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Foreword 
 

Increasingly, the wired and wireless networks are converging in architecture and function. For 

example, the further fiber moves towards the customer, the more wireless capabilities are availa-

ble in cellular networks. As wireless offers more bandwidth, it can deliver video and other func-

tions previously thought to require more substantial broadband pipes. The question then arises, to 

what extent are wireless offerings substitutable for wireline services, and vice versa? The 2013 

Aspen Institute Roundtable on Spectrum Policy (AIRS), “Spectrum Policy for the Wired Net-

work,” met on November 13-15, 2013 to consider what spectrum policies would foster best the 

goals of a robust, reliable and effective communications system in the United States. 

 

The 24 leading communications policy experts who met at the Aspen Wye River Conference 

Center in Queenstown, Maryland began by looking at the characteristics of network architecture, 

both wired and wireless, that are relevant to a robust communications network. In the course of 

this exploration, the group considered public goods that need to reach consumers, and the desire 

for consumer choice of competitive services. They also investigated what essential elements of 

the wired network are required by public policy, and which of these can wireless services substi-

tute for. The overall goal was to discover how spectrum services and spectrum policy can ad-

vance overall communications policy goals, e.g., robust, reliable, and effective communications 

with choice where possible. 

 

As the following report details, the discussions were lively and knowledgeable. Throughout the 

report, the Roundtable rapporteur, Geoff Manne, sets forth a number of recommendations that he 

gleaned from the conference dialogue, specifically concerning the issues of rural communica-

tions, public services, and competition. While these recommendations generally reflect the sense 

of the meeting, there were some opponents to the viewpoints recorded and there were no votes 

taken. Accordingly, participation in the dialogue should not be construed as agreement with any 

particular statement in the report by the participant or his or her employer. 
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Spectrum Policy for the Wired Network 
Geoff Manne 

 
Introduction 

As the capacity, speed, propagation characteristics and availability of wireless broadband ser-
vices expand, consumers are increasingly using wireless broadband as a substitute for wired 
broadband. For many services, the substitutability of wireless broadband for wired broadband is 
causing the two networks to converge in architecture and function. For example: 

 The further fiber moves towards the customer, the more wireless capabilities are availa-
ble in cellular networks.  

 As wireless offers more bandwidth, it can deliver video and other functions previously 
thought to require broadband pipes. 

 As Wi-Fi mesh networks become more robust, they may substitute for cellular communi-
cations for many functions. 

The questions then arise:  

 To what extent are wireless offerings substitutable for wireline services, and vice versa?  

 And what spectrum policies would best foster the goals of a robust, reliable and effective 
communications system in the United States? 

In November of 2013 a collection of telecommunications experts gathered for the Aspen Institute 
Roundtable on Spectrum Policy (AIRS) to discuss how spectrum policy could solve challenges 
to bring broadband to rural Americans, improve public services and incentivize innovation 
through competition. 

The Roundtable began with a focus on the characteristics of both wired and wireless architecture. 
This dialogue framed the vision of the rest of the conference by establishing common goals of 
the overall communications network—including robustness, reliability and effective delivery. 
Other topics that set the precedent for policy discussion included competing broadband technol-
ogies and the trends toward convergence of wired and wireless technologies; and the challenges 
that convergence is creating with regards to public goods, competition and rural communica-
tions. 

The Roundtable participants then examined how convergence would affect the transformation of 
the public switched telephone network (PSTN), public goods and reliability. Specifically, what 
components, if any, of the wired network were required by public policy as necessary compo-
nents of public goods? What are the specific challenges that substituting wireless for wired 
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broadband access may create for the “social contract” that has evolved between carriers and con-
sumers? 

Finally, the participants focused on substitution and competition. How should spectrum policy be 
used to generate greater consumer choice for communications services? It is crucial to craft a 
balanced policy that optimizes network output capabilities with consumer choice. 

This report synthesizes these discussions and attempts to provide recommendations on spectrum 
policy for the wired network.  

Although there were several recommendations offered to address the challenges of substitution, 
there was not uniform agreement surrounding any given solutions. In some instances, there was 
not even broad consensus as to the true nature of the underlying challenge. As a result of these 
disagreements, attendance at the meeting does not imply that a given participant agrees with this 
report.  

Communications Architecture Today and Tomorrow 

The FCC’s stated broadband goal is to create “a high-performance America—a more productive, 
creative, efficient America in which affordable broadband is available everywhere and everyone 
has the means and skills to use valuable broadband applications.”1 The FCC has set forth six 
benchmarks to achieve by the year 2020:  

1. Reach 100 million households with access to affordable broadband with actual download 
speeds of at least 100 Mbps and upload speeds of at least 50 Mbps.  

2. Lead mobile innovation, with the fastest and most extensive wireless networks in the 
world.  

3. Provide access to affordable, robust broadband service for every American and the means 
and skills to subscribe to such service.  

4. Provide access to affordable broadband service of at least 1 gigabit per second for every 
American in community anchor institutions such as schools, libraries, hospitals and gov-
ernment buildings.  

5. Provide access to a nationwide, wireless, interoperable broadband public safety network 
for first responders to ensure the safety of the American people.  

6. Enable Americans to have the broadband capability to track and manage their real-time 
energy consumption.  

                                                             
1 FEDERAL COMMUNICATIONS COMMISSION, THE NATIONAL BROADBAND PLAN: CONNECTING AMERICA, “Chapter 
2: Goals for a High Performance America” (2010), available at http://download.broadband.gov/plan/national-
broadband-plan.pdf. 
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To achieve these goals, the FCC recommends promoting innovation through competition, more 
efficiently allocating and managing government assets, promoting broadband affordability 
through inclusion and maximizing the use of broadband in areas where government plays a sig-
nificant role, such as health care, education, government performance, civic engagement, job 
training, economic development and public safety.2 

An important aspect of achieving the FCC’s ambitious goals is the efficient allocation of spec-
trum. Richard Bennett, currently a network technology and policy consultant, recommends a 
grading system for spectrum policy actions in order to prioritize spectrum management.3 The 
grading system would consist of ten factors: 

 Upgrade and Repack. This includes upgrading existing systems to increase their capacity 
and free up spectrum for other users. Upon upgrading, the spectrum would be available to 
meet changing needs. 

 Strive for Sharing. Since the most desirable spectrum allocations are those that can be used 
by large numbers of people, whether a policy encourages sharing is an important factor to 
consider. Commercial mobile networks like Verizon and AT&T are capable of supporting 
about 100 million users with 100 MHz of spectrum—one hertz per user. Broadcast televi-
sion, however, uses about 10 hertz per user. Therefore, there are efficiencies to be gained 
through spectrum sharing based on whether spectrum is allocated for licensed or unlicensed 
use. 

 Reward Application Flexibility. Just as mobile and Wi-Fi networks are capable of hosting a 
variety of applications, which promote consumer choice, the most desirable spectrum alloca-
tions are those that are capable of being shared by many applications.  

 Optimize Dynamic Capacity Assignment. Bringing supply and demand into balance should 
be a priority for spectrum allocations. Modern networks meet demand by allowing flexible 
definitions of units of internal allocation. 

 Permit Technology Upgrade Flexibility. The ease with which an allocation can be upgrad-
ed is an important consideration when making a spectrum allocation. 

 Recognize Aggregation Efficiency. Spectrum allocations that minimize boundary waste 
should be a priority. These are large allocations that can support large user populations and 
diverse applications. 

 Create Facilities-Based Competition. A large number of networks produce competition that 
can be advantageous to consumers, but only up to a point. This goal should be balanced with 
the fact that a small number of networks can lead to more efficient sharing and investment.  

                                                             
2 Id. 
3 Richard Bennett, Technical Principles of Spectrum Allocation, September 2013. Available online at 
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2240625.  
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 Reward High-Performance Receivers. High-performance receivers optimize spectrum 
sharing by tuning into the signals that are intended for them while rejecting all other signals. 

 Allocate in all Relevant Dimensions. Traditional methods only allocate by frequency, pow-
er level and place, which don’t fully capture all the methods spectrum can be used. Spectrum 
allocations should recognize new dimensions of advanced technologies such as direction of 
transmission, beam spread, modulation, coding and time.  

 Promote New Technologies. Spectrum allocation should facilitate new technologies by allo-
cating spectrum for the use of new technologies before their actual deployment.  

Another important consideration in creating a high-performance broadband system for America 
is the extent and characteristics of the convergence of wired and wireless broadband access net-
work architecture. Recent advancements in wireless networks allow some wireless networks to 
serve as Internet access platforms similar to those associated with wired networks. Some com-
mentators are skeptical that wired and wireless networks will completely converge to a common 
architecture, or that wireless networks will likely converge on a common wireless architecture. 
These commentators identify several key differences between wired and wireless networks that 
make complete convergence unlikely, including capacity constraints topology constraints, relia-
bility constraints and mobility. Further, wireless networks may not converge to a common wire-
less architecture because of the inherent heterogeneity and specialization of wireless network-
ing.4  

Wired and Wireless Substitution, Competition and Complementarity 

As the Centers for Disease Control’s National Health Interview Survey (NHIS) report has 
shown, consumers are increasingly turning to wireless as a substitute for wired telephony:5 

Preliminary results from the July - December 2013 National Health Interview Survey 
(NHIS) indicate that the number of American homes with only wireless telephones 
continues to grow. Two in every five American homes (41.0%) had only wireless 
telephones (also known as cellular telephones, cell phones or mobile phones) during 
the second half of 2013—an increase of 1.6 percentage points since the first half of 
2013 and 2.8 percentage points since the second half of 2012.  

By comparison, the NHIS report for the second half of 2007 found that: 

                                                             
4 William Lehr and John Chapin, On the Convergence of Wired and Wireless Action Network Architectures, INFO. 
ECON. & POL’Y (Jan. 2010), available at 
http://businessinnovation.berkeley.edu/Mobile_Impact/Lehr_Chapin_IEP.pdf. 
5 See Stephen J. Blumberg, and Julian V. Luke, Wireless Substitution: Early Release of Estimates From the National 
Health Interview Survey, July–December 2013, NHIS (Jul. 2014), available at 
http://www.cdc.gov/nchs/data/nhis/earlyrelease/wireless201407.pdf. Previous reports are available at 
http://www.cdc.gov/nchs/nhis/releases.htm#wireless.  
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During the last 6 months of 2006, more than 3 out of every 20 American homes 
(15.8%) did not have a landline telephone. Of those homes without a landline tele-
phone, most had at least one working wireless telephone. Preliminary results from 
NHIS suggest that more than one out of every eight American homes (at least 
12.8%) had only wireless telephones during the second half of 2006.  

There is no question that wireless has made significant strides as a replacement for wired tele-
phone access, and econometric evidence seems to support the survey data on substitution. A 
2011 study finds that: 

[W]ireline and wireless voice service are economic substitutes, and…changes in 
relative prices drive economically significant intermodal substitution. Specifically … 
a one percent decrease in the price of wireless service leads to a decline in the de-
mand for traditional wireline service of approximately 1.22 - 1.28 percent. These 
figures substantially exceed prior econometric estimates of the wireline/wireless 
cross-price elasticity.6 

But at the same time, some believe that wireless, even 4G wireless, is not a viable substitute for 
cable, fiber or DSL broadband.7 Given the constraints on wireless, including terms of service, 
high costs, speed deficiencies, bandwidth limitations and other factors, only a small number of 
those living in urban areas may be able to substitute wireless for wired broadband access.  

The differences between wired and wireless networks lead some to conclude that ubiquitous 
broadband access will be made possible only through fiber optic infrastructure because of its ca-
pacity and its complementary relationship with wireless networks. Thus, for some observers, 
wireless networks will remain a complement to, rather than a substitute for, wired connections, 
particularly when it comes to broadband.8  

One important caveat for this this conclusion, however, is the use of wireless broadband access 
as substitute for wired among poorer and minority users. As former FCC Chairman Julius 
Genachowski noted in 2011:  

                                                             
6 Kevin W. Caves, Quantifying Price-Driven Wireless Substitution in Telephony, 35 TELECOMM. POL’Y 984 (2011). 
7 See, e.g., GigaOm, Will 4G Wireless Really Threaten Wires?, BLOOMBERG BUSINESSWEEK (Aug.13, 2009), avail-
able at http://www.businessweek.com/technology/content/aug2009/tc20090813_094821.htm. 
8 See, e.g., Susan Crawford, Roosevelt Institute Fellow Susan Crawford offers a rebuttal to critics who claim high-
speed Internet access is in good shape in the U.S., ROOSEVELT INSTITUTE (undated, visited Aug. 2014), available at 
http://rooseveltinstitute.org/susan-crawford-responding-distorted-op-eds-published-new-york-times. See also, 
PewResearch Internet Project, Home Broadband 2013 (Aug. 2013), available at 
http://www.pewinternet.org/2013/08/26/home-broadband-2013/ (finding that while 46% of Americans have both a 
home broadband connection and a smartphone, 24% have a home broadband connection but not a smartphone, and 
10% have a smartphone but not a home broadband connection).  
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Increasing broadband adoption rates for minority communities is very important, no 
matter how the Internet is being accessed. And with new mobile devices like tablets 
hitting the market, and wireless carriers beginning to roll out 4G networks, which 
will offer a high-speed Internet experience comparable to what many enjoy on desk-
tops, the mobile broadband experience will only get richer.9 

The evidence suggests that: 

Not only are minorities more likely to have mobile Internet-capable smartphones, 
until recently they were more likely than whites to use them to access the Internet. A 
few years ago, while 30% of whites used their cell phone to access the Internet, half 
of all blacks and 42% of Hispanics surfed the net through their phones. These pat-
terns of usage revealed consumers’ preferences. African Americans are more than 
twice as likely as whites to say their cell phone is their preferred device to access the 
Internet, and Hispanics are 60% more likely to say this than whites. In fact, minori-
ties led whites in using a wide range of their smartphones’ capabilities.10 

Meanwhile, rapidly increasing mobile broadband speeds and advancing technology lead many 
observers to believe that wireless networks may be prematurely dismissed as a viable option for 
future broadband architecture more broadly:11  

If wired and wireless broadband access to the Internet are sufficiently close substi-
tutes from the consumers’ perspective, then we can view wireless options as offering 
a bridge across any remaining digital divide. A key difference between wired and 
wireless in the past has been speed, although PC Magazine’s June 2012 mobile tests 
reveal that 4G LTE networks can deliver wireless broadband speeds that actually ex-
ceed the 10 Mbps beyond which the FCC finds little improvement in the basic web 
browsing experience. 

* * * 

[The] observed lack of switching based on speed, suggests that wireless broadband 
options, especially those with some of the speeds reported in PC Magazine’s tests, 
are likely to be viewed by consumers as viable substitutes for wireline broadband. It 
appears that faster wireless broadband speeds together with consumer preferences for 

                                                             
9 Julius Genachowski, Prepared Remarks before the Minority Media & Telecom Council Broadband and Social 
Justice Summit (Jan. 2011), available at http://hraunfoss.fcc.gov/edocs_public/attachmatch/DOC-304191A1.pdf. 
10 James E. Prieger, The Broadband Digital Divide and the Benefits of Mobile Broadband for Minorities, Pepperdine 
University School of Public Policy Working Paper No. 45 (2013), available at 
http://digitalcommons.pepperdine.edu/sppworkingpapers/45.  
11 Leslie M. Marx, Wireless Bridge Over the Digital Divide (Jul. 30, 2012), available at 
http://sites.duke.edu/marx/2012/07/30/wireless-bridge/.  
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mobility are such that issues of speed are unlikely to prevent consumers from switch-
ing to wireless broadband in response to increases in the price of wireline broadband.  

These commentators explain that, because wireless broadband may be the infrastructure of 
choice for many, it may be more important than fiber optic broadband. They further explain that 
the two assumptions associated with next generation broadband network projects—that service 
to the home is essential and that services require high capacity networks—are yet to be validated.  

As such, there is room for wireless to be a disruptive technology and wireless may become a 
more important part of broadband connectivity policy. Therefore, given the possibility of wire-
less disruption, it is important to consider whether universal obligations should extend to wire-
less broadband, whether wireless broadband should be public infrastructure and whether the 
government should continue to invest in fiber optic networks.12  

As smartphones, tablets and other devices with the capabilities of PCs, as well as PCs connected 
to advanced cellular modems, gain access to faster wireless networks like 4G, LTE and LTE Ad-
vanced, data consumption over wireless networks will continue to rise. The trend is towards 
ubiquitous wireless network connectivity. Wireless networks, however, face a significant con-
straint—spectrum scarcity. To overcome this barrier, the industry is shifting to a combination of 
licensed (spectrum) and unlicensed (Wi-Fi) infrastructure in order to meet the growing demand 
of wireless broadband access. This shift is also being driven by consumer preferences because 
Wi-Fi is easily interchangeable with wireless networks on almost all mobile devices. Further, the 
shift is being driven by the reduction in costs for carrier infrastructure and licensed spectrum ca-
pacity.  

The offloading of mobile broadband from wireless to Wi-Fi networks creates a hybrid network. 
These networks are taking the form of one of three business models:13 

 Carrier-Provisioned Hotspots and Hot Zones. Mobile carriers are building Wi-Fi zones to 
increase the amount of data offloading. Although this is largely happening overseas, there are 
signs that U.S. carriers will follow this trend. For example, AT&T gives customers free ac-
cess to thousands of AT&T hotspots, focusing on congested areas where data traffic is the 
highest.  

 Metro Wi-Fi Extensions of Wireline Networks. Cable and other ISPs are building out “In-
ternet Everywhere” Wi-Fi mesh networks in a manner similar to mobile carriers. These net-
works give users the ability to access content on mobile devices away from the home. Such 

                                                             
12 Catherine Middleton and Jock Given, The Next Broadband Challenge: Wireless, 1 J. INFO. POL’Y 36 (2011), 
available at http://jip.vmhost.psu.edu/ojs/index.php/jip/article/viewFile/10/5. 
13 Michael Calabrese, Solving the Spectrum Crunch: Unlicensed Spectrum on a High-Fiber Diet, TIME WARNER 

RESEARCH PROGRAM ON DIGITAL COMMUNICATIONS (Oct. 2013), available at 
http://www.twcresearchprogram.com/pdf/TWC_Calabrese.pdf. 
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networks increase the mobile data traffic offload from carrier networks to wireline connec-
tions via unlicensed spectrum.  

 Fully Integrated HetNets. Wi-Fi would be capable of providing greater relief to congested 
wireless carriers by offloading to unlicensed bands if consumers were able to seamlessly 
transfer between wireless and Wi-Fi networks. Since consumers have to manually discover, 
select and access Wi-Fi networks, there is less offloading than would otherwise occur. This 
could be achieved through various forms of industry standardization. Several mobile apps 
have begun to offer this function, and recent reports suggest that Google is currently working 
on similar functionality. 

Some commentators recommend that policymakers expand the availability of unlicensed access 
to licensed spectrum to boost the supply of unlicensed spectrum. To do this, the FCC would have 
to balance the interests of longtime licensed spectrum users and the potential of broader unli-
censed access. 

Licensed Versus Unlicensed Wireless Spectrum 

In the century since Congress enacted “An Act to Regulate Radio Communication,” spectrum 
policy has tried to address the problems associated with allocating and governing the rights to 
use wireless spectrum.  

Initially, the federal government employed a command-and-control model to regulate spectrum 
use. In 1959, Ronald Coase proposed that property rights—tradable licenses—be assigned to 
electromagnetic spectrum.14 According to Coase, political pressures caused a misallocation (and 
under-deployment) of spectrum: 

The real cause of the trouble was that no property rights were created in these scarce 
frequencies.15 

Coase pointed out that the most efficient way to allocate spectrum is to give it to those users who 
value it most through property rights and secondary markets, employing market forces to allocate 
the scarce resource and deal with boundary (interference) problems. Although it was more than 
three decades before government policy (partially) adopted his recommendations, the Federal 
Communication Commission (FCC) has, since 1994, allocated some spectrum through auctions, 
gradually shifting from its command-and-control regime to one relying in part on markets to de-
termine the best allocation of certain spectrum resources. 

                                                             
14 R. H. Coase, The Federal Communications Commission, 2 J. LAW & ECON. 1 (1959), available at 
http://old.ccer.edu.cn/download/7874-1.pdf.  
15 Id. 
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Although many aspects of the FCC’s spectrum policy still reflect its fundamental command-and-
control regime, spectrum policy associated with personal communication services is increasingly 
market driven. This market-based approach has created efficiencies in the allocation and use of 
spectrum.16  

Meanwhile, the FCC has also made available unlicensed spectrum (particularly in higher fre-
quencies):  

In 1985…the FCC…paved the way for widespread use of unlicensed devices in the 
so-called Industrial, Scientific and Medical (ISM) frequencies in the 900 MHz (26 
MHz), 2.4 GHz (83.5 MHz), and 5.8 GHz (125 MHz) bands. In subsequent years, 
thousands of unlicensed devices were introduced under the Part 15 framework, in-
cluding cordless phones and Wi-Fi radios connecting computers in local area net-
works. One of the lead FCC engineers that worked on the regulatory initiative re-
counts that such devices were neither planned nor anticipated. 

In recent years, the FCC has moved aggressively to allocate more bandwidth to unli-
censed (or “license-exempt”) spectrum…. By 2004, approximately 665 MHz of 
spectrum in the [ISM Bands] had been allocated to unlicensed use…. [T]he FCC 
ruled in December 2008 that the frequencies previously used by analog television 
broadcasts would be set-aside for the use of unlicensed devices. This decision set 
aside an estimated 240 MHz of UHF bandwidth in the median U.S. market, and 
brings the total unlicensed allocation to 955 MHz.17 

The licensed/unlicensed question is a crucial issue for the future of wireless policy, its role in 
offering broadband to consumers, and its relationship to wired infrastructure:  

The core question in wireless policy, broadly recognized for at least the last decade, 
has been how much of the future of wireless innovation will depend on exclusively-
licensed spectrum—whether allocated under a command and control system or auc-
tion and secondary markets—and how much will be developed in bands where it is 
permissible to deploy open wireless systems. 

* * * 

                                                             
16 Thomas W. Hazlett & Roberto E. Munoz, A Welfare Analysis of Spectrum Allocation Policies, 40 RAND J. ECON. 
424 (2009), available at http://mason.gmu.edu/~thazlett/pubs/Hazlett.Munoz.RandJournalofEconomics.pdf.  
17 Thomas W. Hazlett & Evan T. Leo, The Case for Liberal Spectrum Licenses: A Technical and Economic Perspec-
tive (Working Paper Mar. 23, 2010), available at 
http://www.law.gmu.edu/assets/files/publications/working_papers/1019CaseforLiberalSpectrumLicenses20100412.
pdf.  
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We cannot escape some level of government regulation over wireless communica-
tions and therefore must bear the risks of control, corruption and error…. Open wire-
less strategies try to address the…problem by proposing minimal device-level rules, 
symmetrically applied to all devices and applications, with a privileged position for 
open standards-setting processes as a backstop against agency capture.18 

Many have argued that unlicensed spectrum policy has enabled considerable innovation around 
this spectrum and increased access to broadband Internet services.19 And both firms and advo-
cates have pushed for further expansion of unlicensed spectrum: 

An influential coalition composed of major technology firms such as Intel, Mi-
crosoft, Apple, Cisco, Google and other computer manufacturers, together with sev-
eral academics, has been urging the FCC to expand the unlicensed “spectrum com-
mons.”… [T]hese advocates claim [that] exclusive, property-like rights in spectrum 
are obstructive anachronisms.20  

It is important to note, however, that despite generally widespread agreement over the benefits of 
unlicensed spectrum, the trade-off is not merely between regulated (licensed) use of scarce spec-
trum and unregulated (unlicensed) use of abundant spectrum. Rather, it is between regulation of 
the spectrum license and regulation of the standards governing the devices that connect to it: 

The power limits and technology restrictions imposed by regulators protect some ap-
plications and users at the expense of others. Scarcity is not eliminated; indeed, the 
effort to advance what Benkler labels a “well regulated commons” is itself a rejec-
tion of open access. Allocating spectrum for unlicensed usage necessarily excludes 
certain wireless alternatives, implicating trade-offs that need not be made in the case 
of true resource abundance.21  

The Essence of the Debate: Lessons from the IP Transition 

The IP Transition now under way has important implications for national broadband policy, as 
well as for the respective roles of wired and wireless communications. As Harold Feld has stated: 

I believe AT&T’s announcement last week about its plans to upgrade its network and 
replace its rural copper lines with wireless is the single most important development 

                                                             
18 Yochai Benkler, Open Wireless vs. Licensed Spectrum: Evidence from Market Adoption, 26 HARV. J. LAW & 

TECH. 69 (2012), available at http://jolt.law.harvard.edu/articles/pdf/v26/26HarvJLTech69.pdf. 
19 Id. 
20 Hazlett & Leo, The Case for Liberal Spectrum Licenses, supra note 17. 
21 Id. 
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in telecom since passage of the Telecommunications Act of 1996. It impacts just 
about every aspect of wireline and wireless policy.22 

Larry Downes’ extended discussion of the IP Transition in the context of Verizon’s response to 
Hurricane Sandy is instructive. As Downes notes: 

Beyond avoiding the “unintended consequences” of wasting infrastructure dollars 
and unnecessarily stranding network assets in the declining PSTN, quickly and effi-
ciently transitioning every American to IP telephony would help those users who still 
rely on it to make the leap to the 21st century—to broadband Internet and all the ser-
vices beyond voice it has to offer.23 

The question of wired and wireless convergence and substitution had a real-world test in the 
wake of Hurricane Sandy, and the response to the disaster—by network operators, consumers, 
policy advocates and the government—offers insights into the debates that surround the broader 
transition from PSTN to all-IP (including wireless) networks.  

Following the disaster, Verizon chose not to rebuild its destroyed PSTN network on the island of 
Mantoloking, off the coast of New Jersey. Instead, Verizon offered wireless service as (at least) a 
short-term replacement. Some consumers were unhappy with the “fix,” just as some policy ad-
vocates, regulators and local telephone service providers have been critical of the IP Transition 
more generally: 

Washington advocacy groups, state and local regulators, and marginal participants in 
the dying wireline supply chain [have criticized the IP Transition]. Each of them, for 
different reasons, have been tilting at whatever windmills they can find, pleading 
their case to Congress, the FCC, and the press…. 

The advocacy groups reflexively fear any technological advance that reduces the 
need for government regulation of network infrastructure. For state and local regula-
tors, the concern is losing their influence over service providers, and with it the regu-
lar opportunity to extract concessions for changes in equipment or service. 

And so-called “competitive” local phone companies, who piggy-back their services 
off the equipment of the incumbents, know that the faster consumers embrace free or 

                                                             
22 Harold Feld, Shutting Down The Phone System Gets Real: The Implications of AT&T Upgrading To An All IP 
Network, PUBLIC KNOWLEDGE BLOG (Nov. 13, 2012), available at http://www.publicknowledge.org/news-
blog/blogs/shutting-down-phone-system-gets-real-implicat.  
23 Larry Downes, The End of the Wired Telephone Network is Coming…But Not Soon Enough, FORBES (Oct. 30, 
2013), available at http://www.forbes.com/sites/larrydownes/2013/10/30/the-end-of-the-wired-telephone-network-
is-coming-but-not-soon-enough/. 
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bundled VoIP, the weaker their subscription-based business model—and future sur-
vival—appears.24 

Harold Feld has expressed support for, but concern about, the IP Transition: 

This isn’t an engineering problem—it’s a policy choice. Now is the time to make the 
policy choices that will form the foundation of the all-IP network for the 21st Centu-
ry, just as our decisions to adopt these five fundamental principles shaped the phone 
network of the 20th Century. 

We must not keep old rules that no longer serve us simply because they are comfort-
ing and familiar, but we must not be so dazzled by the promise of new technology 
that we forget the foundational principles on which these networks must be built. 
The technology changes, but the social needs and goals remain the same.25 

According to many observers, the switch from PSTN to IP offers many more benefits than prob-
lems: 

The Internet’s packet-switching architecture, open standards, non-proprietary proto-
cols, peered networks and digital hardware are clearly better than separate, closed 
networks based on older analog technologies. They are also cheaper to operate and 
maintain. Competition among Voice over Internet Protocol (VoIP) providers is 
fierce, and prices are falling.26 

Not surprisingly:  

[C]ustomers are voluntarily abandoning wired telephone service in favor of fiber and 
cable-based VoIP and mobile broadband at a remarkable rate. At its peak, the PSTN 
network connected nearly every American. By the end of 2011, less than half of all 
American homes still had a wired connection. That number could fall to as little as 
25% by 2015.27 

 

 

 

                                                             
24 Id. 
25 Harold Feld, Five Fundamentals, Values For A New Phone Network, PUBLIC KNOWLEDGE BLOG (Jan. 29, 2013), 
available at http://www.publicknowledge.org/news-blog/blogs/five-fundamentals-framework-successful-transi.  
26 Downes, supra note 23. 
27 Id. 
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At the same time, however: 

Critics of an accelerated IP Transition warn of the risk of leaving behind the remain-
ing Americans who still rely solely on PSTN, particularly in rural communities, and 
among some elderly and low income households.28  

In part because of the resistance of policy advocates, regulators and local providers, the IP Tran-
sition has been less than smooth, and it has bumped up against regulatory impediments: 

Carriers can’t simply turn off the PSTN network, even in the vast majority of loca-
tions where better and cheaper options are widely available. That’s because decades-
old regulations still on the books require the continued operation of the decaying and 
obsolete analog network, no matter how few users it still has and regardless of cost. 

* * * 

Current regulations, however, require carriers to maintain the PSTN, the mainte-
nance of which is not sustainable. Wireless carriers must forgo investment in new, 
more efficient broadband technology to maintain the aging PSTN infrastructure.29  

The National Broadband Plan similarly acknowledges that required maintenance of legacy PSTN 
networks “is not sustainable”: 

These regulations can have a number of unintended consequences, including siphon-
ing investments away from new networks and services. The challenge for the country 
is to ensure that as IP-based services replace circuit-switched services, there is a 
smooth transition for Americans who use traditional phone service and for the busi-
nesses that provide it.30 

Much of the ongoing debate thus concerns the appropriate policy response to the inevitable IP 
Transition. But it is important to note that the IP Transition itself may usher in the very solutions 
to these policy concerns: 

With the PSTN network off and everyone transitioned to native IP, we can that much 
sooner build the next generation of Big Bang Disruptors to revolutionize, as the Na-
tional Broadband Plan predicted, education, health care, energy, employment, com-
munity, public safety and entertainment.  

* * * 

                                                             
28 Id. 
29 Id. 
30 NATIONAL BROADBAND PLAN, supra note 2 , “Chapter 4: Broadband Competition and Innovation Policy”. 
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If we move quickly, we can solve the remaining technical obstacles and remove the 
social barriers that keep some adults stalled in the 20th century. We can agree to core 
principles for the emerging communications infrastructure that will make it even 
more successful than the one it is replacing. With public education promoted by 
leaders in both government and industry, we can ensure a smooth transition for eve-
ryone, closing what’s left of the digital divide quickly and definitively.31 

 

Setting the Predicates: Communications Architecture Today and 
Tomorrow 

The Roundtable began with a look at the characteristics of network architecture, both wired and 
wireless, that are relevant to the broader policy inquiry. This initial inquiry also addressed the 
goals of a robust communications system and, in particular, the ability and limits of wireless ser-
vices to substitute for and/or complement wired in achieving those goals.  

Contemporary wireless broadband infrastructure consists of licensed spectrum on 3G and 4G 
networks and unlicensed spectrum on Wi-Fi networks. In addition to the macrocells—wide-area, 
high-power base stations—that comprise the foundation of modern cellular networks, femtocells, 
picocells, Wi-Fi routers and other hardware expand and extend basic wireless connectivity. Ad-
ditionally, wireless can include other spectrum such as TV whitespace if it is designated for such 
use.  

These wireless broadband networks compete in many ways with wired broadband technologies. 
Contemporary wired broadband technology consists of Digital Subscriber Lines (DSL), hybrid 
fiber optic and coaxial networks using cable television and cable modems, and fiber optic to the 
home networks. With the advent of new satellite technology like ViaSat, satellite broadband is 
increasingly able to offer fixed wireless broadband connectivity to the home, as well. 

Within wired infrastructure, there are significant differences that make different technologies 
more attractive than others along certain dimensions. Among other things, for instance: 

 Although DSL continues to advance and squeeze additional bitrates from this technology, 
it will likely always lag to some degree behind cable and fiber because of the physical 
limitations of the copper wire that transmits DSL signals. 

 While the last mile of the cable network is shared access (the cable connection comes to 
the neighborhood and provides access to all homes in a neighborhood), DSL offers dedi-
cated bandwidth in the last mile. This can have implications for the effects of congestion. 

 Fiber optic cable offers greater bandwidth, but it is more costly initially.  

                                                             
31 Downes, supra note 23. 
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Differences Among Wired and Wireless Options 

There are fundamental differences between wired and wireless related to capacity, topology, reli-
ability, mobility and economic investment. The table below, presented to the group by Jon Peha, 
summarizes these differences: 

 Wired Wireless 

Capacity Abundant Limited by Spectrum 

Topology Point-to-point Point-to-multipoint 

Reliability Reliable Less Reliable 

Mobility Fixed Mobile 

Economics Fiber is the Highest 
Capital Investment 

High Capital Investment 

Figure 1: Fundamental Differences Between Wired and Wireless 

Importantly, wireless is capacity constrained by spectrum availability and the fact that signals 
decay faster through the air than they decay through copper wire. In the long term, while there 
may be advances in wireless technology, capacity is likely to be more abundant in wired than in 
wireless.  

In wired networks, the communication is point-to-point, determined by where the wires go. In 
wireless networks, there is some point-to-point, but it is easy to communicate from point to mul-
tipoint. This capability makes mobility and portability possible. This is useful if the goal is to 
broadcast the same information to everyone on a network, or on the move, but it also means that 
the network is always sharing capacity, creating a greater potential for congestion. 

Reliability is a key attribute of communications networks, and discussion of reliability (and its 
implications for substitution) was vigorous. Although reliability can have any number of mean-
ings the participants generally referred to reliability as “the ability to transmit all the bits through 
the medium.” In the wireless realm, reliability also refers to ability to transmit over a given geo-
graphic space. 

Economic Considerations 

The economic differences between wired and wireless networks are significant. There are large 
upfront costs to install physical wires as opposed to the relatively lower upfront costs associated 
with emitting a wireless signal, which creates advantages to building wireless networks. Addi-
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tionally, it is extremely costly to upgrade wired from copper to fiber, for example, but upgrading 
within a given medium is appreciably less expensive. For example, upgrading fiber from 100 
Mbps to 1 Gbps is not nearly as expensive as upgrading from coaxial cable to fiber optic cable.  

For wireless, the building of towers requires the most economic investment, and it is the number 
(and placement) of towers that determines a wireless network’s ability to overcome geographic, 
interference and capacity constraints.  

Jon Peha, Professor at Carnegie Mellon University, pointed out that he thought it was a mistake 
to group wireless in rural areas with wireless in urban areas; the constraints are different in kind. 
He described the difference as “coverage limited” (rural) or “capacity limited” (urban). As he 
further explained: 

A cellular provider that is coverage limited means a cellular system in which, if you 
deploy the smallest number of towers you need to cover the region, the capacity will 
be just fine. You don't worry about capacity if you can meet your coverage needs, 
your capacity will be ok. This is true in lots of rural areas, and it’s true in the majority 
of the country by area, not by population.  

But you also have capacity limited regions. That is, the problem of an insufficient 
number of towers would be congestion, not geographic reach. To ensure reliable cov-
erage you need more than the limited number of towers. For these networks engineers 
say you don't need to worry about coverage; if you can meet the capacity require-
ments, coverage will take care of itself. It’s exactly the opposite design problem from 
an engineering perspective. And it turns the economics on its head. 

An additional economic factor that was discussed was backhaul expense, which is the cost asso-
ciated with connecting the edges of a wireless network to the wired backbone infrastructure. This 
is an important factor when considering the costs a wireless carrier faces when building out a 
wireless network. 

The chart below, also from Jon Peha, summarizes the technological and basic economic differ-
ences between the various wired and wireless broadband options: 
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usage-based pricing regime will reduce consumers’ incentive to purchase and use relatively low-
value-per-bit applications. Thus, for example, demand for an application like remote computer 
backup that uses a lot of data but provides relatively little value to the consumer will fall under 
such a regime. In other words, consumers will be “priced out” of lower-value-per-bit applica-
tions. Demand for high-value-per-bit applications like VoIP and telemedicine, on the other hand, 
may not be affected, or may increase.  

In short, the incentives of the carrier change depending on the type of infrastructure and the type 
of constraint, and the resulting decisions can affect consumer demand and the overall mix of uses 
to which the network is put.  

Jonathan Adelstein, President and CEO of PCIA, also identified technological innovations as an-
other solution to expanding coverage (and as an alternative to building towers and licensing 
spectrum). As technology improves bits per second and per hertz, capacity can increase at lower 
cost than would otherwise be required. He also suggested that antennas on buildings, rooftops, 
and other tall structures could be an alternative to building towers. Antennas could expand ca-
pacity and coverage effectively because capacity and coverage are usually only necessary where 
there is a population center.  

Kathleen Ham, Vice President of Federal Regulatory Affairs at T-Mobile, also identified roam-
ing costs as an additional hurdle to expanding the coverage footprint for a carrier like T-Mobile. 
This concern met resistance, however, because roaming is not a cost that all carriers face and ul-
timately is a distribution issue—which carrier gets the revenue from the infrastructure. Whether a 
carrier decides to pay another for roaming is a business decision; either it is more profitable to 
pay the roaming fees or to build the requisite infrastructure.  

In the end, however, it is important to note that very few networks are or will remain for long 
either all wireless or all wired. As Jon Peha noted: 

Mobile data traffic is growing at about 75 percent per year, which is astounding. 
There is just no way, no matter what else we do—and there are lots of other 
things that we should be doing—that you can meet that kind of growth rate with-
out having large numbers of devices with short-range lengths.  

Now that doesn't tell me what the policy is or what the business model is because 
short-range lengths could be devices owned by the carrier or devices owned by 
the end-user or devices owned by third-parties like an airport or a Starbucks. 
Those short-range lengths may be unlicensed on Wi-Fi, they may be licensed on 
femtocells, etc. But I do know there have to be lots and lots of short lengths. And 
if there are lots and lots of short lengths, all of which need high data rate back to 
the Internet, probably on a wire, it means there has to be lots of wired infrastruc-
ture. So we can't entirely be talking about these things as if they are separate. 
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Rural Infrastructure Challenges 

While wireless networks have the potential to offer less-costly and more efficient service to 
sparsely populated rural areas, it is important to consider the wired network infrastructure needed 
to support it. In order to build a wireless network to provide service in rural and underserved are-
as there must be some degree of wired network infrastructure; without it, wireless networks 
would be unable to broadcast a signal powerful enough to provide service.  

Several participants took issue with some assessments of wireless network costs that seem to as-
sume that the requisite wired network already existed. In reality, given the need for wired infra-
structure to support rural build-out, the cost (or some of the cost) of wired infrastructure must be 
included in considering the cost of wireless networks.  

There was also debate about whether simply adding spectrum, especially lower band spectrum 
that has more desirable propagation characteristics, would help coverage in rural areas.  

In the first place, merely having spectrum isn’t the end of the story—it also requires towers, 
backhaul and other infrastructure, and in rural areas especially, the return on invested capital 
(ROIC) on such investments can be quite low, making even wireless build-out in rural areas an 
expensive proposition. And as Public Knowledge Senior Vice President Harold Feld noted, these 
architecture issues can even lead to congestion in relatively unpopulated areas. Moreover, where 
the spectrum available for use is high-frequency spectrum, more towers are required because of 
the propagation characteristics of higher-frequency spectrum. Jon Peha noted that: “If you dou-
ble my frequency it turns out you roughly double the number of towers I need. If you can only 
get high frequencies, your costs are going to be a lot greater.” 

Because infrastructure is so important—again, more than might be expected in rural areas—
regulatory impediments to infrastructure construction become even more significant. Kathleen 
Ham pointed out that: 

There are a lot of instances when we want to build out and we can't because of zoning 
and other obstacles. On Long Island we have a lot of people who want to use T-
Mobile service, but we're having a difficult time getting towers sited out on Long Is-
land because of the zoning difficulties there. 

Jonathan Adelstein argued that spectrum is a long-term solution because it takes years for ac-
quired spectrum to reach consumers. First, the carrier has to upgrade infrastructure by installing 
new antennas and transmitters on towers to handle the new frequencies. Second, the consumers’ 
products also need to be upgraded to use the new frequencies. “It isn’t as if the carrier can ac-
quire more spectrum, flip a switch and begin offloading to the new spectrum band.”  

To the extent that the short-term fix, then, is infrastructure, the need to speed up the regulatory 
processes is significant.  
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Conclusion  

This session focused on the key differences between wired and wireless broadband technologies, 
specifically the economic factors associated with each technology, as well as the unique chal-
lenges facing each network in dealing with capacity and coverage constraints. It was clear from 
the discussion that bright line distinctions (and thus bright line regulatory prescriptions) are diffi-
cult to come by. In reality, most networks are hybrids, comprising both wired and wireless ele-
ments along with other infrastructure elements like switches and routers. And the different types 
of constraints can both have different economic consequences and create different regulatory is-
sues. Nevertheless, regardless of the precise nature of each network, however, the removal of 
outdated or unnecessary regulatory impediments to infrastructure construction seems unambigu-
ously good, facilitating the relief of both capacity and coverage constraints. 

The Transformation of the Public Switch Telephone Network 

The advancement in mobile technology has led to many consumers “cutting the cord” on their 
fixed landline telephone services and relying solely on their mobile telephone (or other IP-based 
technologies) for voice services. As noted above, there is general agreement that this IP Transi-
tion is inevitable. Where the debate has turned instead is to the consideration of which public 
policy principles from the PSTN should also apply to wireless and IP-based voice services.  

Social Contract 

Public Knowledge has proposed the idea that, throughout the last one hundred years or so, a sort 
of “social contract” has developed between phone networks and consumers. This contract em-
bodies five fundamental public policies that define society’s fundamental expectations regarding 
voice communication service. The question is how and whether to carry these principles over to 
an IP-based system. The five principles are: 

 Service for All Americans. This principle contemplates ubiquitous and affordable ser-
vice for all consumers who wish to purchase it. 

 Interconnection Competition. This principle embodies competition between wired car-
riers, which has evolved to competition between wired and wireless carriers. 

 Consumer Protection. Wireless was deregulated early in its inception to encourage in-
vestment and innovation. Thus, there are areas that are unregulated in wireless networks 
that are nevertheless regulated in wired networks. 

 Reliability. This principle refers to call quality and call completion. These are rarely is-
sues in wired networks, but wireless call quality may be less consistent. 

 Public Safety. Wired telecommunication networks have been a staple in the public safety 
infrastructure. If a complete shift to wireless were to occur there are significant challeng-
es to overcome in terms of reliability and the ability to trace emergency service calls to a 
precise address. 
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Service for All Americans 

Basic voice service for all Americans has been a defining public interest characteristic of the 
PSTN. The ubiquity and affordability of the wired network is unmatched for any other service in 
the United States. This ubiquity has not come without a cost, however, as it has required exten-
sive government intervention to achieve. There are numerous subsidies that make the service af-
fordable and to encourage network deployment in areas where it would otherwise not be eco-
nomically feasible to do so.  

Some consumers are unwilling, or unable, to pay for both wired and wireless voice services. 
Low-income households that can’t afford two separate subscriptions are choosing wireless pri-
marily because of its mobility capabilities. Another reason may be because the proliferation of 
Wi-Fi is making wireless much closer to ubiquitous and much more affordable. While there are 
reasons why wireless and wired are not perfect substitutes, it is clear that, for many consumers, 
the two networks are reasonable substitutes. 

Even if wireless telephone networks were to become a near-complete substitute for wired tele-
phone networks, divergences may persist (without a considerable shift in the underlying regula-
tory framework). Importantly, there is no carrier of last resort obligation for wireless—meaning a 
wireless carrier cannot be forced to connect a particular user to the network.  

There has been an emphasis on servicing and distributing wireless to rural carriers, and ubiquity 
has successfully increased in part by making Universal Service Funds (USF) and programs like 
LifeLine available. And technological solutions like Wi-Fi and self-provisioning have helped. 
But, for the reasons discussed above, there are still substantial infrastructure challenges facing 
wireless in rural areas.  

But there is disagreement about how ubiquity and affordability should be achieved if there were 
a complete shift from wired to wireless. Given that 96 percent of Americans use a phone number 
for basic phone service—whether it is wired or wireless—some at the conference believed that 
wireless coverage—service offered to all households—should be mandated. There was con-
cern with some of the competition-based tests that indicate that an area, which wireless carriers 
claim is covered by wireless, is not actually covered. The coverage complications increase where 
a given area theoretically has service, but where, by virtue of geography, some consumers simply 
do not have usable access. Further, more coverage complications arise as new areas are devel-
oped where there was not previously coverage. For Harold Feld, guaranteed service is the highest 
priority, and ubiquity, he asserted, “is not achieved by any other thing that we have not mandated 
that ubiquity for.” 

In addition to mandating service, there was also discussion about mandating technology up-
grades. Mandating technology upgrades may be necessary to achieve ubiquity and affordability 
if a complete substitution of wired by wireless were to occur. Those advocating a mandated solu-
tion argued that when the phone network is updated, the costs should not be born completely by 
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consumers. If there is a mandated shift for public policy reasons, there needs to be some recogni-
tion that the status quo is changing and consumers should not have to bear the entire cost of that 
change. For example, if a consumer were to switch to digital voice, the consumer would lose use 
of their fax machine, but that would be the consumer’s choice. If, however, there were a mandat-
ed change to digital voice, then the public would be taking away a product with which some con-
sumers are satisfied and that some consumers rely upon. These consumers should not have to 
bear the cost of the transition. 

Several roundtable participants pushed back on the idea that service and technology upgrades 
should be a mandated obligation for carriers to bear. As Austin Schlick, Director of Communica-
tions Law at Google said, “I'm not familiar with the concept that disruptive technologies should-
n't have any negative effects.” There was concern that trying to minimize the impact of the tran-
sition on ubiquity and affordability could prevent a maximization of the positive effects of the 
transition.  

But rather than allow these concerns to thwart the transition entirely, Geoffrey Manne argued 
that any disruptions should be dealt with ex post: 

If moving from 97 percent penetration to 94 percent means we should stop this before 
it happens because we need to resolve that problem first, you may be imposing much 
greater cost on the 94 percent for a small benefit to the 3 percent. It would be better to 
undertake the clearly value-increasing transition and deal with the marginal problem 
subsequently, even to the point of determining who pays only subsequently. 

Concurring with this point, Harold Feld remarked that, “for a lot of these issues, to the extent that 
we have these issues, we need to be solving them concurrently. And we will certainly discover 
new issues as we start to transition.” 

Manne continued, noting that: 

Part of the problem is that you have to ask permission first, and that strikes me as cre-
ating a huge problem. How can we, or should we, think about getting ourselves to a 
system where you don't have to ask permission, say, on Fire Island to switch the net-
work? Don’t we want a regulatory system that says, “if they do switch the network, 
there may be regulatory requirements subsequently that they'll have to meet, and if 
they can't meet them there will be consequences. But subject to that limitation, pro-
viders are free to manage their networks as they see fit?” 

Likewise, David Don, Senior Director for Spectrum Policy at Comcast, suggested the need of 
performing cost-benefit analysis and ensuring that at some point “the holdout, especially the irra-
tional holdout, cannot stop progress.” 

At the same time, there was also concern that market forces that might otherwise deal with ubiq-
uity and affordability concerns would be thwarted by mandated service. If wired carriers that do 
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not compete in the wireless space see that incumbent wireless carriers are mandated to provide 
services to everyone, they may be less inclined to enter the wireless market and compete. Addi-
tionally, mandated service eliminates an element of competition. If carriers are obligated to pro-
vide ubiquitous service, no carrier can differentiate itself by offering ubiquitous service. Dis-
counting competitive and market forces by mandating ubiquity could therefore negatively affect 
the transition to wireless, innovation and pricing.  

Reliability 

Reliability can be measured in terms of call quality and call completion rates. These two aspects 
of quality are crucial to public goods like emergency services. Reliability in wireless can fluctu-
ate based on call volume, which can be a function of population density and other exogenous 
variables that cause congestion. Additionally, wireless phones can be inadequate in long-term 
power outages whereas PSTN wires are separate from the electric power grid.  

While a shift from wired to wireless does pose some reliability issues, it also provides an oppor-
tunity to rethink reliability. For example, the reliability standard for wireless would be much 
higher in terms of rapid deployment and repairing damaged networks. Two wireless networks 
can enter into temporary roaming agreements, which would enable them to share damaged net-
works making both networks stronger. Additionally, wireless networks can contract with ISPs to 
use Wi-Fi hotspots to facilitate offloading, temporarily easing strain on a damaged network.  

But while the shift from wired to wireless creates the opportunity to rethink reliability, wireless 
networks still have some perceived reliability issues. This is likely one of the issues preventing a 
more-rapid, more-complete shift to wireless. Although there has been a substantial amount of 
cord-cutting by consumers, businesses (and especially small businesses) need particular levels of 
quality and reliability; many are unwilling to make the tradeoff to wireless.  

One possible solution would be to create a reliability threshold for wireless. By creating this 
standard, it would force carriers to solve the problems associated with isolated consumers and 
spur broader roaming agreements. This would be particularly important for public health and 
safety services and could lead to emergency roaming agreements that would be triggered by cer-
tain events. Before wireless can be a true substitute for wired, however, the reliability of wireless 
needs to be addressed. 

At the same time, wireless has advantages over wired. As noted above, wireless networks may be 
more flexible when damaged. They permit mobility, digital device connectivity, VoIP services 
and more. While the transition may permit a rethinking of reliability, it should not be presumed 
that wireless networks would fare worse under a more appropriate standard. 
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Public Safety  

Similarly, there are advantages and disadvantages associated with the shift from wired to wire-
less in the area of public safety. When an emergency call is placed from a wired network, data 
such as the origin of the call is transmitted to first responders. There are reports that indicate sig-
nificant declines in the number of emergency calls that transmit the origin of an emergency call. 
This shows that there is going to be a cost to maintaining this positive public safety element. 
There are, however, benefits to new technologies such as Text to 911 that show that there are 
tremendous advantages to public safety from wireless and wireless innovation. 

Inherent in the concern about public safety is reliability. Many of the issues discussed with re-
gard to reliability also pose significant issues within public safety.  

Conclusion 

The shift from wired to wireless is not going to be frictionless and concerns about ubiquity, af-
fordability, competition, consumer protection, reliability and public safety should not be dis-
counted. Although there were divided opinions about some of these factors, there was at least 
some consensus that public policy should incorporate a cost-benefit analysis. The magnitude of 
the particular costs and benefits are subject to disagreement. 

As Blair Levin, Fellow in the Aspen Institute Communications and Society Program, noted, 
however: 

In policymaking you never solve 100 percent of a problem. What you want to do is 
solve 80 percent of the problem, and then move on to the next problem. The conse-
quences and costs of worrying about that last little bit are tremendous on policymak-
ers. For example, in universal service approximately 60 percent of the cost of getting 
100 percent of homes was on the last .02 percent of the homes. At that point the re-
sources can be put to much better use addressing the first 80 percent of the next prob-
lem, and invariably new technology (satellite, for example), will come along to miti-
gate the rest of the first problem. 

Substitution and Competition 

Device and service substitution can create significant competition incentives that foster greater 
choice of communications services for consumers. The Roundtable discussed the different types 
of substitution that occur in the telecommunication services industry. It further addressed how 
policy-makers should measure substitutability in this arena in ways that will allow providers to 
optimize the capabilities of the system while allowing consumers to optimize choice.  

Robert Atkinson, President of the Information Technology and Innovation Foundation, suggested 
that substitution can occur on several different levels.  
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 Device Substitution. In some instances consumers are using mobile devices, like a tablet, 
instead of a computer.  

 Architecture Substitution. Architecture substitution is rather narrow and generally con-
sists of substituting voice over IP for PSTN.  

 Application Substitution. Application substitution usually occurs when consumers use a 
different medium to communicate other than voice, such as a video call. 

 Video Substitution. Video application substitution refers to consumers using alternatives 
to cable, like over the top services, for television.  

 Network Substitution. Network substitution refers to the broader substitution of wireless 
for wired. Within network substitution there are four types of wireless connection op-
tions:  

 Fixed wireless;  

 Mobile/cellular;  

 Untethered Wi-Fi in home; and  

 Untethered Wi-Fi outside the home.  

There are reasons that substitution is beginning to be an attractive option for many consumers. 
Contemporary wireless technologies like 4G, LTE and LTE Advanced make services like video 
streaming over wireless comparable to video streaming over wired. Mobile devices, such as tab-
lets, are now available with wireless plans built in and with the ability to offload to carrier sup-
plied hotspots, as discussed previously. Additionally, the costs associated with wireless are in-
creasingly manageable, especially if there is a family or business plan that only charges a small 
amount to add an additional line.  

There are issues, however, that impede the complete substitution—many of these were discussed 
previously. Specifically, wireline networks can handle much more data more readily than wire-
less. To prevent wireless congestion, wireless carriers will sometimes institute usage caps or ap-
plication restrictions. This inhibits the ability to substitute perfectly. There are also certain appli-
cations for which wireless may never be a suitable substitute. One example is a medical device 
that may require the stability of wired networks in order to remotely monitor a pacemaker. Alt-
hough there may be wireless options available, people may not be willing to rely on wireless 
when relying is a matter of life or death.  

Again, wired and wireless are not perfect substitutes—but there is certainly a degree of substitut-
ability. As Rob Atkinson noted, “we're not talking about perfect substitution, or perfect competi-
tion, we're talking about good enough competition.” To the extent that there is some degree of 
substitutability and more competitive alternatives, these choices help consumers by creating a 
competitive restraint between wired and wireless. Michael Calabrese, Director of the Wireless 
Future Program at the New America Foundation noted that “there will be increasing competitive 
pressure that hopefully will put a check on prices or anti-consumer practices in either direction.” 
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Additionally, wireless has advantages over wired along certain dimensions. If and when these 
predominate—say, when a guaranteed connection even when away from home is more important 
than guaranteed perfect call quality—wireless will exert a stronger competitive effect on wired 
networks. Vice President of Regulatory Affairs and Governmental Relations for Time Warner 
Cable Terri Natoli said, “there are different levels of needs that people have and, depending on 
what those are, wireline, wireless services can be exactly substitutable.” While, as Harold Feld 
pointed out, imperfect substitution can be a real problem for some people, some of the time, as 
Rob Atkinson replied, the issues of imperfect substitution (and policy choices that may allow one 
option to disappear to the detriment of some small number of consumers) is really a social issue, 
not a competition issue: “It doesn't really matter from a competition perspective whether eight 
percent of the people or all of them don't care, and six percent of the people are behind a cell 
tower, that's not a competition issue as long as enough people can have a choice that disciplines 
the market.” 

Terri Natoli went on to make another important point affecting the extent of competition between 
networks—or, more accurately, the extent of perceived competition: 

One reason we may not recognize that we may have considerable competition from 
multiple services is because of archaic language in the statute that applies across the 
board and that was adopted at a time when we didn't even have VoIP. Hardly any-
body would dispute the fact that VoIP is a substitute for traditional wireline services. 
Yet there are comparable provisions in state statutes to regulate VoIP. The statutes 
that govern these services don’t really seem to comport with where the technology 
has gone, the way services are going, and what substitutes for what, and these provi-
sions impede the development and recognition of competitive alternatives. 

As Charlie Firestone summed it up: “It’s a familiar theme, that the law hasn't quite kept up with 
the technology, nor can it ever, but it can be a real restraint on innovation.” 

Recommendations and Discussion 

The AIRS participants divided into working groups to discuss what spectrum policies can ad-
vance overall communications policy goals—robust, reliable and effective communications with 
choice where possible. The specific issues addressed were: 

 The Rural Broadband Challenge. How can public policy incentivize broadband build-
out in rural areas? 

 Public Services. How can the government create a spectrum policy that provides public 
safety services? 

 Competition. Spectrum choices for competition are largely about tradeoffs—which 
tradeoffs should the public care about most? 
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The Rural Broadband Challenge 

Recommendation: The FCC or Congress should create a competition or trial—the Rural Broad-
band Challenge—to induce innovators to come up with a way to bring reliable, affordable wire-
less to rural areas.  

 Objectives: 
o The trial would include five to ten rural communities that are served by old DSL 

services and would attempt to determine if a wireless overbuild could be done that 
would satisfy consumers.  

o The solution would have to include wireless phone and broadband service.  
o After a period of time, there would be an assessment to see whether the users 

were satisfied and whether the service was a good substitute for wired.  
o The results would be used to inform whether future carriers would be allowed to 

only use wireless.  
o Of course, this type of trial or competition would require the support of the local 

communities.  
o Importantly, the trial must incorporate all the features of the old system and all 

legacy equipment must be supported through the new system.  

 Participants: 
o The trial would include a broad group of participants such as carriers, existing li-

censees, public private partnerships, lessees or any other interested party.  
o The participants would be free to incorporate diverse technologies such as LTE or 

white space and would receive forbearance of TV white space rules.  
o As an incentive to participate there would regulatory relief for those that were 

willing to participate and the relief would extend beyond the competition for the 
firm that most successfully substitutes wireless for wired.  

 Evaluation: 
o The trial would be evaluated by certain benchmarks set by a selected independent 

auditor and have FCC oversight. The benchmarks would include: 
 reliability  
 performance and speed  
 ubiquity  
 affordability  
 costs 
 functionality 

o Importantly the success of the trial would focus on residential and business sub-
scribers, but there would be positive credit given for incorporating important an-
chor institutions such as schools, libraries and hospitals.  

o There would also be additional credit given for incorporating emergency services 
such as FirstNet and 911 into the wireless service.  
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There was resistance as to whether the Local Exchange Carriers and other incumbents would be 
assessed on the same threshold as large national carriers. There was also concern about whether 
Universal Service Funds would be shifted to a new entrant that can deliver the same service. 

There was substantial discussion on who would fund, implement and assess the trial. There was 
general agreement that it should be funded by industry because the FCC would not likely secure 
the funds. Additionally, the FCC would not likely be the best auditor. There was also agreement 
that the FCC should have some oversight, but there was disagreement about how much involve-
ment or oversight the FCC should have.  

Finally, Blair Levin noted that in his experience working on projects relating to rural broadband:  

The constraint has not been the power limit, it's been the equipment costs. And the 
government could play a much more significant role in helping accelerate that mo-
ment where the chicken meets the egg. But I don't think it's a power limit. What's re-
ally behind this, and behind a lot of things, is we have areas that aren’t bandwidth 
constrained, but bandwidth rich, and yet struggling to establish reliable, consistent 
connectivity for other reasons. In these cases, the government could essentially drive 
down equipment costs, which is the current barrier to the utilization of that kind of 
spectrum. 

Public Services 

The public services working group worked on possible solutions to bring broadband wireless 
services in education, health, economic growth, and emergency services.  

Education: In the education sector, the group suggested two areas of focus: E-Rate and usage 
caps. The desired outcomes were to use E-Rate funds to fund devices for students, to fund access 
to broadband on campus and off campus and to fund student access and connectivity at all hours. 
With E-Rate, there were concerns that students would be using E-Rate funds to purchase devices 
that would most likely be used beyond the classroom and beyond the scope of the designated ed-
ucational purposes. This use could have a negative effect on business models and the optics of 
such a program could be problematic. Additionally, there is concern with what role the federal 
government would play in the E-Rate process.  

With respect to usage caps, the group noted that it wasn’t opining on whether usage caps were a 
good thing or bad thing, but rather to note their concern, if usage caps were imposed, and result-
ed in people using bandwidth less for education, healthcare or public safety. As Blair Levin ex-
plained: 

If somebody was able to text a picture of a situation to 911 but didn't want to do it be-
cause she might blow her usage cap, that would be problematic. We don’t recom-
mend the FCC actually do anything about usage caps, other than to monitor whether 
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or not this is happening anecdotally. We see no signs that it's happening, however, 
and simply note that it would be an area of concern if it were.  

Healthcare: Healthcare is unique because there are a lot of devices that would need to be deliv-
ered through spectrum. To make this happen there does not need to be a significant policy 
change. The essential elements to ensuring healthcare uses spectrum effectively are reimburse-
ment and incentives. As long a public policy is able to align the incentives of those bearing the 
cost of the infrastructure, wireless could be a valuable substitute for wired applications in 
healthcare. The group did not address how reliability concerns would factor into the analysis of 
healthcare services.  

Economic Growth: The economic growth discussion centered on two ideas—dedicated spec-
trum for specific purposes and a regulation-free Internet of Things. The dedicated spectrum 
would be set aside for an operable network such that industry groups could request to use the 
dedicated spectrum for specific purposes. Deregulating the Internet of Things would create an 
innovation friendly environment, which could create substantial consumer welfare gains.  

There was disagreement about completely deregulating the Internet of Things. Some insisted that 
regulation to promote data security and privacy in the Internet of Things should be required. 
Others argued that there should not be data security and privacy regulation, but there should be 
transparency. They argued that a light touch is required during the early stages of development of 
the Internet of Things. As Rob Atkinson remarked:  

If I buy a car and it's tracking me and sending it to the NSA, I'm not going to buy 
from that car company again. I think transparency is what you want there. But I don't 
think we know enough about security in these areas. If you really want the Internet of 
Things to work from a societal perspective, you start aggregating data in an automat-
ed way and you analyze it and I worry that if we go down the data/privacy regulation 
path too early we'll squash all of that innovation. 

Emergency Services: Focusing on emergency services—specifically 911 emergency calls—the 
working group generally agreed that there was a need to redefine the nature of 911 because the 
current model is outdated. The 911 today looks very similar to the way it did 50 years ago. Part 
of the problem with emergency services is there is a separation in authority. There are federal 
rules but the money to fund the emergency services comes from the states. Additionally, there 
are also jurisdictional differences between police departments and fire departments.  

Getting customers to use digital equipment is not a significant problem because most consumers 
are switching to smart phones that use contemporary technology. The public safety ecosystem, 
however, has an embedded cost that makes upgrading very difficult.  

The working group also discussed developing a trial or competition for new emergency services. 
The main goal of the proposal would be to have companies competing to incorporate the robust 
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types of services that are being offered through creative innovation, like mapping, into emergen-
cy service. The key to this would be providing regulatory relief for those regulations that are cur-
rently hampering innovation in emergency services.  

The trial would involve holding current regulatory requirements constant for some period of time. 
During the transition there would be a value-added unregulated zone. That is, anybody can add 
services, charge any amount they want for it, develop new functionalities, etc. The trial would 
also allow the states involved in the process to accelerate the timetable or provide a way to create 
unique rules that allow experimentation at the state level. After the transition period, there would 
be no requirement for any service provider other than total transparency, both as to the device 
and as to the service. As long as the customer knows exactly what they can do with the 911 ser-
vices and what they cannot do with the service they select.  

Competition and Wireless 

Roundtable participants who examined competition and wireless suggested that competition 
should not necessarily be the goal, but that it should be a means to an end. Instead the end goal 
should be efficient delivery of wireless to consumers. Members of the group agreed that, while 
there are several things you can do around competition in this space, the most important relate to 
spectrum. 

The group presented three potential spectrum policy frameworks to think about how to address 
spectrum policy for wired/wireless competition: 

 The first option is to use spectrum policy to maximize competition wholly among wire-
less competitors.  

o Maximizing competition here would entail licensing all of the spectrum and seek-
ing to ensure that all bidders have reasonable opportunities to reach competitive 
scale. 

 The second option is to create an environment to encourage wired networks to compete 
with wireless.  

o Maximizing competition here would entail creating a robust system of unlicensed 
spectrum both in the higher bands and the lower bands so that you have much 
more ubiquitous offloads. 

 And the third option is to create an environment to encourage wireless networks to com-
pete with wired.  

o Here again maximizing competition would entail expanding licensed spectrum. 

A plurality of the participants agreed that the second option was the most significant.  

This approach to spectrum policy and competition analysis would be a significant and valuable 
break from past practice. To date, all spectrum policy discussions, and all FCC analysis of spec-
trum transactions have turned entirely on competition solely among wireless companies and in a 
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“wireless market.” Shifting to a conception of competition and spectrum policy that affirmatively 
takes account of inter-modal competition would effect a significant improvement. 

 

The group’s specific recommendations were to: 

 Allow power variability and use of unlicensed spectrum in rural areas. 

 Allow sharing of spectrum above 5 GHz. 

 Remove all spectrum use restrictions as long as there is no interference. 

 Limit the ability of cities/municipalities to restrict tower siting or other kinds of small 
cells, and reduce or eliminate cellular build-out requirements. 

 Allow others to make unlicensed use if licensed spectrum remains fallow for a sufficient-
ly long amount of time. 

 Direct some federal spectrum money back to agencies to have them to buy more spectral-
ly efficient equipment. 

The group also discussed the relationship between licensed and unlicensed spectrum. Given the 
scarcity and nature of the licensing rights, there is opportunity for bargaining to occur between 
firms as to the use of certain spectrum bands. This could also increase consumer welfare as 
Coasean bargaining drives down costs. Additionally, in a world of zero transaction costs there 
could be much higher efficiency and innovation. Utilizing unlicensed spectrum would minimize 
transaction costs (because bargaining, at least over spectrum, wouldn’t occur at all), whereas li-
censing spectrum has high transaction costs. At the same time, as at least one participant (Geof-
frey Manne) pointed out:  

Decision-making authority will be vested somewhere, even if spectrum is unli-
censed. The relevant question becomes whether the benefits of minimizing transac-
tion costs in bargaining over spectrum outweighs the costs of bargaining over other 
controls on the uses of unlicensed spectrum (such as device standards, for example). 
Tchoice between licensed and unlicensed is not just a choice between controlled and 
open access; it is a choice between two different models of controlled access, where 
the locus of control shifts from spectrum licenses to device standards.32 

                                                             
32 It is also important to note that “[J]ust as important as who may use spectrum is how they may use it. Indeed, cur-
rent FCC licenses define not just who may transmit over a certain channel, but what technology they may use, what 
content they may transmit, and even what business model they may employ. Even if transmission were open, author-
ity to set rules about what kind of equipment is allowed to transmit—in government or private hands—is control 
over how the spectrum may be used because any decision in favor of one type of equipment or technology necessari-
ly excludes others. Whoever has the power to set and enforce rules stipulating how all or a portion of the radio spec-
trum can be used is the de facto, if not de jure, controller of that spectrum.” Jerry Brito, The Spectrum Commons in 
Theory and Practice, 2007 STAN. TECH. L. REV. 1 (2007), available at http://stlr.stanford.edu/pdf/brito-
commons.pdf.  
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Finally, removing the regulatory barriers enumerated above is crucially important. Doing so can 
entice new entrants to compete with incumbents. When this occurs, there is increased consumer 
welfare through greater access to broadband services. The benefit to consumers comes from 
greater access, and not necessarily through competition. For this reason, removing regulatory 
impediments is beneficial to consumers. 

Conclusion 

On many dimensions, wireless and wired broadband are converging, but there are fundamental 
reasons why they are not considered perfect substitutes. Many consumers, however, are increas-
ingly shifting from wired to wireless networks for an increasing range of services. This presents 
a host of issues for effective regulatory policy. 

The Aspen Institute Roundtable on Spectrum Policy (AIRS) met in November 2013 to discuss 
Spectrum Policy for the Wired Network. Specifically, the roundtable of experts discussed how 
spectrum policy can help bring broadband access to rural Americans, improve public services, 
and promote innovation through competition. The materials discussed above summarize the dis-
cussions and offer modest proposals aimed at finding workable, practical solutions to these nu-
anced issues. 

From the definitional challenges (the reality of hybrid, rather than purely distinct, wired and 
wireless networks), to the problems confronting different networks (different capacity and cover-
age constraints, different infrastructure and spectrum costs, different network characteristics 
leading to differing ability to confront particular challenges, among others) it was clear from the 
discussion that the issues created by wired/wireless competition and substitution are significant. 
Many of these center on spectrum as a substitute for wires as the medium of transmission in 
wireless networks.  

Nevertheless, the group was able generally to identify several areas of focus and several recom-
mendations for the most fruitful policy results. Among these were: 

1. The creation of a “Rural Broadband Challenge” competition to incentivize providers to 
figure out how to offer affordable, reliable wireless service in sparsely populated rural ar-
eas. 

2. Policy attention directed toward ensuring that usage-based pricing and usage cap solu-
tions to wireless capacity problems don’t over-deter the use of networks for educational 
and healthcare purposes. 

3. The setting aside of some capacity for time-limited, project-specific uses to encourage 
experimentation and innovation. 

4. Deregulation (possibly with transparency requirements) for the Internet of Things. 
5. Deregulation of, as well as a focus on innovation and redefinition around, wireless emer-

gency services. 
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6. Policies to encourage wired networks to compete more with wireless networks, including 
through more deregulation at both the local and federal levels, as well as policies to fa-
cilitate use of unlicensed spectrum. 

Appropriate to such a gathering, the group raised as many questions as answers. But this discus-
sion should serve as a valuable guide for policymakers and others interested in facilitating the 
ongoing expansion in the use of wireless networks and the consumer benefits that deeper compe-
tition between wired and wireless can provide.  


