each case, the
role of institutions is critical: in the former, the realities of institutional
change within government agencies are front and center; in the latter, we
must consider how multiple institutions with distinct areas of expertise
can combine to create public value.

The emphasis on institutional roles brings us back to one of the themes
of urban informatics from Chapter 1: the civic data ecosystem, or the
network of data sharing and collaboration. If we evaluate a given region’s
civic data ecosystem on its successes in furthering the understanding of
the city and in improving the programs and services that manage that city,
then community organizations, which provide many of those programs
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and services, need to be as active and influential as city agencies. This goal
depends on a well-crafted taxonomy of institutions, each with their own
role in generating public value from data. In such a context, community
organizations would not need to hire data scientists but would more
simply need to be able to capitalize on the resources and potential partners
within this institutional landscape. My proposal of a two-layer infome-
diary pipeline that combines the skills of research centers and community
organizations is far from comprehensive, but it is a start. The exact form
of these institutions will undoubtedly evolve in the coming years. As ef-
fective models emerge, they will in turn create a more robust civic data
ecosystem that might eventually realize the vision of a city-university-
community model of urban informatics.
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Conclusion: The Future
of the Urban Commons

IN MARCH 2017, just as I was completing the first full draft of this book,
BARI hosted a conference titled “Data-Driven Research, Policy, & Practice:
Lessons from Boston, for Boston.” This conference, like others hosted by
BARI and similar centers around the world, convened members of the
local civic data ecosystem, spanning the academic, public, private, and
nonprofit sectors. The event was distinctive, however, in that we structured
it like a society meeting: rather than impose our own vision for urban
informatics, we invited members of the community to submit proposals
for talks, thereby crowdsourcing the full span of urban data science and
policy work occurring in greater Boston. We received 65 proposals, giving
rise to a docket of 13 panels, five participatory workshops, and two key-
note panels, featuring speakers from more than a dozen universities,
public agencies, and nonprofit organizations.

Thanks in part to the decision to invite proposals for talks, the content
of the conference was diverse. Some panels were the usual suspects of
urban science and policy, such as “Public Safety & Crime,” “Neighborhood
Development,” and “Strengthening Education through Data.” Other
sessions reflected recent trends; these included “Driving in Boston,”
“Human Services and Big Data,” and “Government and Accountability.”
Still others were specific to the field of urban informatics itself; including
“Open Data and Data Sharing,” “Models for Cross-Sector Collaboration,”
and the keynote panel on “Data & Society: Boston in the National
Context.” Overall, the event highlighted not only the potential of data and
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technology to help us better understand and serve the city but also a wide
range of ways in which such work was already occurring in Boston.
Whereas five years ago BARI was casting about for a proof of concept, here
were dozens of examples of the advances that could be made at the
intersection of research, policy, and digital technology.

Throughout the conference, there was an underlying tension sur-
rounding “smart cities,” at least in terms of the vision presented by private
technology corporations and popularized in the media. It led me to
wonder what it means for “a city to be smart.” A smart person is someone
who can harvest and synthesize information from various sources and
generate new ideas and insights from these efforts. In turn, he or she can
respond to challenges and opportunities by creatively and dynamically
leveraging that information and the deeper understanding of the world
that follows from it. In these regards, a city does not necessarily need sensor
systems installed throughout the city to be smart, nor does it need pre-
dictive algorithms whose operations are largely hidden from the user.
Instead, smartness was readily apparent in the more modest efforts fea-
tured by the conference’s panels: linking data across agencies to gain a
comprehensive view of the scourge of opioid addiction in Massachusetts;
analyzing field interrogation and observational data to determine whether
there are racial disparities in Boston’s policing; and using multiple data
sources to describe the process of gentrification, enabling local planners
to respond to its various components. Each of these examples of “being
smart” required attention to local context and collaboration across in-
stitutions and sectors, elements that have been lacking from the popular
narrative around smart cities. In addition, they illustrate how much can
be accomplished with relatively little cost, making it eminently accessible
to cities of all sizes.

This book has chronicled an extended example of a city being smart.
Boston’s 311 program is a technological policy innovation that has
reconfigured how city services handle one of the oldest societal challenges:
the maintenance of the commons. It has also generated a data resource
that provides a novel window into the care of public spaces and infra-
structure. The result has been a deeper understanding of when and why
people engage in custodianship but also more general insights on the be-
havioral dynamics of the commons and how communities realize col-
lective efficacy. At this intersection of policy innovation and research,
we found an opportunity to examine the operation of coproduction

- printed on 2/14/2023 4:14 AMvia . Al use subject to https://ww.ebsco.coniterns-of-use



EBSCOhost -

252 | Conclusion

programs and to evaluate the goals of civic tech. Going further, these
studies acted as a vehicle for broader lessons about the practice of urban
informatics, including the opportunities and challenges presented by
naturally occurring data, the institutional structures underpinning the
field, and even some of the issues that these institutions have yet to solve.

In closing, I will use this final chapter to conjecture about the future
of the urban commons, following the same three levels described in
the Introduction. The first level is the physical commons, which will con-
tinue to evolve as urban informatics marches forward. Some changes in
service delivery and management will be incremental, but other innovations,
such as sensors and automated vehicles, promise to reshape urban space.
The discoveries and methodologies from this book will be valuable tools
for guiding this work. The second level is the more abstract commons of
the civic data ecosystem and the data-driven research, policy, and practice
that it can generate. While it is one thing to describe a smart person, it
is entirely another to determine what makes a city collectively smart. Here
I discuss how we build the institutions that facilitate communication and
collaboration across sectors that can support this goal. The third level is
how these two commons reflect the future of urban informatics, its im-
plementation, and the institutions that will advance it. It is through them
that the field will continue to develop, and I will conclude with thoughts
about the shape it will take in the coming years.

The Future of Public Spaces and Infrastructure

The 311 database provided a unique opportunity to explore how urbanites
care for public spaces. It was so distinctive that it generated multiple
contributions via a single line of inquiry. At the outset, we saw that ter-
ritoriality was the primary motivation for custodianship, providing a
framework for understanding when, where, and why people contribute to
the maintenance of the commons (see Chapter 3). Emerging from differ-
ences in territoriality was a division of labor between typical custodians,
who attended particularly to localized, residential spaces; exemplars, who
extended their custodianship to “shared” spaces, such as main streets;
and city employees, who reported issues more often in institutional and
industrial spaces. Each of these three groups contributed in a distinctive
way that was necessary for comprehensive maintenance of the com-
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mons (see Chapter 4). Furthermore, given the program’s clear collabora-
tion between government and the public, we were able to reconceptu-
alize the public as not just a “citizen” with civic and political motivations
but also a multifaceted partner who might contribute to coproduction
programs in numerous ways (see Chapter 5). We were then able to eval-
uate how civic tech can best capitalize on these behavioral dynamics
through a series of experiments (see Chapter 6).

As the structure and management of urban spaces continue to evolve
with the rapid pace of technology, the discoveries from this book have
inherent applications. I see this as taking two forms. First is the direct
relevance to 311 systems and other programs that seek to leverage custo-
dianship in pursuit of the public weal. We might also extend the lessons
herein to the more general efforts to reconfigure the urban commons
for a new age, including the introduction of sensor systems, autono-
mous vehicles, and public kiosks. Let us take each of these in turn.

Custodianship

As T described in Chapter 1, the first 311 systems had the mundane goal
of triaging nonemergency issues away from overburdened 911 hotlines.
It only gradually became apparent that they also created a natural channel
for people’s custodianship, empowering them to participate more actively
and directly in the upkeep of their communities. Though this success has
made 311 the policy innovation du jour that has been implemented in
hundreds of municipalities across the United States, administrators are
still working to determine how it best engages constituents, in turn
making the maintenance of the urban commons even more efficient. The
findings here are directly applicable to the continued development of these
best practices.

Chapter 6 has already explored some of the practical implications of
custodianship’s basis in territoriality. Advertisements for the system are
most effective if they reference the local neighborhood. We also saw the
limitations that these motivations can create. Efforts to construct a
“bridge to citizenship” might encourage individuals to report more often
buct still within a relatively narrow geographic range. I have not, however,
fully explored the sorts of interventions that might be informed by a
division of labor. For example, a government may describe the strength
of custodianship across neighborhoods in terms of two dimensions—
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typical custodians and exemplars—and tailor its services accordingly. If
a neighborhood is low in exemplars but not in typical custodians, issues
in nonresidential spaces might be more likely to go unreported. A city
could then develop a marketing campaign that appeals particularly to
exemplars or to the care of these “shared” spaces. They could also deploy
public works employees more heavily in such spaces to compensate for the
community’s weaknesses. I also alluded in Chapter 7 to the ways that
municipalities might use the division of labor to assess whether their
physical organization makes them more or less likely to benefit from a 311
system. The overarching point here is that the public experiments in this
book are only a first step and that there is much more that can be accom-
plished in these regards.

Moving beyond 311, we might apply our fuller understanding of custo-
dianship to other recent innovations in the maintenance of the urban
commons. For example, many cities and towns across the country have
encouraged local residents and organizations to sponsor or take respon-
sibility for some piece of public infrastructure—from a stretch of highway
to the flowers in a public planter. Building on the same logic, the city of
Boston and Code for America developed an internet platform where resi-
dents can adopt a fire hydrant, thereby committing to shoveling it out
during a snowstorm. A similar program has subsequently been imple-
mented by other cities that see lots of snow during the winter, such as
Rochester, New York. Similar to 311, the smartphone app Waze invites
people to report road-quality issues and traffic jams; in this case, instead
of notifying the government, they are proactively sharing these alerts with
other drivers who might benefit from them. Other projects have been less
explicitly about public spaces but have a similar spirit in their attention
to localized social contexts. Nextdoor supports private social networks
associated with a given neighborhood. Some neighborhood associations
have mimicked this by constructing their own Facebook pages. Neighbor.
ly is a clearinghouse for local improvement bonds, thereby encouraging
and facilitating financial investments in local communities.

Many of these innovations are likely to capitalize on the same territorial
motivations that underpin 311, and their own operations will reflect this.
They also almost certainly rely on a division of labor, and the managers of
each might consider the typology of actors—some very active, others more
episodic in their contributions—that support collective efficacy in the pro-
gram’s main goals. At the same time, Chapter 5’s lessons about the public
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as a multifaceted partner will be essential. Individuals can now con-
tribute to the maintenance and development of their communities through
many different programs, and each may call on its own combination of
motivations. It would thus be important to conduct case-by-case studies
across them to better elucidate how each best engages its users. The true
value, however, lies in the combination of these studies, which will offer
a panoramic view of the various motivations that govern people’s contri-
butions to their local communities. This will not only support refine-
ments to existing apps and programs but will also highlight new areas of
opportunity.

Reconfiguring the Urban Commons

There has been a trend in recent years toward ambitious, or even radical,
reconfigurations of urban spaces to better support particular types of ac-
tivities. We might divide these innovations into three groups. First, there
has been an interest in reorganizing streets, sidewalks, and adjacent spaces
to better integrate walking and biking with automobile usage. Second, as
certain manifestations of telecommunication become obsolete, such as the
public pay phone or the firebox, some are imagining what the modern ver-
sion of these public amenities might be. Third, one of the most prominent
stories of “smart cities” has been the instrumentation of public spaces and
infrastructure—that is, the installation of sensors that track local condi-
tions on various dimensions, including pollution, weather, and volume of
pedestrian and vehicular traffic. These three areas of activity vary in how
clearly they are a reflection of “urban informatics”; some are ultratechno-
logical, some are data driven, and some are both, but a handful are simply
thoughtful ways to reconceptualize the urban commons.

Transportation and the Use of Urban Roadways

In 1997, the Swedish parliament introduced Vision Zero, a policy
initiative with a goal of eliminating fatalities to bikers and pedestrians
on city streets. The philosophy behind it was that user errors and accidents
happen, so roads need to be constructed in ways that minimize the pos-
sibility that automobiles will collide with other forms of transportation. In
parallel, concerns about climate change have led many cities to encourage
a mix of transportation modes that lowers the volume of pollutants
emitted. These two trends have supported a series of innovations that
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prioritize walking and biking on city streets, including separated bike
lanes, the closing of certain districts to vehicle traffic (e.g., Times Square
in New York City), or the rapid proliferation of bike-sharing systems.

Technology and data have not been the primary drivers of these in-
novations to urban roadways, but they have proved useful for implemen-
tation and evaluation. New York City, for example, has used data to
determine the effects of their various initiatives on collisions between
cars and bicycles.! There have also been numerous data-based reports
on bike-sharing systems and their impacts. Interestingly, the most common
use is for commuting, though in some cities this means that they act more
as an adjunct to public transportation than as a replacement for automo-
biles.? In some cases, cutting-edge technology has proved useful in gener-
ating new and useful data. In 2016, Boston’s Safest Driver competition
encouraged volunteers to download an app that tracked their driving pat-
terns, including average speed, sharp braking, and phone use while
behind the wheel. Whereas similar apps had been used by insurance com-
panies to evaluate safe driving in the past, the goal here was to better
understand how driving patterns vary across the city.

Alongside projects centered on safer mixed-use roads, companies such
as Google and Uber are promising the future of automobile transportation
in the form of autonomous vehicles and are piloting the technology in
multiple cities. There have been numerous arguments that this will be
even safer because the cars will be able to communicate with each other
and operate on complementary algorithms—put in simple terms, imagine
a world in which no vehicle ever makes an unexpected move and can
directly communicate its intentions to the cars around it with complete
fidelity. While the focus has been on the technological advances that have
made such dreams a reality, there remains an underappreciated question
as to how they will transform daily life. For instance, a fleet of public or
shared vehicles (a la Zipcar) may obviate the need for personal vehicles in
cities, picking up and dropping off passengers on demand. Such a
development would radically alter the urban commons in a way that no
other technology can match, raising a variety of questions for urban
planning: How do we construct streets to accommodate both the
autonomous nature of vehicles and the human-directed movement of
bikes and pedestrians? Will the most effective arrangements be the same
as those we have constructed to manage the interaction between human-
driven cars and other modes of transportation? Drop-offs and pickups

printed on 2/14/2023 4:14 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCOhost -

The Future of the Urban Commons | 257

are quite different from the typical park-and-exit process. Do we need to
redesign sidewalks and building fronts to better manage this dynamic?
Relatedly, the city will need far fewer parking spaces, and they will likely
be concentrated rather than distributed along the sides of all streets. What
do we do with this reclaimed space? Do we install new amenities, make
larger bike lanes, put in strips of green space, or something completely dif-
ferent? Such changes will not occur overnight or without conscious effort.
Again, data can help us evaluate candidate innovations, allowing us to
arrive at optimal solutions iteratively and efficiently.

Kiosks, Sensor Systems, and “Smart” Infrastructure

The two other areas of innovation in public spaces—the replacement
of obsolete telecommunications infrastructure and the introduction of
sensor systems—are emblematic of smart cities. One of the strong attrac-
tions of these projects, but also their most prominent weakness, is that
they often appear to assume the answer is technology, regardless of the
question. In the case of replacing outdated public telecommunications
infrastructure, the consensus appears to be kiosks—that is, public tab-
lets that provide wireless internet, access to government services, and
related amenities—though there is some debate as to the value they offer.
Sensors are even more exaggerated in their combination of cutting-edge
technology and underspecified contribution. While technology compa-
nies have argued that detailed knowledge of conditions across the city
will be able to lower the city services budget in various ways, it is not en-
tirely apparent which specific applications will produce those dividends.

Given the open questions surrounding kiosks and sensor systems, it is
ironic that they often overshadow the extensive impact that urban infor-
matics is already having through more modest data analyses and techno-
logical innovations. It is not just that this latter set of projects is creating
value that deserves attention but also that they are generating lessons
about the effective use of modern digital data and civic technology. These
lessons, in many cases, provide a road map for turning smart cities in-
novations into effective tools for helping cities be smart. Starting with
the lessons from this book, let us take a closer look at the problem of mea-
surement. Sensor data are deceptively hard to interpret. While they track
specific conditions at a place, we have little understanding of the real-
world events that are creating these conditions. For example, students in
one of my classes used data from a sensor project in Boston called the
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Local Sense Lab as the basis for their class projects in fall 2016. Separate
projects assumed that the noise sensor was a proxy for vehicular traffic, pe-
destrian traffic, public performances in the area, and subway cars pulling
in and out of the nearby station. The problem is that if a single measure
is a proxy for multiple phenomena, it is useless for differentiating between
them.

The problem of interpreting sensor data will require their triangulation
with other data sources. Administrative data might help us to specify
exactly when the trains came and went using transit data, or the days and
times when there was a public performance nearby from permit and
licensing data. We could use social media check-ins to estimate actual
pedestrian activity. We might even conduct in-person audits, as in
Chapter 2’s streetlight and sidewalk assessments, to relate signatures of
one or more sensors to objective observations. In some cases, we may
discover that they are picking up information we never anticipated. In the
case of the Local Sense Lab, one of my students actually visited one of the
noise sensors in question, only to discover that it had been installed right
next to the output vent for a local building’s HVAC system. Thus, at least
some of the temporal “signal” detected by the sensor was merely the
building’s patterns of heating and cooling. All told, sensors in isolation
can tell us relatively basic things about the chemical and ambient
composition of the environment but are also vulnerable to microspatial
idiosyncrasies. When combined with other data sources, however, they
have the potential to be effective proxies for a host of characteristics and
events of interest.

The problem of measurement is largely a technical one, meaning it is
tractable with some hard work and ingenuity. The potentially greater
challenge facing these tools is a philosophical one. What is the definition
of “value”? What can a sensor system provide people that they want and
need? This is a problem of both definition and social process. If we want
to make a comparison, the policy mandates of Vision Zero have embedded
in them a clear set of objectives (i.e., no pedestrian or biker fatalities) that
acted as the basis of evaluation. The same is true for the Promise
Neighborhoods grant program’s emphasis on learning environment and
student outcomes. But such objectives have not been defined for sensor
systems. In some sense, this arises from one of their greatest advantages.
They are the epitome of what Tim O’Reilly refers to as a “platform,”
meaning they can support the vast proliferation of new innovations.® That
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said, they are then by definition unable to preordain the value that these
subsequent uses pursue—or what one might call “value-free.”

I would advocate for an inclusive approach to defining the public value
that might be gained from sensors and kiosks. More than justa negotiation
between technology companies and city hall, these conversations need to
incorporate the voices of community organizations and their members.
This involves more time and cost but is far more likely to achieve the stated
goal of developing products that serve the needs and interests of the
public. What do people want sensor systems to be able to do? How would
they like to interact with the data and have it communicated to them? Are
there places they want to be heavily instrumented and others where they
would see this as an invasion of privacy? In the case of kiosks, they reflect
the natural evolution of the public pay phone, but what form should they
take? There are debates about size, with some claiming the Google
Sidewalk Labs’ LinkNYC “Times-Square-ifies” neighborhoods with its
large advertisements. Others might wonder whether, with the increasing
ownership of smartphones, we really need to replace pay phones with a
new public telecommunications device or instead should reclaim that
sidewalk space for pedestrian traffic. Is the kiosk itself worth the
investment of capital? Cities should ask these questions of their residents,
as their answers will provide guidance for using what are otherwise value-
free technologies.

Finally, we need to reconsider whether technology is necessarily the
answer to every question. There may be cases where a low-tech solution is
as good as, or even better than, the high-tech one. A colleague of mine
from the city of Boston illustrated this nicely at a conference of the
MetroLab Network a few years ago during a discussion on sensors. He said
(and I paraphrase), “These sensors are nice, but I already have this sensor
[holds up his iPhone]|, and it travels around in the pocket of nearly every
Bostonian. In a lot of cases this tells me everything I need to know.” He
went on to tell the story of Street Bump, an app that uses smartphone
accelerometers to identify and report potholes while people are driving.
When they tested the app in city-owned vehicles, they found that it could
identify inconsistencies in pavement, but when they compared the data
with 311 records, the app told them nearly nothing that residents had not
already reported. In this case, the high-tech solution might make for a
compelling story, but it was no more effective than empowering the
residents of the city through 311. This is probably true in a lot of cases, as
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humans are technically sensors for everything, not just for pollutants,
noise, or bumps in the road. There are, of course, times when a sensor
might be valuable. We have seen in this book streetlight outages that
languished as pedestrians failed to report them. Research on ShotSpotter,
which detects gunshots, has also found that many shootings, especially
those occurring at night, would go unreported without the system.*
Residents may recognize dirty air or water but have no ability to iden-
tify particular pollutants. City services, then, will need to identify how
humans and sensors complement each other in tracking the conditions
of the city.

Tending the Civic Data Ecosystem

How does a city become smart? Unlike a person, a city is not a single entity.
It is instead an assemblage of public agencies, universities, corporations,
and community organizations, each with their own distinct operations
and incentives. With that in mind, we might still borrow from cognitive
psychology the concept of executive functioning, which is the ability of an
individual to coordinate multiple processes in the pursuit of stated goals
and outcomes. For a city, the same capacity rests in the organization of
the civic data ecosystem. This is not to say there needs to be a central
“executive” directing all research and policy efforts but rather that for a
city to be smart there must be institutions in place that enable commu-
nication, knowledge sharing, collaboration, and even a conscious sense
of community among those using data and technology to better under-
stand and serve the city.

In order to describe the roles of different institutions in supporting
urban informatics, we first need to define the field and how we think it
will operate moving forward, somethingI first addressed in Chapter 1. At
the conference in 2017, we noted something interesting about attendance.
A nontrivial number of people joined for only one or two sessions,
primarily focusing on those that were strongly associated with their own
work. Criminologists and members of the Boston Police Department
attended the session on “Public Safety & Crime,” community advocates at-
tended the session on “Neighborhood Planning,” and so on. From this
perspective, the constituency of BARI looked less like the members of a
unitary field and more like a pastiche of disciplines, all of which had been
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energized by the opportunity to ask questions about cities using data of
unprecedented scope and detail. The same looseness is visible in the
national and international landscape of the field. It does not yet have a
canon of foundational theoretical precepts. Nor does it have stand-alone
departments, instead operating largely through cross-disciplinary centers
that act as conveners. It does not even have its own journal. It is early yet,
so it is probably unfair to treat these weaknesses as symptoms of anything
more than a nascent field, but there may be a lesson in them nonetheless.

If the institutions that support urban informatics are to be successful,
they will need to focus on those themes that are sufficiently unifying to
create a field with collective interest. I can think of two. The first is the
original basis of the field: modern digital data and technology. In order
to capitalize on these new resources, the field has constructed a toolbox
of analytic techniques that are applicable across disciplines. On its own,
however, this theme would cast urban informatics not so much as its own
field but rather as a methodological adjunct for the existing disciplines
of sociology, criminology, public health, planning and design, policy,
engineering, and computer science. The second unifying theme that I see
is a panoramic view of the city itself. It is both natural and convenient to
divide society into its components, to study and manage education, public
health, crime, transportation, and the other domains independently. But
all of these domains intersect. High school students take public transit.
Crime in a neighborhood can create stress that leads to mental health
issues. Gentrification alters the local context, and thereby the environment
experienced by residents, for good and for bad. It is this holistic approach
to the city that I believe excites the more ardent practitioners of urban
informatics, those individuals who attended our conference from
beginning to end, who wanted to understand urban communities in their
entirety. If the city is a stage on which all aspects of behavior and society
might be observed, then the aspiration of the field, if it is to realize a
separate intellectual identity, is to watch the entire performance, not just
one set of characters or passage of dialogue.

These two themes—one a methodological toolbox, the other a concep-
tual vision—create the mandate for the institutions that will support
urban informatics moving forward. In the remainder of this section, I
describe how each of the sectors—academia, public, private,and nonprofit—
contribute to the civic data ecosystem, thereby creating a division of
labor in the urban (data) commons. I conclude by discussing the forms
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that institutions with the goal of facilitating coordination and collabo-
ration might take.

Academia

I start with academia in part because I am an academic and it is easiest
to start with oneself. I also start here because, in the end, academics are
responsible for many of the cutting-edge breakthroughs that will fuel the
field. The opportunity for urban scientists is great, as I have discussed at
length. As the world has become increasingly digital, instrumentation and
data have followed suit, greatly expanding the breadth and detail of
available knowledge. This forces us to develop novel methodologies
necessary for analyzing the data, which then instigate new theories that
have the potential to transform our basic understanding of cities. These
are tangible contributions that will diffuse into the other sectors. The
methodologies will eventually become widely available. The theories offer
a conceptual foundation for new ideas and innovations. In this way, the
work of academia can directly translate into practical advances for the city
writ large. This is especially true if researchers choose to partner with
policymakers to explore mutually beneficial extensions and applications
of their work.

As important as academia’s efforts to advance knowledge are its
educational programs. The students in these programs are the ones who
will carry the new methodologies and theories of urban informatics into
the mainstream. Master’s programs in urban informatics and related
topics have proliferated in recent years, and classical programs in planning
or urban studies have incorporated data courses into their curriculum.
The students graduating from these programs are the next generation of
policymakers, practitioners, and community organizers, and they will
be equipped with the new skills and ideas generated by the field. Even
those who do not aspire to be data scientists per se can still bring to their
future jobs an understanding of what these tools are and how they could
be useful.

As I mentioned at the opening of this section, there are currently no
departments of urban informatics. The discipline instead lives in centers.
Because there is no need for urban informatics to subsume the panoply
of existing disciplines that it touches, this strikes me as the right model
at this time. If provided with sufficient funding from both internal and
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external sources, centers have the flexibility and independence to operate
as conveners, working across the silos created by disciplines, institutions,
and even sectors. Through well-designed programming, a center can
stimulate the needed conversations, foster cutting-edge work, and nudge
research in new and experimental directions. It can also be a main conduit
for communications between the research community and the other
sectors, thereby connecting potential collaborators. The one tricky part
here is making sure that the centers, which typically are research driven,
are sufficiently aligned with the relevant educational programs, which for
administrative reasons are typically run by departments.

Public Sector

One might argue that the emergence of urban informatics has had its
greatest impact on the public sector. Academia and private corporations
have been very much involved, but they were already convinced of the
potential of digital data and technology. This same embrace of the future
has only recently become popular in city halls around the country, and
the transition has been rather rapid. Since New York City introduced
the first team dedicated to in-house data-driven projects, other cities
have adopted the same model. Similarly, a number of cities have repli-
cated the role of Boston’s Mayor’s Office of New Urban Mechanics as an
“R&D team for the city.” We are now beginning to see a second stage in the
development of these sorts of teams. As they have provided early evidence
of their value, the ensuing demand within city hall is outstripping their
capacity. Consequently, a metastasis is on the horizon, with individual
agencies and departments implementing their own internal analytics
teams. This is already starting to happen in New York City and Boston.
The success and growth of in-house analytic and innovation teams
means that cities will conduct more and more of their own analyses and
studies. Though it might seem counterintuitive, I think this actually
strengthens the future of city-university partnerships. Admittedly, one of
the weaknesses of academics is that we are incentivized to do a project
only if it contributes to the scholarly literature. If a possible project has
applied value to a public agency but lacks a fundamental advance, it is of
limited interest to a scientist. This has not been too great a deterrent thus
far because the novelty of the data and technology have generated both
public value and intellectual contributions. As these initial advances in
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methodology and knowledge become established, however, their replica-
tions and applications will be increasingly derivative, having less impact
on scholarship. This does not need to be a dead end for city-university
partnerships, though, as two simultaneous shifts are occurring. First,
data analytics teams have sufficient talent to enable cities to pursue these
applied studies. Second, the initial advances have opened up a new set of
cutting-edge questions to which research-policy collaborations can turn
their attention. This ability to focus on the new frontier will maintain
the field’s forward movement while also keeping academics heavily en-
gaged. One of my colleagues describes research-policy collaborations as
a beneficial cycle of discovery and application. This is the same dynamic
but at an institutional level: discovery across the first stratum of data
and urban science has laid the groundwork for new teams within city
hall that are trained in those advances, to be followed by another round
of scientific advancement, in which the city teams will be trained, and
so on.

Public agencies also face new challenges in data infrastructure. As
urban informatics moves into more complex problems and more ambi-
tious efforts to forecast events and conditions, there is a need for inte-
gration across many different data streams—the records of multiple
agencies, the readings of sensors, and the information shared by private
corporations might all be utilized in any given project. It is up to public
agencies to identify the integrations that would be necessary to inform
daily operations and long-term planning. Without this, the elements of
the pulse of the city will sit fragmented and limited in their potential, not
unlike a hospital where readings of heart rate, blood pressure, body
temperature, and x-rays are kept separate and never examined in concert.
This enhanced data infrastructure would be a boon for the public sector
but also for the broader civic data ecosystem and its productivity. Though
the leadership of public agencies is likely to be critical to this process, they
will certainly need help. First, academics and private corporations can
contribute to the development of the technical infrastructure for inte-
grating disparate data streams. Second, such integrations raise serious ques-
tions about the appropriate use of proprietary data provided by private
companies, as well as personally identifiable data describing individual
constituents. The appropriate models for data storage and sharing in
such cases have not yet been determined and will be an important part of
this conversation.
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Private Corporations

I have spoken little about private corporations in this book and at times
have been a bit hard on them. I do not intend this book as a critique of a
for-profit model of urban innovation. Rather, city-university partnerships
should have more connection with private corporations because there will
eventually be a need to develop business models that make the products
of urban informatics sustainable. For example, we saw in Chapter 7 how
SeeClickFix, a private vendor, was a key player in scaling BOS:311 from
Boston to other municipalities statewide. Private corporations have the
incentive to perfect and mass-produce a usable product for public con-
sumption, whereas academics do not. This makes private corporations the
third leg of a stool of research, development, and deployment, along with
academia and government.

Most critiques of the private sector are rooted in a broader concern
that technology companies often seem to be trying to go it alone. Many
large-scale smart cities implementations are perceived as having little
collaboration with academics and limited ability to be customized for the
needs of the client city. For those companies that see such openness as a
potential threat to proprietary technology, a possible solution is to think
of their product as a “platform,” as extolled by Tim O’Reilly.® He argues
that the most influential advances, such as Microsoft Windows or the
iPhone, are special because they enable a vast population of bright people
to create new tools on top of it, thereby growing its value exponentially. I
suggested earlier that this is probably how we should treat citywide sensor
systems—as the infrastructure that undergirds widespread innovation on
the city’s behalf. Corporations that embrace this route will want to work
closely with both the public sector and academia in order to ensure that
the promised value is realized.

Private Foundations

I have spent even less time speaking about private foundations in this
book, but they play an important role as well, in part as a funder but also
as an advocate. It almost goes without saying, but foundations do more
than make grants. They must decide what issues matter to them, how they
want their resources to contribute to society, how these ideals translate

into grant programs, and then which projects to support. Given their
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contribution of capital for service providers and researchers, they are as
important as anyone to shaping a city’s organizational landscape. This
makes them a crucial part of the civic data ecosystem, one that has the
opportunity to play a visionary role. They are unique in their ability to
articulate the present and future needs of a city without being beholden
to political expediencies, expectations of academic originality, or a profit
margin. By combining this intellectual independence with their ability
to make grants, they are not only positioned to call for research on certain
topics but can directly drive work in that direction.

Community Organizations

Because I spent the entirety of Chapter 8 on community organizations
and related nonprofits, I have little additional to say about them here. To
recap, they can play an essential role as infomediaries that translate data
resources into public value. This set of institutions is the furthest behind
in terms of their current facility with data, but that can certainly change
as partnerships increase, educational programs grow, and the talents
needed become more widespread. In many ways, those of us who are
skilled in data science need to package and discuss our projects in forms
and language that are accessible to this population, because they will be
able to do what we cannot: align the content and its implications directly
with the needs and interests of local communities. The integration of
community organizations more fully into the civic data ecosystem will
be largely experimental in the coming years, from training in data portals,
to conversations about the implementation of sensor systems, to specific
research projects. The necessary next steps will be to build models of
interaction that empower community organizations to both speak for the
public and bring the implications back to their constituencies.

Managing the Urban (Data) Commons: Cross-Sector Coordination

If each of the sectors—academic, public, private, and nonprofit—succeeds
in playing the roles that I have articulated, that still leaves open the
question of institutions that create the connections between them. That
is to say, someone must bring together these various talents and capacities
to form a functional civic data ecosystem, an urban commons that gen-
erates a collective “smartness” that broadly benefits the city. Numerous
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models for solving this problem of coordination have arisen. In many, a
partnership between the city’s department of innovation and technology
(or similar agency) and a single academic center forms the foundation
for all local research-policy collaboration. In places with a larger, more
complex ecosystem, one or more institutions work together to convene the
many entities that might contribute to the conversation. In Boston, BARI
and the Mayor’s Office of New Urban Mechanics have accepted this
responsibility, a job we share with a variety of other partners. Distinctively,
the Los Angeles Housing Library has assumed this role with the public
libraries. Other cities have seen the creation of independent nonprofits,
such as Chicago’s UI Labs and Envision Charlotte, that help to broker
cross-sector, data- and technology-driven collaborations. Often referred
to as “test beds,” they are more accurately described as social infrastructure
for identifying local needs, connecting partners who might attend to
them, and mediating access to the necessary resources. At this point in
time, there is no clear “best” model, though we may learn more in the
coming years. What stands out as important is that there be intentional
engagement from at least one institution in each sector, with the public
and academic sectors being the most critical, followed closely by private
corporations and community organizations.

There are three functions that these leading institutions must ful-
fill. The firstand most apparentis to convene. How this is best achieved—
through events and conferences, creating “affiliates” of various sorts, or
seed grant programs—has been explored extensively, and cities across the
country will continue to do so. Of particular interest is how to develop
an agenda in a collaborative way that imparts coherence to the work while
not stifling the independence of the many members. The second essen-
tial function is to facilitate education. As scientists advance what we
can do with data, these skills need to be transferred to the other sectors.
Various models of this are being tested, from traditional partnerships
around master’s programs and certificates to specialized fellowships for
policymakers. On the other hand, academics often could use a greater
understanding of the practical challenges that members of the other
sectors face on a day-to-day basis. The potential for multiway learning of
this sort between the sectors is broad and is ripe for innovation.

The last function for leading institutions of this sort, and one for which
I do not yet have a good answer, is governance. At the moment, urban
informatics runs on the enthusiasm of its early adopters and their zeal

printed on 2/14/2023 4:14 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCOhost -

268 | Conclusion

for collaboration. In a sense, we are both the constructors and custodians
of this particular urban commons. But it is important to recall the lessons
of Elinor Ostrom, who wrote more than one book describing the need for
norms that set the ground rules for participating in a community and for
institutions that ensure that those norms are followed.® How do we require
that people share their findings with the original data producer or with
the community as a whole? How do we confirm that a given analysis and
its implications are sound before a policymaker makes a decision based
on them? What are the expectations for reporting in a publicly accessible
way? These are the questions that sit before us now, but their number and
urgency will only increase as the field continues to grow. This book has
chronicled a series of projects on custodianship, but they are just the tip
of the iceberg—one line of inquiry inspired by one technological innovation
and one data set among many. As these opportunities proliferate, we will
need to think seriously about how we maintain this particular urban
common.
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Neighborhood Audits

Streetlight Outages and Garbage

Neighborhood audits identifying streetlight outages and assessing levels
of street garbage were conducted in 72 of Boston’s 156 census tracts
(46 percent) between June 1 and August 31, 2011, as part of an under-
graduate seminar. The sample was constructed in a multistep process,
intended to cover about half of the city, while capturing its full range of
demographic, socioeconomic, and geographic diversity.

First, tracts were attributed to one of Boston’s 16 planning districts,
contiguous regions with characteristic demographic and socioeconomic
profiles.! The population-weighted mean for tract-level median income
was calculated for each planning district. A stratified sample of three or
four tracts was then created for each planning district (depending on
the size), including one tract more than a standard deviation above the
local weighted mean for median income, one more than a standard de-
viation below the weighted mean, and either one or two within a stan-
dard deviation of the weighted mean. Because planning districts vary in
the number of tracts they contain (min =1, max =24), the sample was
completed by random selection from planning districts with a high
number of tracts. The final sample was representative of the diversity
across all Boston tracts, both in terms of its central tendency and range
(see Table A.1).

271
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TABLE A.1 Comparison of demographic characteristics between all census tracts
in Boston and those sampled in streetlight outage and garbage audits

All tracts Sampled tracts
Mean (SD) Range Mean (SD) Range
Median income $52,572 $10,250-$143,819 $55,256 $10,250-$143,819
($23,607) ($27,436)
Population density? 22.83 1.36-93.07 23.96 3.18-93.07
(16.24) (17.55)
% Homeowners .36 .00-.88 .38 .00-.88
(.19) (:21)
% White S1 .00-.99 .52 .00-.98
(:31) (:33)
% Black 21 .00-.92 22 .00-.92
(:25) (-26)
% Hispanic 17 .00-.84 15 .00-.62
(.16) (.1f)

a. Thousands per square mile.

During each audit, teams of two walked the streets of a particular tract.
Highways, service roads, and other roads rarely used by pedestrians were
omitted. The goal was to cover all other roads, though sometimes this was
not possible given time constraints on audits. One person walked each
side of the street. On each street segment (intersection to intersection or
intersection to dead end), each person recorded the level of garbage and
the presence of any streetlight outages on his or her side of the street. In
total, 4,239 street segments were assessed. Garbage was rated on a five-
point scale, with higher scores indicating larger piles of garbage and more
of them, for both the street and the sidewalk (if present). These observations
were then processed to create measures that were more informative.

REPORTING STREETLIGHT OUTAGES. We identified the date on which
each streetlight outage was reported, defined as the earliest case of an
outage reported on the street segment in question that was fixed by the
city after the date an auditor noted the outage. Note that this means a
streetlight might have been reported before the audit, as long as the city
had not completed the job until after the audit. It was possible to
distinguish whether a report was made by a constituent or a city employee.
Thus, a continuous measure of the time before reporting would not
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necessarily reflect the strength of constituent response. Instead, we created
a series of dichotomous measures for whether a streetlight had been
reported after a given amount of time (e.g., one week, one month, three
months, etc.) so that employee-reported outages could be considered not
reported until the date the employee report appeared. Thereafter they were
omitted from the data, as it is not possible to know whether a constituent
would have reported up to that point. For example, a streetlight outage
reported 16 days later by a city employee takes the value “0” for the mea-
sure of being reported within two weeks but would take no value (omitted)
for the measure one month.

GARBAGE. The date of data collection was used in conjunction with
the city’s street-sweeping schedule to fit a linear model that used the
number of days since that side of the street was swept to predict the level
of garbage. The linear model indicated that streets swept within the past
three days had lower-than-expected litter at the rate of .06 /day on our
scale. After three days had passed, there was no substantial difference in
garbage ratings. Sidewalks were not adjusted in this fashion, as they are
not swept. Following this, an average of the adjusted street measure and
the sidewalk measure on each side of the street was calculated as the total
garbage rating for the street segment. Before data collection, interrater
reliability was established through PowerPoint training slides and
neighborhood walks.

Sidewalk Quality Audit

A consulting group hired by the city of Boston’s Public Works Depart-
ment assessed the quality of all of the city’s sidewalks between No-
vember 2009 and April 2012. For each sidewalk, the assessors noted the
proportion of panels that required replacement (i.e., cracked, broken)
and subtracted this from the total, creating a measure of sidewalk quality.
The unit of analysis was each continuous stretch of sidewalk that ran from
intersection to intersection (N=27,388). The 311 reports were then joined
to the nearest sidewalk polygon from the same road. We were able to
exclude those created by city employees, as an additional code was in-
cluded with such cases. This then enabled us to create counts of reports
for every sidewalk polygon in the city.
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Constructing Neighborhood-Level Measures

The streetlight outages, sidewalk reports, and garbage assessments all
describe events or conditions on a single street segment within a census
block group (CBG). To create CBG-level measures that controlled for the
microspatial effects of street characteristics, multilevel models® were
developed in which two simultaneous equations were estimated, the first
at the level of streets (first level), the second at the level of CBGs (second
level). The street-level equation was defined as

Y = PBor +ZﬂiXijk +7,

ij - N(an-z)y

where Y, represents the jth street in CBG k, and f,, is the estimated mean
for neighborhood k. Each X; is a first-level predictor, and each f, is the
corresponding regression parameter, explaining differences between
streets within the same CBG. The errors of measurement r; for street j in
neighborhood k are assumed to be normally distributed with variance .
The estimated mean for neighborhood k is modeled as

Bok =Yoo * Yok
Wor, ~ N(O;E))

where ¥, is the estimated mean value for the neighborhood-level measure
across neighborhoods, and g, is the random neighborhood effect for
neighborhood k. The latter can also be described as the deviation of the
average value in neighborhood k from the cross-neighborhood mean.
These random neighborhood effects are assumed to be normally dis-
tributed with variance T and are the values extracted for the desired
CBG-level measure. For example, in the case of garbage, u,, indicates
the extent to which the average street in CBG k has more or less loose
garbage than the average street in the average neighborhood. In addi-
tion, the magnitude of T in relation to 0 is valuable in determining
how well Y captures differences between neighborhoods. This is evalu-
ated with a ? test.

There were slight variations between the models for streetlight outages,
sidewalks, and garbage, including in first-level predictors and the link
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function used. For sidewalks, the sidewalk care index was the lone first-
level predictor. The binary outcome (whether a sidewalk generated any
reports) used a logit link, and the continuous outcome (how many reports
a sidewalk generated) used a zero-inflated Poisson link. The models for
both garbage and streetlight outages incorporated dichotomous variables
distinguishing between main and side streets, and between streets with
different types of zoning. For garbage, dichotomous variables for all
nonresidential zonings were included (i.e., commercial, industrial, exempt,
and unzoned). To conserve degrees of freedom for the analysis of street-
light outages, this was simplified to a single dichotomous variable dis-
tinguishing between residential and nonresidential zonings. The garbage
model used a standard regression, as garbage was a continuous, normal
variable. The streetlight outage outcomes were dichotomous, necessi-
tating a logit link.

In determining the proper event-level outcome to use as the basis for the
CBG-lev