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Chairman Thune, Ranking Member Nelson and members of the Committee, thank you for this
opportunity to testify on barriers to accelerated broadband deployment.
My name is Larry Downes. Based in Silicon Valley, I am Project Director at the Georgetown
Center for Business and Public Policy and the author of several books on the information
economy, innovation, and the impact of regulation on the speed and trajectory of technology
innovation.
Summary
Let’s start with some good news. Twenty years into the Internet revolution, the U.S. continues
to dominate a global market for disruptive innovation, in large part because of far-sighted bipartisan policies. In particular, broadband-related legislation over the last two decades—
including the 1996 Communications Act, Section 230 of the Communications Decency Act, the
American Recovery and Reinvestment Act of 2009 and the Spectrum Act of 2012—have
encapsulated some of the most successful technology policies ever adopted.
In response, U.S. network developers have built the world’s most extensive wired and wireless
broadband infrastructure. Competing providers are now racing to build next-generation
networks, including gigabit Internet over fiber, cable and hybrid networks and ultra-high speed
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5G mobile networks. And in keeping with recommendations of the visionary 2010 National
Broadband Plan, almost all of this new investment has been privately funded.
Ubiquitous high-speed Internet has meant that every industry my colleagues and I have studied
is in the midst of or about to be dramatically changed for the better.2 If we stay the course,
future investments will make possible a new wave of innovation in everything from
autonomous vehicles to smart cities, virtual reality, on-demand manufacturing, and artificial
intelligence, among many others.
But the broadband revolution has yet to reach some of our most at-risk communities and
remote geographies. As science fiction writer William Gibson famously said, “The future is
already here, it’s just not very evenly distributed.” Though we may disagree about the metrics
for determining acceptable speeds, latency and technology platforms for what constitutes
broadband service, no one can deny that a significant digital divide still exists in the U.S.
Driven by a combination of geographic, demographic and educational factors, today’s digital
have-nots are characterized not by their race, sex, or income but by where they live. Americans
living in rural and tribal lands, as well as seniors and those with less education, are now the
groups disproportionately disconnected from our increasingly important digital conversation.
And we are all worse off for their absence.3
Though our public and utility infrastructure, which just received an overall grade of “D+” from
the American Society of Civil Engineers, 4 should clearly be the focus of the most urgent and
sustained attention, there is also broad agreement that targeted Congressional action can
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accelerate the continued deployment and adoption of broadband technologies, closing what
remains of our digital divide.5
In the spirit of non-partisan cooperation, Blair Levin and I recently reviewed the history of U.S.
broadband deployment and developed eight specific recommendations for future
infrastructure legislation.6 Levin, as this Committee knows, directed the visionary National
Broadband Plan—perhaps the most cost-effective investment of the entire stimulus bill—and
now serves as a senior fellow at the Brookings Institution.
These recommendations are hardly original—well, they probably are to Blair. But in any event,
they are not controversial. Some of them have already been presented to this Committee in
response to your request for recommendations. Others have been offered in various forms by
analysts across the political spectrum.7
Still more specific, common-sense reforms have now been proposed by the FCC in several
infrastructure-related Notices approved without dissent at the Commission’s most recent
meeting.8 Others, including freeing up critical radio spectrum currently licensed to the federal
government, are part of the proposed MOBILE NOW Act.
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Happily, many of the best ideas would cost little or nothing in taxpayer dollars. But they do
require your leadership to break long-standing logjams across government.
In considering how best and most effectively to close the remaining availability and adoption
gaps, my overall advice to this Committee is to learn from the successes and failures of previous
federal and local efforts, notably the 2009 American Recovery and Reinvestment Act--the last
major federal investment in infrastructure rebuilding and expansion.9
Many of the broadband-related initiatives in the stimulus bill significantly improved broadband
availability for those living in rural, mountain and tribal areas, where competitive private
investment for ultra-high speed wired infrastructure remains difficult to cost-justify. But there
is also little argument that, due not to cost but to poor management and unfocused objectives,
far too much of the billions in stimulus dollars committed to this effort failed to help anyone.10
The bottom line is simple: Accelerating deployment and adoption of broadband infrastructure
for disconnected Americans will require some federal spending. But the spending needs to be
done in a more focused and professional way than in the past to reach those who really need
help.
And those efforts can be multiplied by encouraging the update of state and local processes,
which in turn will provide incentives for private investors to reallocate their own capital in ways
that ultimately benefit everyone.
Recommendations
1. Limit and carefully control direct investments. Any direct infrastructure spending Congress
approves should be targeted exclusively to the few remaining census tracts, mostly rural
and tribal, where there is currently no competitive broadband service. Congress should
consider setting aside a modest portion of its proposed infrastructure fund, say $20 billion,
for a one-time rural broadband acceleration program.
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Network operators would be offered subsidies to build out in these extremely high-cost
areas, with a requirement to use technologies with sufficient bandwidth to support
substantial future growth, perhaps up to 100 Mbps speeds. Calculation of specific subsidies
should be made on a per-location basis, determining as precisely as possible how much is
needed to overcome otherwise prohibitive build-out costs.
Funds for the acceleration program, moreover, should come from general appropriations
rather than raising the already-unsustainable fees consumers pay into the Universal Service
Fund, which today represents a 17.4% cost added to voice services.11
To avoid problems that plagued the Recovery Act’s scattered broadband initiatives,
moreover, the acceleration program should be managed by one agency, with strict controls
to help ensure troubled projects get attention (or cut off) sooner rather than later.
Between the National Telecommunications and Information Administration, Rural Utilities
Service, and the FCC, there is consensus that the FCC does the best job at maximizing its
deployment-related funds, and should be the sole agency responsible for the acceleration
fund, albeit with added controls to reduce waste and abuse.
2. Severely limit ongoing support. To date, federal efforts to overcome the financial hurdles
to deploying rural broadband infrastructure have suffered from a structural flaw. The FCC
provides payments in the form of small ongoing annual subsidies, even in areas when all
that was needed to overcome high infrastructure costs was an initial capital investment.
Because of this approach, it can take years for providers to recoup their own capital
investments, unintentionally encouraging operators to build piecemeal in rural areas, and to
make decisions based on what providers believe the government will fund rather than on
what consumers want.
Future investments should avoid this error by offering instead carefully-calculated one-time
subsidies. This will save billions in ongoing costs. While some truly high-cost areas will
continue to need both start-up capital and operating support, the emphasis for any new
rural broadband infrastructure spending should be on those locations for which capital
alone can overcome the need for further government subsidy. This will deliver the most
bang for scarce taxpayer bucks.
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After determining the optimal per-location subsidy needed, the government may find there
are more providers willing to build in underserved rural and tribal areas than there are
funds to support them. If so, the FCC should be authorized to run a reverse auction among
competing providers to bid down the per-location cost.12
The FCC has already proposed such a solution to improve the efficiency of existing universal
service programs, with the goal of letting market forces deliver “the best deal available” to
maximize limited funds.13
3. Extend “Dig Once.” Lack of coordination between broadband and other infrastructure
projects wastes time and resources, particularly when roads are being built or maintained.
It is essential that we fully embrace a “Dig Once” rule, requiring installation of conduits for
broadband equipment whenever roads are being dug up for any reason. According to the
Government Accountability Office, “Dig Once” can reduce the cost of deploying fiber under
highways in urban areas up to 33 percent and up to 16 percent in rural areas.14
At least two bills circulating in Congress now would expand existing “Dig Once” policies.15
Dig Once should also be extended to state roads, and to all public rights of way adjoining
roads.16
4. Address other unproductive barriers to mobile deployments. On the mobile side, the good
news for local authorities is that 5G networks will rely not on macro cell towers so much as
small cell sites, with small, low-power antennae that can be attached to existing poles and
on buildings.
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There will, however, be an explosion of such installations, significantly increasing the
pressure on local authorities to review and approve applications. To ensure U.S. dominance
in 5G deployment, network operators will need authorities to use predictable criteria,
reasonable and consistent terms, and proportionately quick time frames for review.
Local authorities should of course retain the ability to ensure public safety of new
equipment, but much of the sometimes permanent delay operators already experience in
managing applications has little if anything to do with legitimate public policy concerns. As
former FCC Commissioner Robert McDowell recently cataloged, investments are
increasingly being held up by ad hoc or outdated processes, unrelated turf wars, and petty
corruption.17
At a minimum, Congress should establish federal guidelines to eliminate unnecessary
bickering over pole attachments, especially for poles that are municipally-owned or owned
by regulated utilities. To avoid rent-seeking behavior that grinds the process to a halt, we
need cost-based attachment fees, “climb-once” policies, and basic rules about notice and
contractor qualifications. Network operators should not be penalized in either time or
money for replacing or upgrading small cell equipment—applications that are often treated
as full-scale installations of new towers.
The FCC has already begun the process of establishing more aggressive shot clocks and
“deemed approved” rules, but Congressional action on these common-sense improvements
would be easier to sustain over likely legal challenges.18
5. Re-engineer government processes that hinder private investment. Beyond pole and
building access issues, both wired and mobile deployment is being held back unnecessarily
by unproductive costs associated with dealing with slow and overly bureaucratic local
governments. The problem is not so much local regulations as it is local processes—or
often, the lack thereof.
17
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As Google Fiber’s unique approach to selecting its markets has shown, commitment to
efficient permitting and deployment strategies by local authorities can prove decisive in
which cities get new private infrastructure investment and which ones do not.19 Simply
providing a single point of contact within a local government can make a big difference in
both speed and cost of deployment, along with access to city property and streamlined
zoning processes. If inspectors don’t show up when promised, moreover, an entire project
can be stalled at enormous expense.
Both municipal employees and installers would also save a great deal of time by moving
from individualized permits to a single project-based permit. The individual permits repeat
much of the same information, putting a strain on resource-challenged planning
departments to evaluate redundant information, slowing down reviews with no benefit.
Local governments must be cured of the bad habit of holding approvals hostage until
broadband providers agree to pay for unrelated public works, such as repairing streets even
where no work is being performed. This is an inefficient solution to local funding problems,
one that disproportionately impacts costs for broadband consumers.
Especially given the coming explosion of small cell deployments, there is widely-held
consensus that outdated and overly bureaucratic local processes are particularly holding up
deployment of mobile infrastructure, a problem that is guaranteed to get much worse if
positive steps are not taken soon.
A few years ago, I discovered first-hand just how chaotic and ad hoc local approaches can
be. A mobile provider applied for permission to install a handful of new low-power
antennae on existing utility poles in my small unincorporated Bay Area town—equipment
needed to improve 4G LTE service in the hills just north of Berkeley.
Though county officials were ready and able to review and decide on the applications on a
professional basis, doing so took over a year, held up by free-for-all hearings of unrelated
committees and local advisory groups. These meetings were regularly derailed by the
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misrepresentations of outsiders who characterized the applications as being for new, fullsize cell towers, upsetting and misleading residents for no good reason.20
These are especially frustrating and counterproductive inefficiencies, ones that represent
some of the most unnecessary obstacles to accelerated broadband deployment. They must
be resolved quickly. 5G networks, once deployed, will be truly competitive with very high
speed and highly-reliable wired networks. They will not only provide underserved areas of
the country with faster and cheaper broadband options, but will take the mobile computing
revolution to the next level for all Americans, and at increasingly attractive prices.
Best practices distilled from a long history of good and bad examples should be established
at the federal level and included in the infrastructure bill as conditions for local jurisdictions
to receive federal assistance.
6. Make investments technology-neutral. For the most sparsely populated and geologically
challenging parts of the United States, the economics of laying fiber-optic cable are unlikely
to make sense any time soon, even with subsidies. So the question becomes not only what
alternative broadband technologies are best suited to rural and mountainous regions, but
how to encourage providers to continue developing and deploying them.
In many rural areas, for example, fixed wireless technologies have proven themselves
capable of providing high-speed last-mile connections to homes and businesses, with the
promise of even better performance going forward. Satellite-based solutions have also
matured, as have hybrid fiber/copper technologies using existing telephone lines.21
But up until now, Universal Service programs have either explicitly or implicitly favored
wired technologies, for example by defining minimum broadband speeds above what is
reasonably necessary or by setting latency standards in a way that intentionally excludes
satellite-based solutions.22
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No matter how the infrastructure bill provides for broadband in the remaining unserved
locations, it should do so on a technology-neutral basis to encourage continued
development of new options.
7. Address nonfinancial causes of the digital divide. Though the focus of this hearing is on
obstacles to deployment, I want to say a little about the equally important problem of
adoption. Again, there is broad consensus on both the problems and common-sense
solutions.
As the most recent data from the Pew Research Project shows, we are winning the battle to
reduce broadband cost for those least able to afford it. In addition to expanded Universal
Service programs and the shift from voice to broadband for Lifeline and other programs,
leading Internet providers, including Comcast, AT&T and, recently, Sprint, have expanded
programs aimed at low-income families, signing up millions of new Internet users for
roughly $10 a month.23
As the adoption gap narrows, however, we need new strategies that target different
problems. Availability and price are no longer the most significant factors holding back the
13% of Americans who remain offline. Consistent with finding over the last decade, the
Pew Research Center noted recently that only 19% of offline adults cite the expense of
internet service of owning a computer as a barrier.
Instead, “[a] third of non-internet users (34%) did not go online because they had no
interest in doing so or did not think the internet was relevant to their lives.” Researchers
reported. “Another 32% of non-internet users said the internet was too difficult to use,
including 8% of this group who said they were ‘too old to learn.’”24
While income undoubtedly continues to play a significant role in non-adoption, in other
words, many who remain offline wouldn’t use the Internet even if it were free. This
conclusion was also reached by a recent NTIA survey, which found that over half of those
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who don’t have Internet service at home—again, largely rural and older Americans, and
those with less education-- say they just don’t want or need it.25
Part of this resistance comes from the fact that unconnected Americans don’t know how to
use a computer or even a smartphone, let alone how to install and maintain networking
equipment inside or outside their home. So whatever funding the infrastructure law
provides for broadband will be wasted if some of that support isn’t directed to providing
hands-on education and on-going support. Community groups and senior centers are
natural conduits for these essential services.
8. Use the bully pulpit to encourage digital want-nots. Given the Internet’s growing
importance for education, health care, jobs, and civic engagement, there is also agreement
that non-adopters are simply and tragically wrong in thinking broadband isn’t relevant to
their lives.
It is, therefore, incumbent on those of us already enjoying the benefits of the digital
revolution to employ creative new approaches to convincing them to join us. Solving the
training and support issues of the least tech-savvy users will go a long way to overcoming
potent inertia, but it won’t fully answer the relevance problem. Digital want-nots also need
to understand the value of getting online.
These include the obvious benefits of connecting to family and friends and expanding
entertainment options. But there are more fundamental ways emerging technologies,
including the Internet of Things and smart homes and communities in particular can
improve quality of life, especially for seniors hoping to age in place in their homes.
Many of these benefits were vividly described in the later chapters of the National
Broadband Plan, but neither the FCC nor the White House used the Plan effectively to
promote a vision of tomorrow that would make getting online today irresistible.26
Public education about why the infrastructure bill is spending money on broadband will be
critical to getting maximum value from any new investment. That effort should include, at a

25

National Telecommunications and Information Administration, Digitally Unconnected in the U.S. Who’s Not
Online and Why?, Sept. 28, 2016, available at www.ntia.doc.gov/blog/2016/digitally-unconnected-us-who-s-notonline-and-why.
26
Following the Plan’s publication, the focus for policy leaders in and out of the FCC was on the spectrum crisis
the Plan identified—alarms that Congress, the FCC, and network operators have so far responded to admirably.

11

minimum, the White House and related Departments including those dealing with
commerce, housing, health, energy and education.
The FCC should be tasked with coordinating the public outreach, and for working with statups and established companies developing the most exciting and relevant applications and
their respective trade groups in public-private partnerships.
Much as organizations such as the Consumer Technology Association put on local trade
shows for government officials, the FCC should develop visionary presentations about our
broadband future. Then, the Commission should take it on the road, in the form of highimpact mini-trade shows, helping those who don’t believe in the value of connectivity see
and hear first-hand what it is they are missing already and what’s ahead in the near-future.
Following these basic recommendations will maximize the value of any taxpayer money spent
on broadband infrastructure. Even more, these simple steps will help multiply government
spending with continued private investment, accelerating efforts to close the digital divide and
bring the least-connected parts of the country into our growing digital conversation.
In Silicon Valley, that’s we call a win-win-win.
I am happy to expand on any of these points, and look forward to your questions. Thank-you.
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