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Foreword

Three years ago, Interim Federal
Communications Commission (FCC)
Chair Michael Copps asked me to return
to the FCC to help develop the National
Broadband Plan. Congress had man-
dated that the Commission write a plan
to analyze policy options for extending
the benefits of broadband to all parts,
and all residents, of the United States.

We completed the task about 9 months
later. It was an enormous undertaking
made possible by the contributions of
more than 300 people and a number

of agencies, companies, and nonprofit
organizations that provided policy insight
and massive amounts of data. The inten-
tion was to lay out—particularly for the
stakeholders—an agenda for action. It
detailed policy targets to aim for—in the
sense of policies to adopt, examine, and
replace with better alternatives, if ap-
propriate. A clear agenda, with specific
policy targets, sets the stage for a better
policy debate. Every successful enter-
prise operates pursuant to a plan. As we
said many times in the throes of internal
debates, “Plan beats no plan.”

| am enormously proud of the work that
the team—hundreds of FCC staffers

(including one of the authors) work-

ing 80-hour weeks (including a day in
which a blizzard shut down the rest of
Washington, D.C.)—accomplished. The
process of developing the Plan was

the largest, most exhaustive, and most
participatory process in FCC history. We
held more than 30 workshops and is-
sued 31 public notices inviting input on
specific questions with which we were
grappling. This input produced a vision
and a set of policy options that today
shape every communications debate in
the United States.

We were not perfect, but there were a
few things we did very well. One was
the real—almost compulsive—effort to
gather and analyze data. Much of the de-
bate in communications up until this time
had not been based in actual data, and
we aimed for and succeeded in making
data-driven recommendations and ignit-
ing an ongoing thirst for more data. The
September 2009 meeting of the FCC—
in which the Plan team presented data
to the Commissioners for 4 hours, often
bursting bubbles in certain strongly held
beliefs—set records for delivering data
that, sadly, may never be broken.



The National Broadband Map is a
codification of the desire to drive policy
with data rather than spin. The National
Telecommunications and Information
Administration, in collaboration with
the FCC and in partnership with 50
states, five territories, and the District
of Columbia accomplished a feat of
policy innovation in service of that goal.
In the short time that the Map has been
available, it has informed policy and
shaped the national understanding of
our communications future. With this un-
precedented tool and the collaboration,
innovation, and vision underlying it, we
begin to insure communications policy
against another “Dark Age” where data
are an afterthought.

The team that built the Broadband Map,
like the team that wrote the Broadband
Plan, can be proud. Both teams were
motivated by the true spirit of public
service and acted with energy and
intelligence. They provided a gift to the
nation that has already paid enormous
dividends and will continue to do so in

the future. However, while plan beats

no plan and data beat belief, it is still up
to policymakers, in a constant dialogue
with citizens, to set the vision for our
future progress. The Map is an essential
tool that can guide us, but like our iconic
American pioneers, we need courage
and leadership to build our shining city
on the hill.

Blair Levin

Communications & Society Fellow,
Aspen Institute

Executive Director, Gig.U: The University
Community Next Generation Innovation
Project



Executive Summary

In the Broadband Data Improvement
Act of 2008, Congress directed the
National Telecommunications and
Information Administration (NTIA) to
produce an interactive and search-
able map detailing broadband avail-
ability nationwide. This mandate
was part of a comprehensive effort
toward utilizing broadband to drive
economic growth and improve social
welfare. The American Recovery and
Reinvestment Act of 2009 and the
National Broadband Plan, proposed
in 2010, were also part of this effort.
The former authorized funding to
provide focused broadband invest-
ments to reinvigorate an economy

that had faced numerous challenges.

The latter identified broadband as a
vital ingredient in lasting infrastruc-
ture improvement. Through these
actions, Congress clearly recog-
nized that Internet connectivity has
become a vital part of our society
for all members. To ensure that no
one is left behind, it is necessary to
pinpoint the gaps in Internet avail-
ability across the United States and
to identify priorities for action.

The National Broadband Map, the first
step toward achieving these goals,

was developed in an innovative way.
Agencies face numerous regulatory
burdens, and those that spearheaded
the project, the NTIA and the Federal
Communications Commission (FCC),
are no exception. However, the National
Broadband Map was up and running in a
relatively short period of time, and it has
already had a tangible impact on policy.
This is due to a series of deliberate deci-
sions by the team that built the National
Broadband Map.

The project team utilized a diverse set
of “open innovation” inputs. They incor-
porated data from numerous sources
and encouraged citizen input and feed-
back in multiple ways and on a national
scale. They built the Map by transparent
means with the use of open-source
software. The building blocks are freely
available software programs, not propri-
etary products chained off by licensing
fees. Breaking away from the traditional
way in which government software is
developed, the team took cues from

the private sector’s operations. This
method prioritized regular communica-
tion with programmers, allowing the



agency to have a better understanding
of the process as it happens—a remark-
able break from the traditional method
of government procurement. This novel
approach also tapped into the enor-
mous power of Geographic Information
Systems, shifting away from dry, tabular
representations of data toward dynamic
visualizations of community needs. This
groundbreaking project has already
influenced congressional budget appro-
priations through the Connect America
Fund, now offering grants to communi-
ties that lack robust high-speed broad-
band service.

Different agencies have different priori-
ties, and it will not be possible simply to
apply this approach to other problems
across the government. But the NTIA

and the FCC were saddled with a large
goal and given a small window of time

in which to achieve it. They succeeded
because of their creative approach, which
included the development of innovative
methods to overcome procedural hurdles,
such as those outlined in the Paperwork
Reduction Act. Other agencies with big
goals, limited resources, and similar ad-
ministrative challenges can examine this
case study and, it is hoped, see lessons
worth applying.
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Introduction

One of the challenges of govern-
ment is maintaining a sense of
realism without becoming too cyni-
cal. The most experienced policy-
makers can be the most skeptical
at the possibility of real change.
Although legislation can point in
the right direction, true progress
requires a shift in organizational
culture. It is impossible to create

the government required for the
21st century while maintaining the
infrastructure and procedures of
the 20th century.

Government relies on the stability and
predictability of the bureaucracy, but
more and more voices are eager to
improve processes and outcomes. The
Federal Communications Commission

Figure 1. The National Broadband Map’s Entry Website
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The National Broadband Map is a tool to search, analyze and map broadband availability across the United States.
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Figure 2. An example of the National Broadband Map, displaying broadband technology options
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(FCC) has adopted three approaches
to establish an agency culture of in-
novation and modernization. First,

the Obama Administration’s Open
Government Initiative aims to decode
the byzantine nature of policy for citi-
zens by increasing transparency while
maintaining security. Second, crowd-
sourcing' engages citizens, combining
official intelligence with a web of inputs
from the public at large on the principle
that the higher volume of data, with con-
text and interpretation, can improve out-
comes. Third, by incorporating proven
successful methods from the private
sector, the federal government can gain
efficiencies at a time when resources
are spread thin.

The National Broadband Map stands

as a vibrant example of what can result
when these ideas move from consider-
ation into reality (figures 1 and 2). The
Map displays comprehensive statistics
about Internet download and upload
speeds in an interactive, transparent,
and accessible manner. Conceptualized
in the National Broadband Plan? and

the Broadband Data Improvement Act
(BDIA),? it was built using diverse citizen
inputs, but took its methods of con-
struction from the private sector. The
American Recovery and Reinvestment
Act of 2009 (ARRA) authorized par-
ticipants nationwide to collect detailed
data,* a massive cooperative undertaking
that was spearheaded by the National
Telecommunications and Information




By opening the doors of power

to the public, by allowing many
inputs to improve our work, and by
looking outside the bureaucracy
to solve problems, we can move closer
to a federal culture that is truly suitable
for the 21st century.

Administration (NTIA) and the FCC.

The project required intergovernmen-

tal collaboration and cooperation that
would have been impossible with the
stereotypical government agency culture
of fiefdom and control. It applied lessons
from the business community.

Agencies interested in modernizing
their processes can look to this example
and see that reform, while difficult, is
possible. The developmental process
used for the National Broadband Map
does not offer a foolproof blueprint

for national policy. Government faces
different issues at different levels, and
there are no one-size-fits-all solutions.
However, the intellectual approach
guiding this project provides a valu-
able lesson applicable anywhere. The
method by which numerous proce-
dural hurdles, such as the Paperwork
Reduction Act, were overcome demon-
strates that there is room to incorporate

new, technology-driven methodologies
into the achievement of government’s
goals. Our nation faces numerous chal-
lenges, and our ability to rise to meet
them will depend on our capacity to
engineer creative solutions. By opening
the doors of power to the public, by al-
lowing many inputs to improve our work,
and by looking outside the bureaucracy
to solve problems, we can move closer
to a federal culture that is truly suitable
for the 21st century.

The development of the National
Broadband Map indicates a drive to
modernize federal government through
collaboration, transparency, citizen
engagement, crowdsourcing, and best
practices driven by the private sector.
The project is one step in the wider
push for organizational culture change
and modernization, as government at all
levels seeks increased efficiency and ef-
fectiveness through technology.
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Purpose of the National
Broadband Plan

Broadband has fundamentally
altered education, health care,
energy management, public safety,
government engagement, and

the manner in which we access,
organize, and disseminate knowl-
edge. In 2009, Congress directed
the FCC to produce the National
Broadband Plan to enhance
American competitiveness through
broadband, enabling entrepreneur-
ship, job creation, and general
economic growth.’ Published on
March 16, 2010, the FCC’s National
Broadband Plan identifies the
creation of durable, widespread,
and easily accessible high-speed
Internet connectivity as the early
21st century’s great infrastructural
challenge (figure 3).° It declares
that “broadband is a foundation
for economic growth, job creation,
global competitiveness and a bet-
ter way of life.””

The Plan details the modern economy’s
escalating dependence on strong
Internet connectivity. Within the home,
broadband use has grown exponen-
tially: from 1 hour a month in 1995 to
15 hours in 2000 to almost 29 hours

at publication.® As use increases and
applications become more bandwidth-
intensive, the total data consumption
has grown approximately 30 percent
per fixed residential connection annu-
ally.® The networking company Cisco
forecasts that online video consumption
will expand 40 percent in 2012 and 120
percent in 2013.1°

The mobile market has exploded as
well, with 850 different certified mobile
products available to consumers in
2009." Of those products, 27 percent
were Internet-capable, and analysts
predict that the use of Web-ready
“smartphones” will soon overtake the
use of traditional cellular phones.'?
More and more, employment opportuni-
ties require Internet savvy. The num-
ber of working Americans who were
using broadband at their jobs grew 50
percent from 2003 to 2007, and hiring
in the information technology and com-
munication sectors has expanded more
quickly than that in other industries."
All of these indicators point to broad-
band as a transformative general pur-
pose technology—investments in these
types of technologies give not only the
benefit of that direct investment, but
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Figure 3. The National Broadband Plan Website
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November 10 2011 at 5:06 PM by Jordan Usdan

By Josh Gottheimer and Jordan Usdan, Chairman’s
Office Yesterday, at a public school in Washington,
DC, joined by cable and technology executives and
Read More.

FCC and Connect To Compete Tackle
Broadband Adoption Challenge

October 132011 at 12:06 PM by Jordan Usdan

By Josh Gottheimer and Jordan Usdan, Chairman's
Office Yesterday, joined by executives and nonprofit
leaders, Chairman Genachowski announced a Read
More.

Chairman Genachowski: The Clock is Ticking
March 162011 at 5:37 PM by George Krebs

This morning Chairman Genachowski spoke on
spectrum, consumers and America’s small

businesses, delivering the keynote address of the
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Connecting America to
affordable, high
speed broadband.

The National Broadband
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Internet in America. Find
out what's in store.
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Mobile Future Read More.

One Year Later
March 162011 at 1:39 PM by Jamie Barnett

BROADBAND MAPS s

also wider spillover benefits throughout
the economy.™

The Plan identifies the broadband avail-
ability gap as the core challenge. Many
statistics about broadband proliferation
are encouraging. The vast majority of
businesses have access to broadband
services, as do health care facilities and
schools.’® But gaps remain. More than
half of educators say that slow or unreli-
able Internet connectivity is a barrier

to robust use of the Web in the class-
room.'® Only 71 percent of health care
clinics in rural areas can receive mass
market broadband service.'” This, the
Plan argues, is an issue of “equality of

opportunity”—when geography deter-
mines the citizens’ access to resources,
the Plan says, “We can predict the
outcome of children’s lives by the ZIP
code in which they live.""® To combat
this problem, the Plan sets the national
broadband availability target:

Every household and business loca-

tion in America should have access to
affordable broadband service with the
following characteristics: actual down-
load speeds of at least 4 Megabits

per second (Mbps) and actual upload
speeds of at least 1 Mbps, along with an
acceptable quality of service for the most
common interactive applications.'®




To allow this benchmark to adjust to
changing conditions, the Plan directs the
FCC to review and reset this target every
4 years.?°

After describing the landscape of
broadband and setting benchmark

goals, the Plan then sets an agenda for
achievement. Any meaningful develop-
ment in broadband policy requires robust,

Within the home,
broadband use has
grown exponentially:
from 1 hour a month
in 1995 to 15 hours
in 2000 to almost 29
hours at publication.

in-depth data on the Internet landscape.
Thus, the Plan states that “the FCC needs
to collect more detailed and accurate data
on actual broadband availability, penetra-
tion, pricing, and network performance in
order to accurately benchmark progress
toward plan goals.”?' It recommends
multiple metrics—usage surveys pricing
portals, broadband quality of service mea-
surements, and broadband mapping.??
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Relevant Regulations
and Legislation

It is impossible to understand
how the Broadband Map came
to be without first examining the
framework upon which it was
built. The NTIA and FCC took
into account all the regulatory
and legislative considerations:
collecting the needed data, fi-
nancing the project, and engag-
ing the public=thus complying
with the requirements of the
Broadband Data Improvement
Act,the American Recovery and
Reinvestment Act of 2009, the
Administrative Procedures Act,
the Paperwork Reduction Act,
and the Freedom of Information
Act.

Broadband Data
Improvement Act of 2008

The BDIA declares that, although
there has been progress, robust and
comprehensive data are essential to
discover where improvements are
needed.?® These metrics are to include
the types of technology used to pro-
vide broadband, the cost to consum-

ers for the service, the actual speeds
of the connections, the Internet-based
applications that consumers use, and
so on.? In order to weave this assess-
ment into the broader landscape of
federal policy, the BDIA directs that
broadband data be incorporated into
the U.S. Census.”®

The BDIA reflects a concern that,
without in-depth metrics, it is impos-
sible to know whether broadband
consumers are receiving the level

of service for which they pay.?® To
begin harvesting this information,
the BDIA establishes the parameters
of the grant program for state-level
data collection.?” Grantees must
return a baseline assessment of
broadband service deployment,? in-
cluding areas of low-level service,?*
the rates of broadband adoption,®*
and the suppliers of high-speed
service.®' The Act also creates a
reporting requirement for grantees,
directing them to detail how they
used the funds®? and to transpar-
ently provide the public with the
results of their assessment.®®
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Figure 4. Recovery.gov, where American Recovery and Reinvestment Act funding is tracked
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American Recovery and
Reinvestment Act of 2009

Passed in the wake of the 2008 eco-
nomic downturn, the ARRA legislated

a series of investments and reforms
designed to energize the national
economy (figure 4). In the “Purposes and
Principles” section, the law emphasizes
that government needs an infusion of
better technology to move forward.®* To
finance this progress, the Act appro-
priates $4.7 billion to the Broadband
Technology Opportunities Program

and sets aside a portion for building a
broadband map.%® This program was
intended to address the broadband
availability gap by providing access

to broadband service for consumers
residing in underserved areas of the
United States®® and improving Internet
capability to consumers in underserved
areas.’” The ARRA emphasizes the need
for meaningful transparency in the grant
process to finance the data collection®
and sets requirements for the upcoming
broadband map.®®

Administrative Considerations

All federal agencies must obey a series
of laws and directives in the performance
of their duties. Government action fre-
quently involves administrative tasks that
must be completed to stay in compli-
ance with the law. Although this creates




a degree of predictability and familiarity,
it can also increase project expenses
and time to market. A series of specific
adaptations made by the planners of the
National Broadband Map allowed these
burdens to be reduced and the project to
be completed in a remarkably quick time-
frame. Other government agencies can
look to this example and see that barriers
to incorporating new technologies into
their processes are not prohibitively high.

Administrative Procedure Act

The method by which government
agencies complete significant actions
such as the National Broadband Map

is controlled by the Administrative
Procedure Act (APA),* which sets strict
requirements for agency actions and the
promulgation of regulations, including
those of the FCC.*' The APA applies

to many agency functions, including
those related to rules,*? rulemakings,*®
orders,** proceedings,*® and actions.*®
It also establishes a wide scope of
information that agencies must provide
to the public,*” such as descriptions

of the agency and its employees,*®
statements clarifying its internal and
external procedures,*® clearly defined
rules of procedure,*® rules of general
application authorized by law,®" and any
changes in this type of information.®?
Oriented around transparency, the Act
commands that many agency materials
be made “available for public inspection
and copying.”®®

Paperwork Reduction Act

A legislative response to the information
burden on both the federal government

and the public, the Paperwork Reduction
Act (PRA) mandates limits on the infor-
mation that the federal government can
collect and creates disincentives to new
collections.?* Specifically, before begin-
ning to collect any new information (e.g.,
the volumes of data on Internet usage re-
quired for the National Broadband Map),
a government agency must obtain the
approval of the Office of Management
and Budget (OMB) by completing

Form 83-1, Paperwork Reduction Act
Submission.?® Conceptually, this step
requires the agency to build a cost-
benefit analysis into the process: Why is
the information needed, and what burden
will be on the public to provide the
information? The Act has been amended
to reflect the growth of digital tools in
federal operations and requires agencies
to respect public concerns with privacy
and confidentiality,?® security,®” and
public access to information.%® The law
is intertwined with the APA, mandating a
period of public notice and comment to
allow citizens and affected agencies to
voice their concerns.®®

Freedom of Information Act

Under the Freedom of Information Act
(FOIA),® the government must unlock
its records and allow public access to
information. To comply, agency informa-
tion must be published in the Federal
Register, and agencies must respond to
applications from citizens for additional
disclosure.®! Like the PRA, the FOIA
acknowledges the convenience and
widespread use of computers, requir-
ing “reasonable efforts” to place the
requested information in an electronic
format.®? President Barack Obama issued
a pair of memoranda strongly endorsing



With its new policies, the OMB has
encouraged agencies to expand public
engagement through social

media, the myriad of Web-based
opportunities for personal interaction
such as Weblogs, Twitter, Facebook,
YouTube, and so on, without

creating new regulatory burdens.

the ideals behind the FOIA and direct-
ing agencies to make compliance a high
priority. The first memorandum ordered

a clear effort toward transparency and
urged disclosure even when information
might be embarrassing.®® The second
directed the chief technology officer

of the United States, coordinating with
the director of OMB and the head of

the General Services Administration
(GSA), to develop an Open Government
Directive instructing “executive depart-
ments and agencies to take specific
actions implementing the principles set
forth in this memorandum."®* Published on
December 8, 2009, the resulting directive
has four key recommendations—agencies
are (1) to publish government information
on the Internet, (2) to improve its quality,
(4) to create and institutionalize a culture
of open government, and (4) to ensure the
policy framework enables transparency.®®

OMB Memorandum on Social Media

On April 7, 2010, the OMB responded to
the Open Government Directive's request
to evaluate the application of the PRA

to agency use of new technologies to
engage the public.®® As mentioned earlier,
the PRA requires that a cost-benefit analy-

sis be done and OMB approval be ob-
tained before any agency activity deemed
to be a “collection of information” takes
place. With its new policies, the OMB has
encouraged agencies to expand public
engagement through social media,®” the
myriad of Web-based opportunities for
personal interaction such as Weblogs,
Twitter, Facebook, YouTube, and so on,
without creating new regulatory burdens.

The OMB has carved out a series of
exceptions that allow agencies to inter-
face with their constituencies without
invoking the need for PRA procedures,
and the memorandum identified parallel
Web-based activities that agencies can
safely continue.®® First, the PRA does not
apply to “general solicitations,” defined as
“facts or opinions submitted in response
to general solicitations of comments from
the public, provided that no one person is
required to supply specific information...
other than necessary for self-identifica-
tion."®® The OMB found this to be parallel
to open questions posed by agencies with
unstructured responses on places such
as social media Websites, blogs, micro-
blogs, content-sharing sites, or message
boards.” The memorandum also states
that an online suggestion box, along with



brainstorming or idea-generating applica-
tions, would not activate the PRA.""

Also exempted from PRA review are elec-
tronic subscriptions to agency notifica-
tions or publications—this could include
emailed newsletters, mobile phone lists
for text message updates, or addresses
for RSS feeds, which allow users to
customize and subscribe to updates to
Websites.” The OMB has also advised
that public meetings,” already excluded
from the PRA's requirements, include vir-
tual or electronic meeting tools like public
conference calls, webinars, blogs, discus-
sion boards, forums, message boards,
chat sessions, and so on.”* The OMB
retains authority to carve out additional
exemptions from the PRA through its abil-
ity to identify “like items” that are not con-
sidered “information.”” According to the
memorandum, the “like items” principle
applies to Web-based applications such
as collecting data that allow users to es-
tablish an agency account, to rate or rank
items on an agency Website, to perform
a voluntary commercial transaction, and
to participate in agency Web contests.”
In addition, agencies can collect informa-
tion that allows them to customize their
Website for individual users.””

In short, the memorandum provides strong
encouragement to agencies that have
been seeking opportunities to engage the
public through new technology. Although
a wide variety of Web-based activities do
not require PRA procedures, the OMB
memorandum details what does consti-
tute “information” and, therefore, creates a
regulatory burden on agencies, requiring
them to submit paperwork to justify the

burden on the public. A general prompt
that will elicit an unstructured response

is fine, but a poll or customer satisfac-
tion survey, because of the higher level

of specificity, is considered information.”
Similarly, a general public meeting where
citizens can comment however they like is
fine, but a focus group requires compli-
ance with PRA procedures.” Feedback
requests require no PRA administrative
burden, but once they require information
beyond what is needed to self-identify the
commenter, the PRA comes into play.2°
As a general principle, the OMB sees any
information identifying the user more than
necessary as a trigger for the PRA. Such
data could include information about age,
sex, race, employment status, or citizen-
ship.®" Any agency wondering whether

its practices will create a PRA burden
can consult the White House's Office of
Information and Regulatory Affairs.8?

The federal government is highly
concerned with public engagement

in the 21st century. As technology

has evolved, its benefits are not just
available to the private sector. Ideally,
new opportunities for the public to give
feedback and commentary on govern-
ment policy means that the end result
will better reflect the priorities of those
whom the legislation intends to serve.
Electronic tools can allow all citizens
to better understand the governmental
processes that impact their lives. The
creation of the National Broadband Map
embodied this spirit. Other agencies
can look to this example and see that
barriers to public engagement are not
prohibitively high, provided they learn
from this innovative approach.
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The Road to the

Map—Data Collection,
Assembly, and
Crowdsourcing

The step-by-step process leading
to the National Broadband Map
involved a nationwide collection of
broadband data, an open call to the
public at large to contribute their
concerns and participate in speed
tests, and finally a cooperative as-
sembly and release of the finished
product.

Desktop, Mobile, and In-
Home Speed Tests

The FCC wanted not only the state-level
BDIA grantees,®® but also many other
parties feeding them broadband data. To
that end, they employed multiple mecha-
nisms to independently assess consumer
Internet use and the strength of their
connections. One way they accom-
plished this was by using desktop and
mobile Internet speed tests. As the FCC
emphasized, the concern was consumer
protection—the vast majority of users

do not know the type of broadband for
which they are paying.®

The FCC mobile software application,
or “app,” was free to download. It was
an off-the-shelf third-party product
that sends a data packet (a tiny bit of

generic information that any computer
can process); measures upload speed,
download speed, latency (also known as
delay), and jitter (hiccups in the Internet
connection); and then returns that infor-
mation to the FCC.% Because of the lim-
ited information collected by the app, it
did not require PRA procedures or OMB
approval, reducing the administrative
burden.® This approach provided the
data that the project needed and brought
traffic to the FCC Website, increasing
national attention on the agency’s con-
cern with tracking Internet speeds. These
types of tools have existed for some time,
but distributing one branded by the FCC
demonstrated the importance of the
project to the public.®” Easily accessible
Internet-based apps like these allowed
the FCC to engage the public and learn
from it.

The execution was efficient. In November
of 2009, FCC officials decided the test-
ing software was needed, and the app
was available four months later in early
March of 2010.88 Typically, this type of
information would be collected through
Form 477, Resources for Filers,®® the
standard agency paperwork that every
provider must file. But that approach




relies on the participation of broadband
providers, not consumers. By going
directly to the public and giving them
familiar tools, the agency was able to
collect independent data, reduce admin-
istrative costs, and increase the volume
of inputs.®® With the mobile app, the
FCC rapidly had millions of smartphones
sending them the results of speed tests
and the geographic locations of the
tests.®" With the help of geographic
information systems (GIS),*? computer
software used to visualize and analyze
data in layers on a digital map, the team
began to analyze the spatial patterns
from the speed tests. The geographi-
cally distributed mobile data of Internet
upload and download speeds could then
be layered on top of a digital map of the
United States, and the FCC could start
looking for patterns.®®

GIS allows for flexibility in the way that
data are combined, analyzed, and visual-
ized, enabling various types of spatial
analysis. By making adjustments in the
settings of an interactive and dynamic
GIS map, the FCC could show consum-
ers their chance of finding a connec-
tion above a certain speed threshold

in different geographic locations.®
Because transportation networks such
as highways were already layered onto
the map, the FCC was also able to tie
the download speeds submitted by the
public to those roads, allowing visual
representation of where consumers
might find faster Internet service on a
car trip.®® The larger the amount of data,
the more confident the project managers
about the patterns on the map. Based
on shading, users could compare the
sample size in one with that on another.?®

The FCC gained another stream of

data by using in-home testing units.
SamKnows,®” a company that had
previously provided broadband test-

ing services for the United Kingdom'’s
communications regulator Ofcom,®®
provided the needed equipment.®®
Distributing units to users nationwide
was obviously more expensive than
releasing a mobile app. However, the
agency believed that the robust data
obtained by the in-home long-term tests
made the investment worthwhile. Mobile
or desktop speed testing applications
neglect an important piece of informa-
tion—what type of Internet did the user
actually purchase?'® Also, a SamKnows
unit provided a “pure” test—the unit was
plugged in directly to the broadband
port, showing exactly how the connec-
tion behaved, uninfluenced by computer
hardware or software.'®!

To receive a SamKnows unit, users were
directed to the TestMylSP.com Website.
This FCC Website solicited participants
and explained that the purpose of the
project was “to provide US consumers
with reliable and accurate statistics of
their broadband connections.”'* The site
provided the required PRA notice (mean-
ing that it had to be approved by the
OMB),"% estimating the time burden on
those who received a unit as roughly an
hour. To join the project, the FCC asked
that participants have several character-
istics.' Their connection needed to be
from a fixed line, which had to be stable
and their only method of connecting to
the Internet. Frequent downloaders of
large files could not participate on the
rationale that excluding this group would
promote a focus on the needs of the
average Internet user. In addition, par-



The FCC also wanted the end
product to be useful; by soliciting
opinions from individuals

likely to use a Broadband

Map, FCC officials hoped to
better tailor the map to

the users’ needs.

ticipants needed a spare power socket,
and their Internet service provider (ISP)
was required to be on a list provided by
the FCC. Also, a participant could not be
an employee or the family member of an
employee of a monitored ISP.

Those selected to receive a SamKnows
unit agreed to additional conditions.
They were asked not to unplug it unless
they were leaving home for an extended
period. To keep the data from being
corrupted, users agreed not to reverse
engineer or alter the unit. The FCC also
requested that users notify the FCC if
they chose to change providers and that
users return the unit if they decided to no
longer participate. The testing mecha-
nism was simple and put little burden

on the user.'®® After being set up, the
SamKnows unit functioned like a normal
router, allowing access to a wi-fi signal
and guest networks. Every night, the unit
would run a series of tests, recording
speeds of upload and download and
noting any network problems. The users
also received a monthly report explain-
ing the data and pointing out patterns.'%®
These different avenues gave the FCC a
significant body of data to work with and
helped make the map a reality.

FCC Developer Day

November 8, 2010 brought clear evi-
dence that the FCC was serious about
finding opportunities to engage people
outside the agency. According to the
planners of this FCC Developer Day,

it was partially motivated by curiosity.
This type of event, in which computer
programmers are invited for a day to
write code for and experiment with app
development,’®” has been used in the
technology world for some time; FCC
staff wondered how such an event would
function at the agency.'®®

Once some of the map applications had
been partially built, the FCC believed
that developer input would be use-

ful by providing a fresh perspective on
the work. The FCC also wanted the

end product to be useful; by soliciting
opinions from individuals likely to use a
Broadband Map, FCC officials hoped to
better tailor the map to the users’ needs.
Planners also hoped the event would
enhance the agency's comfort level with
the format, allowing for an ongoing series
of similar events.'®



Bringing people to the FCC was not a
challenge, because the agency regularly
hosts a wide variety of stakeholder meet-
ings. As this was a public meeting, it did
not invoke the administrative burden of
the PRA."'° This event allowed devel-
opers to peek ahead before a product
was released, and the planners wanted
to make sure everyone within the FCC
was comfortable.'" They reached out
not only to FCC leadership, but also to
agency employees at all levels to make
sure they were aware of what would be
taking place.

The event staff also discussed the
Developer Day rules with the FCC's
Office of General Counsel—they found
that the FCC's legal advisors were
comfortable with the idea because

of the similarity with the Notice and
Comment process under the APA.""2
Additionally, a separate temporary net-
work to address agency cybersecurity
concerns was set up for developers and
programmers to use during the event,
and a physical space was set aside and
provided with equipment.''®

Once the event had been planned and
approved, the FCC announced it on their
blog."* Calling it “Open Developer Day,”
the agency trumpeted it as an opportu-
nity to collaborate with Web developers
in the private and public sectors. The
blog post also let interested parties know
that Yahoo! engineers would be on hand
to provide instruction for some of the
tools involved. Anyone was welcome,
provided that they registered, brought
their own laptop, and agreed to follow
security guidelines.'"®

Reaction to the event among the pro-
gramming community was positive. One
commentator said that the FCC needed
this type of event, because the agency
had “to do more than just publish open
data sets in machine readable formats
online: it [would] have to develop a com-
munity of software developers that ben-
efits from creating such applications,”"'®
which the agency addressed by deploy-
ing multiple application programming
interfaces (APls). Another expressed
excitement over the potential for the
Broadband Map—~believing that it would
go beyond being a flashy, eye-catching
Website and create a framework for
other agencies to provide the public with
a graphic representation of their data.'"”

Reaction to Developer Day within the
FCC was mixed. Many staff members
support open process management,
allowing more constant feedback from
parties outside the agency, but there
was also understandable skepticism

on whether this event really signaled
change. Some were concerned that
without real benefits to the frontline
workers in agencies, this type of out-
reach will not be repeated in a meaning-
ful way."'® However, FCC programmers
did see benefits—for example, some
groundwork coding was done on the mo-
bile version of the Broadband Map that
continues to prove useful. The Yahoo!
engineers also provided some helpful
assistance with coding style, consis-
tency best practices, and API framework
guidelines that are easily transferable to
organizations. FCC is just beginning to
take advantage of these.'"®

One lesson that the Developer Day
planners took away was the need to



better engage programmers with policy
and social media professionals. These
staffers attended and were enthusiastic;
however, Developer Day was geared to
those with a computer science skill set,
so participation of the policy and media
experts was limited. The planners noted
that there can be a disconnect between
decision-makers and coders, as the
two groups do not typically interact. If
planners of future events could work to
identify shared priorities, a wider popula-
tion could walk away feeling needed
and heard.'?® Enhancing communica-
tion between the two camps not only
could lead to better completed proj-
ects, but also could allow both sides to
understand the limitations of policy and
technology, respectively.

The greatest yield from these events
comes when they focus on a specific
application, like the National Broadband
Map.'' Other agencies have also
engaged programmers to improve their
work. The Department of Health and
Human Services (HHS) invited program-
mers to help build an application that
would enable citizens to browse their
data on community-based health.'??
When this type of programmer outreach
happens in the private sector, it is often
done to encourage the use of a particular
platform. The FCC's logic was similar, as
the agency wanted to create a product
that people would use.'?® Outreach into
professional communities is a sound
investment for a federal agency eager

to build public interest in its work:

The Developer Day provided practical
benefits and promotion for the National
Broadband Map. Questions remain on
the place of such events in agency activ-

ity, but it is encouraging to see this type
of outreach.

Notice and Comment
Procedure

The APA requires federal agencies to
provide notice to the public and an op-
portunity for them to comment on any
action—the National Broadband Map
was no different. The ways the FCC
engaged with the public and sought their
feedback on this project reflected the
open and inclusive nature of the work.
Traditionally, interested parties can make
a comment via the Internet using the
Electronic Comment Filing System.'2*

Rather than restrict the public to the
Electronic Comment Filing System, the
FCC gave the public additional options.
One was the IdeaScale engine—this
application offers a crowdsourced ap-
proach by soliciting ideas from the public
and then allowing anyone to agree or
disagree with the contributed sugges-
tions (figure 5). The FCC constructed

an ldeaScale site on the broadband
issue and learned more about public
priorities.'® Comments on the FCC's
Broadband blog were also incorporated
in the official record.'?® Both of these
sources, as they clearly fall within the
OMB's exemptions from the PRA, al-
lowed the agency to collect important
information without increasing the admin-
istrative workload."?”

With the cooperation of the FCC's
Office of General Counsel, the public
were presented with myriad opportuni-
ties to express their opinions about

the project. For the staff, it was both a
challenge and an opportunity. Because
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Figure 5. Broadband.gov’s IdeaScale Forum
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there were more options, there were
more comments that agency employees
had to read and transfer into the official
record. However, some at the FCC
believed the additional data justified this
workload,'?® and the agency continues
to perform this type of outreach for other
actions. As the FCC.gov site is modern-
ized, the agency has encouraged users
to report bugs so that programmers can
fix them."?® There is also a page available
to collect input from those concerned
with Internet neutrality, the continuing
debate over whether Internet providers
can and should prioritize certain types

of consumer traffic.'®® Some believe this
type of prototyping and experimentation
is important; it remains to be seen if this

option continues to be available over the
long term.'3!

Data Collection and Map
Assembly

As discussed earlier, the BDIA cre-

ated a network of state-level grantees

to collect data on broadband providers,
and their data formed the backbone of
the Broadband Map. This process was
a unique collaboration between federal
agencies, state governments, and the
private sector. The purposes of the
ARRA and the BDIA were interwoven: to
facilitate the deep integration of broad-
band and information technology into the
economy nationwide.'3?




The demands of the project placed ex-
ecution on a tight timetable. In July 2009,
less than five months after the pas-
sage of the ARRA, the NTIA published
the program rules for grant applicants
via a Notice of Funds Availability and
stated that there would be one award
per state.'® The grant recipients were
announced in October 2009, and most
received funding by the end of January
2010. That gave them 13 months to
complete work before the statutory
deadline for completion of the National
Broadband Map. '3

Within nine months, states had com-
pleted two rounds of data collection,
gathering information from approxi-
mately 3,400 providers representing
1,650 unique broadband companies.
The grantees developed relationships
with companies to explain the aims of
the program, a resource-intensive, but
meaningful opportunity to engage with
the private sector. Often, broadband
providers and grant recipients reached
mutually beneficial agreements on data
disclosure, meaning that much of the
information was provided voluntarily.'3®
Upon receipt, the data were checked

by various methods. For example, some
grantees drove down major highways
testing the signal for wireless broadband
service. Having established a relationship
with providers, many grantees shared the
data they had collected so the compa-
nies could confirm or suggest an alterna-
tive interpretation.'s®

The data sets were delivered to the
NTIA by October 1, 2010, leaving
roughly five months before the deadline
for the Broadband Map's completion.
With the information in hand, the project

now relied on cooperation between the
NTIA and the FCC. The agencies devel-
oped common standards for the intake,
review, and publication of data nation-
wide. The FCC then awarded funds to
three contractors to build the National
Broadband Map.'®”

During this process, cooperation and
group assistance were the rule. The
federal government supported state-
level grantees with technical assistance
and ideas, and grantees supported

one another by developing group best
practices. They evaluated changes

in participating broadband providers,
determined the best ways to organize
the different broadband providers, and
assessed satellite coverage.'® The
data model for the Broadband Map was
developed by members of the National
States Geographic Information Council
(NSGIC), a national organization of
senior state geographic information
managers and coordinators, who then
incorporated feedback from the grant
recipients. The NSGIC was comfort-
able with this level of interaction, as they
regularly share work and support one
another.'%

The result of this hard work and sus-
tained group commitment is the National
Broadband Map (figures 6 and 7). It
meets the core requirements detailed in
the ARRA's mandate, the White House
initiatives, and the needs of users. The
comprehensive, interactive Broadband
Map not only displays broadband
service capability and availability, but
also incorporates the values of transpar-
ency, participation, and collaboration.'*°
Stakeholder feedback was instrumental;
policymakers, consumers, and small
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Figure 6. An image of Wireline Broadband Availability for 3 megabits per second download
speed, using National Broadband Map data collected as of December 2010
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businesses are all unique constituencies
with unique needs, and without their
input the project would not have been
completed.'' The open and transparent
process that built the Map was meant to
hold the FCC and Internet providers ac-
countable, synchronized with the White
House's Open Government Initiative.

It was anticipated that creative people
would find creative ways to use the
map. Thus, the National Broadband Map
was released in 37 different APIs'*2 on
the FCC Website so that anyone could
leverage and analyze the data in a variety
of ways.'*®

But building an application with an

APl is only one step. The project team
considered several things when design-
ing the system to promote significant
returns. First, they purposely chose low

barriers to entry when developing the
APls, There are no “keys” required (used
with many applications to tie a user to
standard agreements and policies) and
no restrictions on use other than cita-
tion. In addition, there are clearly written
developer pages describing how to use
the resources. Thus, anyone with coding
ability is free to write new applications
using these APlIs.

Second, the development team
developed a usage-tracking system
that monitors API statistics with little
overhead and maintenance. They then
constructed a live viewing application
so they could personally observe how
users leveraged the APIs. As a result,
no data are “hidden” from the public:
The collected, integrated, and displayed
records are unchanged and freely avail-




Figure 7. Examples of different views available for the National Broadband Map
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Wireline Maximum Advertised Download
Speed

This map shows the maximum advertised download speed by
any wireline broadband provider for each US Census block less
than 2 square miles. Source: National Broadband Map as of

June 2011,

Mobility Fund Phase 1 Eligible Areas

This map shows the areas identified as eligible for Mobility
Fund Phase 1 support as of May 2012, These areas are US
Census blocks that lack 3G or better mobile coverage at the
centroid of the block and contain road miles in any of six road
categories. These blocks were identified by analyzing ...

800 MHz Cellular — B Block CGSAs

This map shows the Cellular Geographic Service Area (CGSA)
boundaries overlaid on top of Cellular Market Areas (CMas) for

the B Block 800 MHz cellular licenses. The purpose of this map

licensing ...

is to depict the licensed CGSas in each CMA (as of January
11, 2012) as the FCC considers a rulemaking to revise the

able. Finally, the team built the National
Broadband Map on these very same
APls. The very same data set used by
the FCC for the Map is accessible to
the public.

The reception of the Broadband Map has
created hope for its future potential. In
the first few months, the Broadband Map
saw more than 500,000 unique visitors,

most staying on the site for more than 10
minutes. Many federal and private sector
groups are also experimenting with the
APIs offered, and the data have been
downloaded more than 1,000 times. In
September 2011, the NTIA and the FCC
updated the Broadband Map with data
from each state, territory, and the District
of Columbia.'#4
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Figure 8. The National Broadband Map, with dots indicating points of user feedback
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Broadband Map’s
Crowdsourcing Utility

Clearly, the National Broadband Map
was not an isolated project built by a
single team. It required multiple stake-
holders to share their work, compare
ideas, and reach solutions in the best
interests of the group. It is especially
appropriate therefore that the Map itself
has a unique crowdsource function. A
user who visits the Map can, but is not
required to, answer three questions.
First, does a listed Internet provider
serve the geographic area of the user?
Second, if not, which providers operat-
ing in that area are not currently listed?
Third, does the provider offer the speed

tiers listed on the Map?'*® Once a

user searches for speed statistics and
answers the questions, a single dot ap-
pears on the Map to show the address
entered for the search. As this informa-
tion falls within the OMB's detailed ex-
emptions to the PRA, the crowdsource
utility allows for additional data collec-
tion without the administrative burden.#®
Figure 8 shows the results of every
crowdsource user feedback as a point
on the Map. The utility helps the FCC to
gauge where visitors are using the Map
to learn about broadband service.'#’

However, as the FCC staff point out,
these “dots” are not updated auto-
matically. Instead, the data are passed




back to the state-level grantees, who
in turn can use them in their next round
of data collection. Some grantees
have used these data to help focus
additional validation steps, increasing
confidence in existing data or sharing
information with providers about their
availability. Not all grantees have taken
advantage of the additional data, and

staff have expressed a desire to ensure
that these data are more widely used.
The Broadband Map itself is updated
twice a year—a condition of the NTIA
grants. The staff admits this cycle is
slower than they would prefer. Users
have an expectation of instant updates.
They hope to adjust this time to market
in the future.™®
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Analysis—What Can We
Learn Going Forward?

The National Broadband Map’s ef-
ficient time to market and creative
development process make it a
strong example for policymakers.
But agencies face unique chal-
lenges in their responsibilities.
What lessons can others take from
this project for use with applica-
tions outside of the FCC’s sphere?

Better Government Fueled by
Private Sector Experience

The NTIA and the FCC decided that

a map about broadband needed to
embody the spirit of the Internet. This
ethos required architecture built on open
standards and constructed by means

of collaborative methods. In the Scope
of Work released for contract, the team
never defined a specific technology for
serving the map, but rather described
nearly thirty “Platform Specifications”

on which a contractor was expected to
implement the National Broadband Map.
The winning bid was not a technology-
specific contract, but one that focused
on two critical pieces of architecture.
First, the winning bid used an “open-
source technology stack,” meaning it
was programmed with freely available

resources that use common private
sector standards. Second, it focused

on an agile software development cycle,
which prioritizes regular communication
between programmers and end users, a
shift from the traditional model of govern-
ment software procurement.

Open Source

Computer software whose core software
code has been published and is freely
available to the public is considered an
open source. The terms of an open-
source licensing agreement permit any
user to change, enhance, and modify it.
Open-source software is developed in a
public collaborative manner and is often
free of charge to end users. In many
cases, the business models for using
open-source software come in support
or customization, making the barrier to
entry extremely small or at zero cost.'*®

The Broadband Map is entirely based on
open-source software. There are three
distinct layers, and all are built using
open-source software. The first tier is the
application tier, developed using what is
commonly called a LAMP (Linux, Apache,
MySQL, and PHP) stack; its four compo-




nents are all open-source software and
provide the foundation.’® In addition to
this stack, the team employed a con-
tent management system to serve the
pages known as WordPress, another
open-source software program.’®' In the
second tier, geospatial data and maps
are served via the OpenGeo stack, also
open-source software.'? Finally, the
database tier is built on Postgress, an
open-source database program.'s®

Each part of the architecture had careful
consideration before its selection. The
WordPress environment was chosen
because of the ease of implementing the
content management system and the
extensibility of the software. Once that
option was chosen, the LAMP stack was
designated because it is the predominant
architecture for delivering WordPress
systems. The contractor proposed using
the OpenGeo environment because it
best conforms to the complete Open
Geopspatial Consortium standards and
provides the most flexibility in delivering
the data within the time budgets articu-
lated in the Scope of Work.

The contractor originally proposed

using a proprietary back-end database.
However, once the team realized the ap-
plication could be built on open-source
technologies, they carefully weighed
alternatives with respect to project
costs, delivery schedule, and purpose

of the project and decided to switch to
Postgress. In the end, the application
truly embodies the spirit of the Internet,
down to the open APls upon which it
has been constructed. The system is
entirely open and repeatable, so software
licenses or use restrictions will not
present a barrier to further development

of the National Broadband Map or any
repeat process.

Agile Development

Another area of reform is agile develop-
ment,"** which addresses problems

in the federal information technology
procurement process by looking to
strategies developed in the private sec-
tor. Traditionally, federal applications
have been procured through “waterfall
development.” This approach breaks
program creation into two stages—
analysis and coding. During analysis,

the agency buying the application must
outline all conceivable requirements
before giving formal documentation to
the development team. The development
team begins work, and when they have
finished, the buyers and developers meet
to discuss the project.'® The advantages
of this approach center mainly around

its similarity to the usual workflow in the
federal government—it mirrors current
procurement models, allows for easier
budgeting as requirements are front-
loaded, provides objective standards for
evaluation, and leaves a large record of
documentation.'®®

But waterfall development has disad-
vantages. First, it assumes accurate
forecasting of a project’s requirements in
advance. Such accuracy is frequently dif-
ficult in information technology, however,
as both hardware and software can shift
rapidly. Second, it demands specificity
tailored to funding, planning, and acquisi-
tion. Again, this type of predictive preci-
sion does not always mesh with the rapid
changes taking place.'” This incongruity
could explain proliferating inefficiency in
federal information technology. In Fiscal



Figure 9 Waterfall vs. agile development
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Year 2011, $77.1 billion of the federal
budget was spent on information tech-
nology, a figure that grew 70 percent

in the preceding decade.'®® Less than
one-tenth of all federal information tech-
nology projects are completed on time
and within budget. End users report that
only one-third of the features in procured
applications are regularly used.®®

Agile development seeks to sidestep
these problems by approaching informa-
tion technology procurement in creative
ways (figure 9). Instead of a two-step
waterfall process, it is broken into
smaller iterations, where developers and
customers regularly interact. It emerged
in the private sector in the mid-1990s
as a response to heavy cost overruns.'®°
Coding is done in multiple “sprints,”
where a user selects needed tasks and
the developers quickly construct a pro-
totype that users can test. This approach
promotes an in-depth understanding

of project purposes in both parties and
encourages progress.'®

Despite these technical and budgetary

benefits, agile development is incompat-
ible with much of the structure underlying
federal information technology. It forgoes

the traditional documentation and report-
ing requirements widespread throughout
the federal government.'®? Government
officials also have a higher comfort level
with the risk avoidance created when all
project requirements are laid out at the
beginning.'®® Government contracts are
not structured for agile's “develop-as-
you-go" method."®* Additionally, not all
developers support this reform, either
because it does not suit their skill set

or because it is thoroughly unfamiliar to
them.'® A bureaucracy and workforce
constructed around a certain approach
can resist pressure to adapt.

But barriers should not be seen as a rea-
son to avoid change. With executive and
staff education on the benefits of this
approach, applications could better meet
the government’s needs."®® Federal ac-
quisition regulations could be adjusted,
expanding the procurement exemptions
currently available for architects and
engineers to developers, meaning that
project requirements would not have to
be outlined beforehand and progress
could be more gradual.'®”

In terms of implementation, the National
Broadband Map team required the




development team to pursue an agile
approach in development of the
Broadband Map. The primary reason for
this approach was a short timeline from
development to publication (less than 5
months from contract signing to applica-
tion launch). In fact, the winning bidder
took the agile development process a
couple of steps further and implemented
the standard agile approaches, such as
daily team meetings, shorter sprints to
code, and application development with
real outputs for the clients to see. In ad-
dition, the contractor proposed several
alternatives that made development even
faster. For example, the contractor built
the application in a cloud environment,
which allowed clients to log in and see
the working components as they were
being developed. Daily team meetings
took place in this same environment,
making it possible to demonstrate the
components and actively experiment as
the programmers worked. As a result,
there was no behind the scenes work.
Also, the contractors deployed “live”
builds with their code in a code storage
site, so there was not a lengthy time to
deploy the application or to roll it to an
entirely different user acceptance testing
environment. What the team saw in the
cloud was the application’s most recent
code, which was refreshed every minute.
The combination of these factors led to
a successful project completion within
difficult time constraints.®®

Challenge of Cultural Change

Beyond any specific governmental
reforms that incorporate transparency,
collaboration, and new technology, there
is the broader challenge of the federal
workforce culture. Without changes in

the way that both leadership and staff
approach technical projects, it is unre-
alistic to expect any real lasting change.
The National Broadband Map was an
important example of the improved out-
comes possible when agencies work to
better engage the public as a contribu-
tor of information and expertise. Others
within the government are interested in
cultural change to allow reform to truly
take root.

Reform by the Federal Chief
Information Officer

The Federal Chief Information Officer
(CIO), Steven VanRoekel, has demon-
strated a grasp of the tools available to
promote smarter, leaner government. In
October of 2011, VanRoekel expressed
the urgent need to build on positive
work done so far, allowing “technology
to improve government productivity and
lower barriers to citizen and business
interaction.”’®® Responsible for the larg-
est information technology bureaucracy
in the United States, VanRoekel identi-
fied three goals: eliminating inefficiency,
reaping cost savings, and enhancing
collaboration by discouraging a fiefdom-
based federal culture.'”

VanRoekel's agenda—called “Future
First"—looks to the private sector for
process improvement in federal work-
flows. For example, a program similar
to the “entrepreneur-in-residence”
programs common in Silicon Valley
would allow agencies to bring in subject
matter experts to look at specific issues
without going through a lengthy federal
hiring process.'”" VanRoekel also seeks
to move infrastructural agency appli-
cations toward cloud computing. For



Beyond any specific
governmental reforms that
incorporate transparency,
collaboration, and new
technology, there is the
broader challenge of the
federal workforce culture.

example, the Department of Agriculture
consolidated 21 different email systems
into one under the cloud, dropping per
mailbox costs from $24 to $8.172 “Future
First” will also look to crowdsourcing to
solicit public opinion on federal reform.
As VanRoekel said, “l would love to start
a dialogue on this...about what should
be included and what shouldn't be."'®

In fact, the CIO’s new Federal
Government Digital Strategy formally
applies across all federal government
the basic playbook used in the develop-
ment of the National Broadband Map:
decoupling data from container, open
APls, citizen engagement and novel uses
of technology.'”

OMB'’s Social Media Memorandum
and the Potential for Engagement

The process that led to the National
Broadband Map involved the FCC
repeatedly reaching out to the public.
This outreach came in many forms.
There were blog posts,'”® the IdeaScale
application,'”® events such as the FCC
Developer Day,'”” the desktop and
mobile speed tests,'”® and the crowd-
sourcing utility.'”® All of these provided

valuable information and helped brand
the FCC as truly invested and con-
cerned in the future of our national
broadband infrastructure.

As noted earlier, the PRA creates a
series of procedural barriers to agency
collections of “information,” requir-

ing agencies to perform a cost-benefit
analysis and to obtain OMB approval
before they can collect particular data.'®
The OMB had named a series of exemp-
tions where data that an agency collects
will not be considered “information” for
the purposes of the PRA, however, and
recently identified parallel exemptions
within the field of new technologies

and social media.'®' By following these
guidelines closely, the FCC gained the
benefit of the data that the public pro-
vided without the administrative burden
that would add both time and cost.
Agencies interested in expanding their
options in public engagement should
carefully consult the memorandum while
planning their interactions.

The difficulty in implementing changes
in the way government operates is not a
reason to avoid adjustment. Rather, the
overstretched budgets and economic



Figure 10 FCC’s application programming interface offerings, allowing programmers to
experiment with and manipulate the Map
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instability shows these deeper changes
are urgently needed. Without hard
choices and creative thinking, we will
lose our chance to develop a government
built for the demands of the 21st century.

Continued FCC Commitment to
Transparency and Engagement

Staff at the FCC have continued to
build off their positive experiences with
the Broadband Map and look for oppor-
tunities to make publicly available their
vast amounts of data. In early 2012,

the FCC released a new map depicting
“dead zones” in mobile broadband—the
publication showed that there remain
large areas of Alabama, Nevada, Idaho,

Arizona, and Texas with service gaps.'®
The information was previously available
in a spreadsheet or database format,
but the FCC chose to go further by
providing it in three standard formats—
all used by the private sector, all open,
and all quick."® Therefore, geographers,
developers, and information analysts
can now carry out additional analyses
of the gaps. The FCC seeks to “enable
use of our data by the widest possible
audience so that everyone understands
the issues we are addressing in our
actions."'8* The areas with reduced ser-
vice are eligible for grants through the
FCC's Connect America Fund, which
seeks to complete “our nation’s wired
and wireless infrastructure.”'8®



The National Broadband Map continues
to be leveraged by its users in innovative
ways. Because it was built with open
APls, people began building on it as
soon as it was released (figure 10). A
geospatial firm based in Boston com-
pletely changed the graphics of the Map
to demonstrate what could be done for

a state broadband-mapping exercise. '8
Another company, called broadband.
com, integrated the speed test results
that APl used on the National Broadband
Map to enhance the value of the speed
test data that the company had already
assembled. Usage metrics have indi-
cated that many have taken advantage of
the APIs available and sought to tweak
the map to their needs, just as the pro-
grammers had hoped.

The FCC has also been engaged in

a sustained effort to modernize and
improve its Website by rebuilding the
structure and allowing more agency data
to be available for scrutiny. This work
has merited notice by the Department
of Justice's Office of Information Policy
(OIP), which invited the FOIA Officer of
the FCC to a “Sunshine Week” event
to highlight the agency’s “exemplary”
work on transparency and accessibil-
ity. According to the invitation, the OIP
wants details on how the FCC Website
is used “to promote public engagement
with FCC data and records.”'®”

On April 16, 2012, the FCC hosted its
second developer event.'® Called the
.Gov Developer Meet-up, it was pro-
moted as part of the agency's continued
drive to transparently offer its data and
was intended to create “a more informal
atmosphere for the developer community
to share ideas.” It featured recorded re-

marks from FCC and OMB leadership."®
The event was not only a call for col-
laboration from the public, but involved
13 federal agencies eager to present
their work with APIs.'®® Each gave a
short presentation on their use of APIs to
leverage their assets, and the event was
broadcast online for those who could not
physically attend.'®' Many federal agen-
cies are eager to interact with the public,
and these developer events give them
new opportunities to do so.

National Broadband Map As
Place-Based Policy

Congress directed the NTIA to develop
and maintain a National Broadband Map
that is searchable and interactive: That
was the limit of the command in the
BDIA. By using a fully geography-based
analytic approach, the team developed a
visualization of the data that serves as an
example of what can be done with GIS. If
the status quo approach had been used,
where data are collected and tables of
results are presented, then few if any
correlations to other data could have
been made. The approach the National
Broadband Map team took was to har-
ness the real power of geography at its
lowest common denominator. When data
are presented at the same unit they are
collected (in this case, the U.S. Census
Block level), then not only do external
users have access to the same data as
policymakers, but also they have the
ability to combine those data with data of
the same high-resolution geography. This
is important not just in relation to broad-
band, as researchers, the public, and
policy teams often want to investigate
any number of place combinations, ag-
gregate regions, and different socioeco-



nomic indicators. Data presented in this
lowest common denominator level meet
that objective and set the bar for other
federal entities to not aggregate data for
presentation sake.

Although the National Broadband Map
was completed before the release of the
White House's place-based policy mem-
orandum,'®? it mirrors the methods and
goals that the memorandum espoused.
Rather than offering a one-size-fits-all
solution to problems, place-based policy
seeks to focus resources in specific
places and draw on the combined ef-
fects of coordinated action. This concept
acknowledges that the needs of urban
and rural communities can be vastly dif-
ferent. For example, home ownership in
urban areas might be encouraged via a
neighborhood-based approach of financ-
ing and redevelopment.'®

The power of GIS is to connect dispa-
rate data simply by their relationship of
location, the point of place-based policy.
If the team had not taken this approach,
we would not know any of the population
and demographic estimations; we would
have only record counts of availability.
We would not know any of the speed
test data at any location. We would not
be able to return summary statistics

or rank geographies by cross-cutting
aggregates. We would not be able

to compare Universal Service Study
areas, which receive billions of dollars
of annual federal funding for telephone
universal service, by broadband avail-
ability. Moreover, we would not be able
to compare one company with another
as we can with the provider analysis
pages. In short, we would not know the
context of the data. The geographic
approach implemented here is the
fundamental reason why the project is so
revolutionary.'%*



Conclusions

The United States is confront-

ing an increasingly competitive
world, creating a great incentive

to modernize. The private sector
acts as a laboratory, adopting new
technologies, and the fast-paced
business environment naturally
favors quick and nimble companies
that can incorporate change. Those
who cannot adjust risk becoming
irrelevant.

Government has the stability and pres-
ence to delay adapting, but this cannot
last forever. Economic turmoil, over-
stressed budgets, and a frustrated public
have made adaptation essential. Without
meaningful change, policymakers risk
losing the trust and confidence of
citizens. In an effort to acknowledge the
problem, many within government have
urged that the system become more co-
operative, collaborative, and transparent.
However, rhetoric is cheap; action is not.

The development of the National
Broadband Map and all supporting
activities represent an exemplary action-
able approach to current needs. The
team identified actionable steps to meet
a daunting goal and then implemented

each step. Those steps existed across a
spectrum of areas, not just in information
technology acquisition or program imple-
mentation. Secrets to the success did
not lie in understanding any one ingredi-
ent, but in understanding the combina-
tion of the legal landscape (e.g., BDIA,
ARRA, PRA, etc.), policy landscape
(e.g., administration and policy drivers),
public landscape (e.g., need for crowd
sourcing), information landscape (e.g.,
the content of the data collected), and
technology landscape (e.g., API, open
architecture and open-source software).

Although this paper does not provide a
comprehensive contrast to other federal
geospatial activities, its in-depth analysis
brings clarity to the recipe for success
here and perhaps suggests room for
improvement in the existing environment.
Success necessitates a deep under-
standing of a single content area com-
bined with equally deep understandings
of the legal, policy, public, and technol-
ogy drivers affecting the content.

Mired in bureaucracy, the National

Spatial Data Infrastructure (NSDI),'% the
ideal of a comprehensive U.S. geospatial
library, has provoked a great deal of con-



versation about a federal framework for
geospatial data with limited applications
to show for it. Critics of the NSDI have
noted little action on the initiative. The
National Broadband Map, on the other
hand, was implemented on time, within
budget, and with positive policy out-
comes. The NSDI is not about any single
legal, policy, public, or technology issue.
Perhaps this lack of a tangible focus
contributes to its current state. If leader-
ship in the NSDI took a single focused
policy framework (e.g., economic recov-
ery in the housing market, health care
reform, or national security) and applied
legal, public, and information technology
approaches similar to those described in
this paper, the geospatial infrastructure
would be further advanced.

The NTIA and FCC both need to
understand the broadband landscape;
therefore, both had incentives to have the
project done correctly. For too long, the
NSDI has conceptually been the single
point of entry for spatial data policy. This
mode fails in today's landscape. Maps in
and of themselves are not the end goal.
The true target is policy about some-
thing, like the National Broadband Map is
for advancing public Internet connectivity.

If the NSDI tied spatial data to policy
decisions, geospatial advancement could
occur much more quickly. The impetus
of the National Broadband Map was

a singular directive, and the team met
the goal, producing an interactive and
searchable map of broadband avail-
ability. The NSDI, on the other hand, has
attempted to produce one map, but the
one-map paradigm does not have focus
and does not reach a single policy goal.
Rather, openness around maps and data

about addresses and land parcels would
help to clarify home ownership policy;
openness around maps and data about
public school metrics would help to clar-
ify education policy; openness around
maps and data about labor statistics
would help to clarify economic policy.

A key outcome of any information prod-
uct is the measurement of the way in
which the information is used. This mea-
surement is often glossed over, because
it is difficult to measure policy outcomes.
Information technology experts may turn
to simple use metrics to try to justify
their applications (e.g., the National
Broadband Map received 500,000 visits
in the first ten hours). However, these
metrics fall short, simply because they
are not a real outcome. In the Broadband
Map's case, though, several real out-
comes exist.

In October 2011, the FCC voted to
create the Connect America Fund.'® In
its issuing order, the Commission noted
that the Universal Service Fund will be
maintained at its current rate of about
$7 billion a year and that a portion of
the High Cost Fund, normally desig-
nated for universal telephony service,
will be redirected to ensure the 4-Mbps
download, 1-Mbps upload speed goal
articulated in the National Broadband
Plan. The use of the National Broadband
Map, which makes it possible to visual-
ize where there is availability and where
there is none, is not simply a formal nod
to a data source as authoritative. It is

a real, measurable metric pinned to a
constant set of decisions in the alloca-
tion of hundreds of millions of dollars,
resulting in additional people having
broadband service. In short, the National



Broadband Map is a decision tree for
ensuring that more citizens have access
to the same basic services that many
already take for granted.

Moreover, it stands as proof that careful
planning and savvy management can
permit the achievement of big goals
with limited resources and limited

time. Despite the extensive regulatory
burdens that they faced in creating the
National Broadband Map, the NTIA

and the FCC completed the project on
time, and the project has already had
tangible and identifiable impacts on

policy. Different agencies have differ-
ent responsibilities and goals, but they
can look to this project as proof that the
hurdles can be overcome.

The development and deployment of the
National Broadband Map is an interactive
and informational example of the drive to
modernize federal government through
collaboration, transparency, citizen
engagement, crowdsourcing, and private
sector—driven best practices. The project
is a step in a wider push for cultural
change, as government at all levels seeks
increased efficiency and effectiveness
through technology.



Notes

1 “Crowdsourcing,” Wikipedia, last modified
June 27, 2012, http://en.wikipedia.org/wiki/
Crowdsourcing.

2 Federal Communications Commission,
The National Broadband Plan: Connecting
America, http://www.broadband.gov/plan/.

3  Broadband Data Improvement Act, P.L.
110-385, 47 U.S.C. § 1301. http://www.
gpo.gov/fdsys/pkg/PLAW-110publ385/
pdf/PLAW-110publ385.pdf.

American Recovery and Reinvestment
Act of 2009, P.L. 111-5. http://www.gpo.
gov/fdsys/pkg/BILLS-111hr1enr/pdf/
BILLS-111hr1enr.pdf. Spending of the
funds authorized by this act can be tracked
at http://www.recovery.gov/Pages/default.
aspx.

5  Federal Communications Commission,
The National Broadband Plan.

6 Ibid., XI.
7  lbid.

8 Ibid, 16.
9  lbid.

10 Ibid, 17.
11 lbid, 18.
12 lbid.

13 lbid,, 4.

14 1bid., 29.

15 Ibid., 20. Ninety-six percent of busines-
ses have access to DSL service; 92 percent,
to cable broadband. Ninety-nine percent of

health care facilities with physicians receive
download speeds of at least 4 Mbps, and
97 percent of schools are connected to the
Internet.

16 Ibid.
17  Ibid., 2183.
18  Ibid., 129.
19 Ibid.
20  lbid., 135.
21 lbid., 335.
22 Ibid.

23  Broadband Data Improvement Act,
§102.

24 Ibid., § 103(a).

25 Ibid., § 103(d)

26 Ibid., § 104(a).

27 lbid., § 106.

28 Ibid., § 106(e)(1).
29 Ibid., § 106(e)(2)(A).
30 Ibid., § 106(e)(2)(B).
31 Ibid.,, § 106(e)(2)(C).
32  Ibid.,, § 106(g)(1).
33 Ibid., § 106(g)(2).

34 American Recovery and Reinvestment
Act of 2009, § 106(a)(3).

35  Ibid., Division A, Title II.
36 Ibid., § 6001(b)(1).
37  Ibid., § 6001(b)(2).



38

39

40

41
42
43
44
45
46
47
48
49
50
51
52
53
54

55

Ibid., § 6001()(5). The Assistant
Secretary shall create and maintain a fully
searchable database accessible on the
Internet at no cost to the public,that contains
at least a list of each entity that has applied
for a grant under this section.

Ibid., § 6001(l). The Assistant Secretary
shall develop and maintain a comprehensive
nationwide inventory map of existing broad-
band service capability and availability in
the United States depicting the geographic
extent to which broadband service capability
is deployed and available from commerecial
or public providers throughout each State.
Not later than 2 years after enactment,
the Assistant Secretary shall make the
broadband inventory map developed and
maintained pursuant to this section acces-
sible by the public on a World Wide Web
site of the National Telecommunications and
Information Administration in a form that is
interactive and searchable.”

Administrative Procedure Act ,
5 U.S.C. Subchapter |, http://www.
archives.gov/federal-register/laws/
administrative-procedure/

Ibid., § 551(1).

Ibid., § 551(4).

Ibid., § 551(5).

Ibid., § 551(6).

Ibid., § 551(12).
Ibid., § 551(13).
Ibid., § 552.

Ibid., § 552(a)(1)(A).
Ibid., § 552(a)(1)(B).
Ibid., § 552(a)(1)(C).
Ibid., § 552(a)(1)(D).
Ibid., § 552(a)(1)(E).
Ibid., § 552(a)(2).

Paperwork Reduction Act, 44 U.S.C.
§ 3501, http://www.archives.gov/
federal-register/laws/paperwork-reduction/.

Office of Management and Budget Form
83-1, http://www.whitehouse.gov/sites/
default/files/omb/inforeg/83i-fill.pdf.

56
57
58
59
60

61
62
63

64

65

66

67

68
69
70

71
72
73
74

75
76

77
78

Paperwork Reduction Act, § 3501(8)(a).

Ibid., § 3501(8)(b)

Ibid., § 3501(8)(c).

Ibid., § 3506(2)(A).

Freedom of Information Act, 5 U.S.C. §
552, http://www.foia.gov/.

Ibid., § 552(a)(1).

Ibid., § 552(a)(3)(C).

Freedom of Information Act,
Memorandum for the Heads of Executive
Departments and Agencies, January 21,

2009, 74 F.R. 4683, http://www.dol.gov/
dol/foia/2009_FOIA_memo.pdf.

Presidential Memorandum—Transparency
and Open Government, January 21, 2009,
74 F.R. 4685. https://www.federalregis-
ter.gov/articles/2009/01/26/E9-1777/
transparency-and-open-government.

Open Government Directive, http://www.
whitehouse.gov/sites/default/files/omb/
assets/memoranda_2010/m10-06.pdf.

Social Media, Web-Based Interactive
Technologies, and the Paperwork Reduction
Act, OMB Memorandum, http://www.white-
house.gov/sites/default/files/omb/assets/
inforeg/SocialMediaGuidance_04072010.
pdf.

“Social Media,” Wikipedia, http://
en.wikipedia.org/wiki/Social_media.

Ibid.
5 C.F.R. 1320.3(h)(4).

Social Media, Web-Based Interactive
Technologies, 3.

Ibid., 4.
Ibid.
5 C.FR. 1320.3(h)(10).

Social Media, Web-Based Interactive
Technologies.

5 C.F.R. 1320.3(h)(10).

Social Media, Web-Based Interactive
Technologies.

Ibid.
Ibid.



79  Ibid.
80 Ibid.
81 Ibid.

82  White House Office of Information and
Regulatory Affairs, http://www.whitehouse.
gov/omb/inforeg_default/.

83  Broadband Data Improvement Act, §
106.

84  Esri, “Got Broadband? Take the FCC
Speed Test,” http://video.esri.com/
watch/167/got-broadband_question_-take-
the-fcc-speed-test.

85 Ibid.

86  Social Media,Web-Based Interactive
Technologies.

87 Interview with Jordan Usdan, Federal
Communications Commission, November 4,
2011.

88 Ibid.

89  Federal Communications Commission,
Form 477, Resources for Filers, FCC.gov,
http://transition.fcc.gov/form477/.

90 Interview with Jordan Usdan.
91  Esri, “Got Broadband?”

92  Esri, “What is GIS?", http://www.gis.
com/content/what-gis. “A geographic infor-
mation system (GIS) integrates hardware,
software, and data for capturing, managing,
analyzing, and displaying all forms of geogra-
phically referenced information. GIS allows
us to view, understand, question, interpret,
and visualize data in many ways that reveal
relationships, patterns, and trends in the
form of maps, globes, reports and charts. A
GIS helps you answer questions and solve
problems by looking at your data in a way
that is quickly understood and easily shared.”

93  Speed testing data have been retained
in Federal Communications Commission
databases and are subject to the rules of the
Freedom of Information Act.

94  Esri, “Got Broadband?”.
95 Ibid.
96 Ibid.

97  SamKnows, Global Leaders in
Broadband Measurement, http://www.
samknows.com/broadband/index.php.

98  Ofcom, Independent regulator and
competition authority for the United Kingdom
communications industries, http://www.
ofcom.org.uk/. The results of the 2008 ite-
ration of United Kingdom broadband testing
can be found at http://www.samknows.
com/broadband/pm/PM_Summer_08.
pdf. SamKnows assisted in building a Web
application helping users select broadband
service, Compare Broadband, accessible at:
http://www.comparebroadband.co.uk/.

99 Interview with Jordan Usdan.
100 Ibid.
101 Ibid.

102 TestMylSP,com, “Test My ISP,” http://
www.testmyisp.com/. “Together, the FCC
and Samknows are setting out to provide
US consumers with reliable and accurate
statistics of their broadband connections. If
you are interested in using one of our units to
measure your home broadband connection,
then please sign up below.”

103 The data from the in-home testing units
included name and address, which is clas-
sified as personally identifiable information.
The Federal Communications Commission
is prohibited from releasing personally
identifiable information, so any Freedom of
Information Act request for this information
would require the removal of any personal
identifiers from the data prior to release.

104 TestMylSP.com, “Test My ISP
Requirements,” http://www.testmyisp.com/
requirements.html.

105 Interview with Benjamin J. Balter, Federal
Communications Commission, February 21,
2012.

106 Ibid.

107 Steven Leckart, “The Hackathon Is On.
Pitching and Programming the Next Killer
App,” WIRED, February 17,2012, http://
www.wired.com/magazine/2012/02/
ff_hackathons/all/1. A Developer Day, also
sometimes known as a “code-a-thons” or
“hackathon,” is “an event in which computer



programmers and others in the field of soft-
ware development...collaborate intensively
on software-related projects.”

108 Interview with Greg Elin, Federal
Communications Commission, March 8,
2012.

109 Ibid.

110 Social Media, Web-Based Interactive
Technologies.

111 Interview with Greg Elin.
112 Ibid.
113 Ibid.

114 Greg Elin, Announcing Open
Developer Day at the FCC, FCC Blog,
October 28, 2010, http://reboot.fcc.gov/
blog?entryld=927569

115 Ibid.

116 Alex Howard, “FCC hosts Developer Day

focused on open government innovation,”
gov20.govfresh, November 8, 2010, http://
gov20.govfresh.com/fcc-hosts-developer-
day-focused-on-open-government-innova-
tion/.

117 Digiphile, “Eric Gunderson on FCC
Open Developer Day,” YouTube, November
9, 2010, http://www.youtube.com/
watch?v=hX_6wKc4oqgA.

118 Interview with Greg Elin.

119 Ibid.
120 Ibid.
121 Ibid.

122 Doug Jobert, Developers and Designers
Dive into the Open Data Ocean, HHS
Center for New Media, February 28, 2011,

http://newmedia.hhs.gov/blog/Developers_

and_Designers_Dive_Into_the_Open_
Data_Ocean%20.html.

123 Interview with Greg Elin.

124 Federal Communications Commission,
Electronic Comment Filing System, http://
fcc.gov/ecfs.

125 Broadband.gov, “IdeaScale,” http://
broadband.ideascale.com.

126 Interview with Gray Brooks, Federal

Communications Commission, November 9,
2011.

127 Social Media, Web-Based Interactive

Technologies.

128 Interview with Gray Brooks.

129 Federal Communications Commission,

Discuss: Website Feedback, http://fcc.gov/
discuss.

130 Federal Communications Commission,

Open Internet: Ensuring that every American
has access to open and robust high-speed
Internet service, http://openinternet.gov.

131
132

Interview with Gray Brooks.

Federal Geographic Data Committee,

2011 Annual Report, (Reston, VA: Federal
Geographic Data Committee, 2011), 3.
http://www.fgdc.gov/library/whitepapers-
reports/annual%?20reports/2011/2011-AR.
pdf.

133
134
135
136
137
138
139
140
141
142

Ibid., 3.

Ibid., 4.

Ibid.

Ibid.

Ibid.

Ibid.

Ibid.

Ibid., 5.

Ibid.

David Orenstein, “QuickStudy:

Application Programming Interface (API),”
Computerworld, January 10, 2000, http://
www.computerworld.com/s/article/43487/
Application_Programming_lInterface. “You
often have to rely on others to perform
functions you may not be able or permitted
to do by yourself, such as opening a bank
safety deposit box. Similarly, virtually all
software has to request other software to do
some things for it. To accomplish this, the
asking program uses a set of standardized
requests called application programming
interfaces (API), that have been defined

for the program being called upon. Almost
every application depends on the APls of the
underlying operating system to perform such



basic functions as accessing the file system.
In essence, a program’s AP defines the pro-
per way for a developer to request services
for that program.”

143 Federal Geographic Data Committee,
2011 Annual Report, 5.

144 Ibid., 6.

145 Interview with Eric Spry, Federal
Communications Commission, November 4,
2011. These are tracked as three separate
questions—the first and third are simple yes
or no, and the second requires a text fill-in
from the user.

146 Social Media, Web-Based Interactive
Technologies. Because the crowdsource
application data lack the personally identifia-
ble information that made the data from the
in-home testing more sensitive, it is subject
to Freedom of Information Act requests. As
of the date of this writing, none have been
received.

147 Interview with Eric Spry.
148 Ibid.

149 Open Source Initiative, http://www.
opensource.org/. “Open source is a deve-
lopment method for software that harnesses
the power of distributed peer review and
transparency of process. The promise of
open source is better quality, higher reliabi-
lity, more flexibility, lower cost, and an end to
predatory vendor lock-in.”

150 Martin Brown, “Understanding LAMP
and its Effect on Web Development,”
Webopedia, August 4, 2007, http://www.
webopedia.com/DidYouKnow/Computer_
Science/2007/LAMP.asp: “Short for Linux,
Apache, MySQL and PHP, LAMP is an
open-source Web development system that
uses Linux as the operating system, Apache
as the Web server, MySQL as the RDBMS
and PHP as the object-oriented scripting
language. Perl or Python is often substituted
for PHP." See also “RDBMS,"” Webopedia,
http://www.webopedia.com/TERM/R/
RDBMS.html. “Short for relational database
management system...a type of database
management system that stores data in the
form of related tables. relational databases
are powerful because they require few as-

sumptions about how data is related or how
it will be extracted from the database. As a
result, the same database can be viewed in
many different ways.”

151 WordPress.org, About WordPress,
http://wordpress.org/about/.

152 OpenGeo.org, About OpenGeo, http://
opengeo.org/about/.

163 PostgreSQL..org, About, http://www.
postgresgl.org/about/.

154 Robert Mullins, “Federal CIO Unveils
Initiative to Push XML, Virtualization, Agile in
IT Planning,” Network Computing (October
28, 2011), http://www.networkcomputing.
com/virtualization/231901845.

155 Benjamin J. Balter, “Towards a More
Agile Government,” 41 Public Contract
Law Journal 149 (Fall 2011):10,
http://ben.balter.com/2011/11/29/
towards-a-more-agile-government/.

156 Ibid., 11.
157 Ibid., 11-12.

158 Ibid., 5.

159 Ibid.

160 Ibid., 15.
161 lbid., 15-16.
162 Ibid, 19.
163 Ibid., 20.
164 Ibid., 21.

165 Paul Krill, Agile Developments Benefits
and Challenges, C/O, April 30, 2009,
http://www.cio.com/article/491489/Agile_
Development_s_Benefits_and_Challenges.

166 Balter, “Towards a More Agile
Government,” 25.

167 Ibid., 27, suggesting that Federal
Acquisition Regulation (FAR) 36.601(4)(a)
(8) be expanded to include computer and
software engineers, and that FAR 39.103 be
used to permit breaking larger acquisitions
into smaller iterations.

168 Ibid.

169 Jason Miller, “Federal CIO VanRoekel de-
tails his ‘first’ priorities,” FederalNewsRadlo.



com, October 27, 2011, http://www.federal-
newsradio.com/?nid=241&sid=2608004.

170 Tom Kaneshige, “U.S. CIO: Changing
the Culture of Federal IT,” C/O, October 27,
2011, http://www.cio.com/article/692614/
U.S._CIO_Changing_the_Culture_of
Federal_IT?source=cwartsnip.

171 Mullins, “Federal CIO Unveils Initiative.”
172 lbid.
173 Ibid.

174 Digital Government: Building a 21st
Century Platform to Better Serve the
American People, 2012, http://www.whi-
tehouse.gov/sites/default/files/omb/egov/
digital-government/digital-government-
strategy.pdf

175 Interview with Greg Elin.

176 Broadband.gov, “IdeaScale”.

177 Howard, “FCC hosts Developer Day".
178 Esri, “Got Broadband?”

179 Interview with Eric Spry.

180 Paperwork Reduction Act, 44 U.S.C. §
3501.

181 Social Media, Web-Based Interactive
Technologies.

182 Grant Goss, “FCC Map: Large Areas Not
Covered by Mobile Broadband,” PC World,
February 10, 2012, http://www.pcworld.
com/businesscenter/article/249759/
fcc_map_large_areas_not_covered_by_mo-
bile_broadband.html.

183 The three formats included WMS, MB
File, and Shapefile.

184 Michael Byrne, Data the Way You Want
It—New GIS Data Formats for Mobility
Fund Phase I, Official FCC Blog, March 8,
2012, http://www.fcc.gov/blog/data-way-
you-want-it-%E2%80%93-new-gis-data-
formats-mobility-fund-phase-i.

185 Goss, “FCC Map: Large Areas Not
Covered by Mobile Broadband.”

186 Virginia.gov, Broadband Map,
http://broadbandbeta.appgeo.com/
VirginiaBroadband/VAlnteractiveMap.aspx.

187 Sunlight Foundation, “Department of
Justice celebrates Sunshine Week,"March
12, 2012, http://sunlightfoundation.com/
blog/2012/03/12/department-of-justice-
celebrates-sunshine-week/.

188 Brittany L. Stevenson, Roll Call: FCC
.Gov Developer Meet-Up, Official FCC Blog,
April 11, 2012,. http://www.fcc.gov/blog/
roll-call-fcc-gov-developer-meet.

189 Ibid.

190 The Census Bureau, the Consumer
Financial Protection Bureau, the Department
of Transportation, the Department of
Education, the Energy Information
Administration, the Department of Energy,
the Environmental Protection Agency,
the General Services Administration, the
Department of Health and Human Services,
the Department of Labor, the National
Renewable Energy Laboratory, Small
Business Administration, and the Federal
Communications Commission.

191 Stevenson, Roll Call.

192 Office of Management and Budget
Memorandum, Developing Effective Place-
Based Policies for the FY 2011 Budget,
http://www.whitehouse.gov/sites/default/
files/omb/assets/memoranda_fy2009/m09-
28.pdf.

193 Ibid.
194  Ibid.

195 Federal Geographic Data Committee,
National Spatial Data Infrastructure, http://
www.fgdc.gov/nsdi/nsdi.html/.

196 Connect America Fund, FCC.gov,
http://www.fcc.gov/encyclopedia/
connecting-america.









v .

w Wilson
Center

One Woodrow Wilson Plaza

1300 Pennsylvania Avenue, N.W.

Washington, DC, USA 20004-3027

202-691-4000
www.wilsoncenter.org

4> COMMONSLAB

The Commons Lab of STIP advances research and policy analysis

of emerging technologies and methods—such as social media,
crowdsourcing, and volunteered geographic information—that empower
individuals (“citizen sensors”) to collectively generate actionable scientific
data, to augment and support disaster response and recovery, and to
provide input to government decision-making, among many other activities.

http://CommonsLab.wilsoncenter.org

The Commons Lab is supported
by the Alfred P. Sloan Foundation.




	fcc_final_cover_pg2-3
	fcc_final_inside
	fcc_final_cover_pg4
	fcc_final_cover_pg1

