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Abstract

Financial and marketplace evidence demonstrates that the FCC’s 2015 Open Internet Order is
an absolute success, accomplishing its stated goal of preserving and promoting the online
ecosystem’s “virtuous cycle of investment.” ISP investments accelerated following the vote
(e.g., aggregate capital expenditures by publicly traded ISPs have risen by more than 5 percent
during the two-year period since the FCC’s February 2015 vote; investments in core network
technology at cable companies during that same time period are up by more than 48
percent). Investments in the edge, including those by online video providers and edge
computing firms, are up as well (e.g., capital expenditures by firms in the U.S. data-processing
sector increased 26 percent in the year following the FCC’s order while there was just 4
percent growth in the year prior). More new U.S. “over-the-top” video services launched in
the two years following the vote than in the seven years prior. Furthermore, the certainty the
FCC’s action created spurred the entry of numerous pay-TV full replacement providers, with
vertical carriers such as AT&T now distributing (and others poised to distribute) their pay-
TV services via other ISPs’ last mile networks.

In sum, the 2015 Open Internet Order and accompanying legal classification decision settled the
prior uncertainty about open, nondiscriminatory broadband telecom service access. What
followed that decision was a historic period of U.S. investment and innovation.



Executive Summary

The U.S. broadband market is thriving. So are a wide variety of internet economy sectors, including
the online video market and related markets. All of them are humming along nicely more than two years after
the Federal Communications Commission voted to adopt Net Neutrality rules and reclassify broadband
internet access as a Title II telecommunications service. Investments, capacities, revenues and subscribership
are all at historic highs and are poised to continue this meteoric rise as the markets transition into the gigabit
era.

To those who follow these industries closely, this growth comes as no surprise. The restoration of
the FCC’s authority under Title II of the Communications Act, and the adoption of the strong Net Neutrality
rules that using this law makes possible, were positive developments in all respects. These FCC decisions
brought certainty to all participants in these markets. Broadband carriers have clarity about their legal
obligations. Just as importantly, the people and businesses that rely on broadband internet access have clarity
about their rights. Whether they use the internet to conduct commerce, communicate with each other,
organize for change, or produce or access news and media sources, internet users can be certain that carriers
will transmit their data in a reasonably nondiscriminatory manner just as Title II requires.

By all metrics, the FCC’s February 2015 Open Internet policy is a smashing success. And up until a
few months ago, it was a settled matter. But with President Trump’s appointment of longtime Net Neutrality
foe Ajit Pai to chair the FCC, this successful policy is now under attack. Ideologues like Pai are peddling the
demonstrably false claim that Title II has reduced investment. Their facts are wrong, and offered up as
“proof” of an entirely implausible theory: that the mere possibility of future FCC intervention in the
broadband internet access market would overcome all other positive market forces and create a decline in
capital investment. This elusive future investment-crushing intervention would need to go beyond the specific
open internet rules, for which all ISPs loudly proclaim support these days (even as they busily go about
lobbying and litigating to undermine them).

The supposition made by Chairman Pai, and by his supporters inside Washington and cable-
company lobbying shops, is that irrational fear of a hypothetical future intervention could kill off investment
in an otherwise booming sector of the economy. Don’t believe them. Other policymakers, and the reporters
who cover this issue, should not accept Pai’s alternate reality. There may be room for debate on the best
policy framework for broadband telecommunications, but policymakers shouldn’t base their views on Pai’s
mythology.

In this report we summarize the key financial and operational metrics of the U.S. broadband industry
and the U.S. online video industry, comparing those statistics from time periods preceding and following the
FCC’s 2015 Open Internet Order vote. We present the financial results just as the companies reported them to
their investors and to the Securities and Exchange Commission. We also present voluminous comments that
cable- and telephone-company ISP executives made to investors concerning the impact (or, in reality, the lack
of any appreciable negative impact) that Title II had on their broadband deployments. ISP lobbyists and paid-
for analysts have twisted and manipulated the key facts and figures, but these numbers are not in serious
contention.




ISPs’ Capital Investments Increased During the Two Years Following the FCC’s Open Internet
Vote.

Publicly available data indicates that ISP-industry capital investments increased following the FCC’s
Open Internet Order vote in February 2015. Specifically, the data shows:

* The total capital investment by publicly traded ISPs was 5 percent higher during the two-year
period following the FCC’s Open Internet vote than it was in the two years prior to the vote (see
Figure 1).

¢ Capital investments were higher at 16 of the 24 publicly traded ISP firms (or units) following the
FCC’s vote. These increases are due primarily to continued core network expansion as well as
investments in capital equipment needed to expand lines of business that utilize the same
network (e.g., customer-premise equipment such as modems or IP-based video set-top boxes).

¢ As we document in Part I1I, any increases or decreases in capital spending at each individual firm
were cleatly explained by each company before, during and after the FCC’s Open Internet vote.
None of the firms that saw declines attributed them to any FCC action.

¢ Any declines were uniformly due to eatlier completion of cyclical upgrades and/or completion of
the more capital-intensive portion of upgrades. And all publicly traded ISPs, including those few
with temporarily declining capital investments, continue to increase broadband-network capacity.

¢ Chairman Pai’s claims of an investment decline are based on estimates that impropetly remove
billions in capital spending by Sprint and AT&T.

o Such removal of Sprint’s (and only Sprint’s) leased-equipment capital investments is arbitrary
and inappropriate. Sprint risked billions of dollars to purchase and then lease handsets. That
is a key part of its broadband business strategy, and no different than a cable ISP’s
purchasing and leasing of modem:s.

o AT&T has not reported figures excluding the impact of its recent DirecTV merger on its
investments. But it did publicly disclose in November 2012 that it was entering a temporary
period of increased spending to complete its 4G LTE nationwide build and upgrade many of
its DSL lines. AT&T also told investors nearly a year after the FCC’s Open Internet vote
that its capital investments had decreased due to the completion of those projects and
associated productivity gains — not because of any changes to FCC policies.

o Because AT&T alone accounts for neatly a third of the total ISP industry’s investments, any
cyclical shift at AT&T can impact the aggregate in a manner that swamps the overall actual
trend.

o The 22 publicly traded ISPs other than AT&T and Sprint saw capital investments increase 9
percent after the FCC’s vote. This shows why it’s irresponsible to judge the impact of Title
IT by looking only to one simplistic (and manipulated) aggregate total, which is subject to
large swings based on cyclical changes at just a few firms.



These publicly traded ISPs account for neatly the entire market, but a number of private ISPs do not
publicly disclose financial and operational information. To understand trends across the entire industry, we

also examined the most-recent data from the Census Bureau’s Annual Capital Expenditures Survey
(“ACES”).

® This Census data indicates that total U.S. telecom-industry capital investments during 2015 were
$87.2 billion, more than $553 million higher than in 2014 (see Figure 2).

¢ Capital investment by all U.S. telecom carriers offering wired broadband internet access service
(which includes cable modem, fiber-to-the-home (“FTTH”), and DSL was up nearly $2.7 billion
during 2015, nearly a 6 percent increase over 2014.

¢ Capital spending was down in the wireless sector in 2015, according to the ACES. However, the
amount of this aggregate decline is close in value to the estimated decline in AT&T’s wireless
segment during 2015. AT&T directly attributed this decline to the completion of its nationwide
4G LTE deployment during 2014.

As the Census data shows, capital spending rose in aggregate following the FCC’s Open Internet
vote. The data also reflects a reality that anti-Title II ideologues never acknowledge: Capital investments are
cyclical, and not every industry sector (much less every individual company) is on the same investment cycle.
As technology changes and demand shifts, companies will invest more or less at different times based on a
host of factors. Regulation is just one of these, and by no means the most important. Demand for a
company’s services, and the competition (if any) that it faces to meet that demand, are far more important
drivers of investment decisions. So are factors such as tax policy, interest rates and depreciation allowances,
not to mention the age and utility of the companies’ networks. On that last score, a company (like AT&T)
that builds a network one year does not need to spend money building that same network the next year just
to please an FCC bureaucrat.

The aggregate data summarized above disproves the “Title II harms investment” mantra. The Census
data indicates that during 2015, wired ISP capital investments rose in the aggregate while wireless ISP capital
investments declined in the aggregate, even as capital investment at three of the country’s four largest wireless
ISPs increased. If the anti-Title II theories were plausible, the change in policy and legal framework would
produce a systemic response. It did not. Twice as many publicly traded ISPs increased their investment levels
as the relatively small number that reduced them. There is no reason to suspect that Title II’s restoration
would curtail spending by AT&T when Comcast, T-Mobile and Verizon have all spent more in the two years
since the FCC’s vote than they had before.

The totality of the evidence — the financial data, and the voluminous record of statements by ISPs on
the lack of any negative Title II impact — is irrefutable. The restoration of Title II, and the welcome adoption
of basic but strong Open Internet rules founded on that law, has had no negative impact on broadband-
industry investments.

Investment in Core Broadband-Network Infrastructure Is Up Sharply Following the FCC’s Vote.

The data summarized above represents total capital spending, which includes billions of dollars in
investments made for infrastructure and equipment related to but not directly used to provide broadband
internet access service. Because the central policy question explored here is the impact of the FCC’s rules on
broadband-network capacities and availability, we can and should look beyond total capital investments when
possible. Fortunately, most cable ISPs report capital expenditures in a manner that separates network from

non-network spending. This data reveals a huge increase in cable ISPs’ core network spending following the
FCC’s 2015 vote.




* During the two years following the Open Internet Order vote, cable-industry physical-network
investments increased 48 percent compared to the amount invested during the two prior years.

¢ Cable’s core network investments accelerated dramatically during 2016 (a $2.1 billion increase
over 2015, compared to 2015’s $0.8 billion increase over 2014).

* That one-year increase in cable-industry core network investments during 2016 marked the
biggest single-year jump since 1999.

Though telephone-company ISPs do not publicly report the amount of capital they invest in their
core network infrastructure, other data sources suggest strong growth in telco next-generation investments
after Title II reclassification. Their investments in DSL ports went down by more than 20 percent during
2016, but legacy telephone-company ISPs’ spending on fiber-network terminals and terminal ports rose nearly

50 percent.

In sum, the claim that Pai and a few other industry insiders have made is that fears about potential
future Title II-based interventions (beyond the Open Internet rules themselves) have reduced investment. But
the observed large increases in network spending by most ISPs show that this claim is false. Anyone
suggesting otherwise is demonstrably wrong. Furthermore, even if aggregate capital spending does go down
in the future, it does not follow that such a decline would stem from fears about vague and unspecified FCC
interventions. Any such claim flies in the face of copious amounts of evidence on each company’s reasoning
for changes to its capital spending. And that evidence is freely available to anyone interested in the truth. That
truth, which actual investors in the sector well understand, is that capital spending is primarily a function of
macroeconomic realities outside the FCC’s ambit.

ISP-Industry Revenue Growth Continues to Outpace Broader Economic Growth.
Capital investments are just one metric of ISP-industry growth (and a poor one when viewed solely
in aggregate, as discussed above). To understand the market’s trajectory, it’s equally important — if not more

important — to consider metrics like revenues, subscribership, capacities and profits.

ISP-industry aggregate revenues continue to grow at a rapid pace.

* Total revenues at publicly traded ISPs grew at a compound annual growth rate (“CAGR”) of 5
percent during 2013-2016.

¢ Cable-company revenues were 11.3 percent higher during 2015-2016 compared to revenues
earned during 2013-2014.

* Revenue growth was 3.6 percent for legacy telephone-company ISPs (“Local Exchange
Carriers” or “LECs”) in the two years since the FCC’s Title II restoration.

¢ Post-Open Internet vote revenue growth was 4.6 percent for the five publicly traded wireless
carriers.

This data reports total industry revenues. The positive growth shown above is from a combination of
high growth in revenues for internet access and other broadband segments, lessened to some degree by the
much slower growth (or declines) in revenue from these companies’ traditional pay-TV and voice segments.

* High-speed internet revenues grew at a CAGR of more than 12 percent during 2013-2016, more
than two times the rate of overall revenue growth at these companies.



* Average data revenues per subscriber grew at a CAGR of 9.4 percent during 2013-2016, only
slightly less than the 12 percent growth rate for total data revenues. This suggests that the total
data revenue growth is due primarily to these higher average-subscriber revenues, with only a
small portion due to overall broadband-market growth.

*  With a CAGR of 9.4 percent, consumer expenditures for wired home internet grew at a rate that
was approximately five times the core inflation rate during the same period.

Again, this data should come as no surprise. Nothing about the FCC’s 2015 Open Internet Order altered
any of the factors driving ISP-revenue growth. That growth continues unabated as the public’s demand for
open and nondiscriminatory internet access services grows, as does demand for the almost limitless content,
apps and online services reachable via broadband internet access.

ISPs, Especially the Ones Offering Next-Gen Services, Continue to Add Subscribers and Grow
Profits.

Though several recent user surveys suggest that wired home-broadband adoption has stalled, this is
not reflected in the subscriber totals that ISPs themselves report and that analysts generate.

¢ From 2013-2016, the number of wired-internet subscriptions at publicly traded ISPs increased
by 7.5 million, a CAGR of 3.1 percent.

* Net growth was seen only in the cable sector, however, as legacy telephone-company ISPs
collectively continued to shed DSL customers. People are dropping cheaper but slower DSL
lines in favor of faster, more expensive cable-modem service. Telephone-company ISPs that
invested in next-generation services like Very High Bit Rate DSL (“VDSL”) and FTTH generally
saw better subscriber growth than peers that are still reliant on first-generation DSL.

*  Wireless carriers enjoyed continued healthy subscriber growth even as the market saturates. The
number of wireless subscriptions at publicly traded carriers grew at a CAGR of 5.9 percent
during 2013-2016. Wireless-industry subscriber growth was relatively steady during each of those
past four years, with 2015 the peak year for growth.

* Cable-ISP customer growth accelerated following the FCC’s 2015 vote, in part reflecting
increased customer demand for connections capable of delivering high-quality streaming-video
content.

ISP subscriber growth and revenue growth are helping boost the bottom line. Broadband-industry
profits — whether measured in terms of operating cash flows, operating income or Earnings Before Interest,
Taxes, Depreciation and Amortization (“EBITDA”) — were higher during the two-year period following the
FCC’s Open Internet vote than in the two years preceding it.

Online Content-Company Innovation and Investment Are Booming in the Title IT Era.

Anti-Title II ideology has led its adherents to ignore not only the broadband market’s successes in
the two years since the FCC’s vote, but also the historic investment and competition happening on the open
internet. That growth is possible only because of the continued existence — preserved by the Open Internet
Order — of nondiscriminatory telecommunications services that provide broadband internet access.

Capital investments in edge-computing industry sectors grew dramatically in the wake of the FCC’s
restoration of its authority to protect these nondiscriminatory telecom services.



* Total capital expenditures in the U.S. “data processing, hosting and related services” sector,
which includes app-hosting services like Amazon Web Services (“AWS”) and video-streaming
services like Netflix, increased 26 percent in the year following the FCC’s Open Internet vote.

* Amazon’s AWS business (which serves a substantial portion of the web’s content) saw
tremendous growth in the two years following the adoption of the Open Internet Order.

o AWS revenues were up nearly 160 percent for the two-year period after the February 2015
vote compared to revenues for the two-year period before that vote.

o Amazon’s AWS-related capital investment increased 36 percent during this same time period
following the FCC’s vote.

o Amazon’s AWS-related non-capital “development” investments are up 81 percent in the same
time period following the vote.

The recent proliferation in higher-capacity broadband networks is helping drive growth in the entire
internet-content economy, but online video is a particulatly strong area of growth.

¢ In the two years since the FCC’s 2015 vote, which restored the legal foundation for broadband
telecommunications nondiscrimination rules, the United States saw a 133 percent increase in
launches of over-the-top (“OTT”) online-video services compared to the number launched in
the two years prior to that vote.

* More U.S. online-video services have launched in the two years since the FCC’s 2015 Open
Internet vote than in the seven years preceding that vote.

Traditional subscription video on demand (“SVOD”) services like Netflix, Amazon Prime Video and
Hulu are expanding rapidly in this era of “big open pipes” — high-capacity broadband internet access
networks protected by Title II, and by the strong Net Neutrality rules that the law in Title II allows.

¢ Netflix’s capital, content and technology investments all accelerated following the FCC’s
adoption of the Open Internet Order in early 2015.

o During the two years following the FCC’s vote, Netflix spent $14.4 billion on streaming
programming, more than double the $6.8 billion it spent during the 24 months preceding the

vote.

o Netflix’s reported expenditures for “technology and development” neatly doubled in that
time.

o Netflix’s capital expenditures increased 60 percent following the vote.

* Amazon’s investment in acquired and original content rose substantially following the FCC’s
vote.

o During the two years since the vote, Amazon’s programming spending more than doubled,
with spending on original content increasing five-fold.



*  Hulu, one of the internet’s original streaming-video pioneers, is expanding rapidly too.
o Hulu’s largest year of subscriber growth came in the year of the FCC’s Open Internet vote.

o Hulu’s paid-subscription revenues in 2016 alone were higher than the paid revenues it
earned during the two years preceding the FCC’s vote.

o Hulu’s investment in acquired and original content also rose substantially following the
FCC’s vote, increasing 43 percent in 2015 and another 35 percent in 2016.

The post-2015 online-video expansion has been driven by the entry of several high-profile Virtual
Service Providers (“VSPs”), such as Sling TV and DirecTV Now. These VSPs offer OTT pay-TV setvices
that are direct competitors to the traditional channel packages that incumbent cable and satellite companies
offer. The U.S. VSP market did not exist prior to the FCC’s 2015 vote, but it exploded in the months
thereafter. Sling TV launched the same month as the FCC’s vote. PlayStation Vue followed in March 2015.
YipTV launched in May 2015. Perhaps the biggest potential disruptor, DirecTV Now, began offering service
in November 2016. LeEco followed that same month. FuboTV’s 70-plus channel service entered beta in
December 2016. Premium VSP Layer3 TV now sells service in three markets, with more to follow. Google’s
YouTube TV and Hulu With Live TV replacement also launched in early 2017.

And more VSPs are coming. Media reports suggest that other ISPs such as Comcast and Verizon are
also considering taking the once unthinkable step of selling their pay-TV services outside of the existing
“footprints” for their cable systems.

Noncommercial, user-generated video content — driven by platforms like Facebook Live, Periscope
and YouTube Live — has also experienced massive growth since Title II’s restoration.

The rapid increase in the availability of online video choices is also driving demand for standalone
broadband. Thus, it’s not surprising that the number of broadband-only households increased 37 percent in
the two-year period following the vote, compared to 19 percent growth in such broadband-only subscribers
during the two years prior.

To analyze Title II’s real impact, along with the effect of putting Net Neutrality rules back on solid
legal ground to safeguard the open internet, we must focus on the entire internet ecosystem. Analysis that
looks only at ISP capital expenditures tells just a fraction of the story. It ignores not just the ISP market’s
non-capital contributions to economic growth, but also the capital and non-capital contributions to the
economy from internet “edge” businesses.

When we consider all of these factors, it’s clear that the FCC’s policy choices for preserving and
promoting the internet’s virtuous cycle of investment under Title II are producing the desired result.

Individual Company Results Since the Open Internet Vote Show Continuation of Long-Term ISP
Industry Trends: Cable Companies Expanded Their Dominance, ILECs Continued to Face
Headwinds, and Wireless Growth Continued Even as the Smartphone Market Reaches Saturation.

Because of the cyclical, company-specific and technology-specific nature of the broadband industry’s
investments, the annual change in the aggregate total spent on capital expenditures is a poor tool for
measuring the industry’s overall health. What conclusion can one draw from an aggregate number comprised
of data that shows some companies with large increases in capital spending, some with large decreases, and
many others with smaller changes in either direction?



That scenario is the norm in this industry, illustrating why looking solely for any change in aggregate
annual capital spending is a terrible tool for measuring the industry’s health, let alone its response to a single
change in public policy. This is why it’s important to consider what individual companies are telling investofs.
For example, while AT&T’s 2015 decline in capital investment is noteworthy, that temporary dip in spending
was a result the company repeatedly told Wall Street to expect in advance. After AT&T had largely completed
its so-called “Project VIP” DSL and wireless upgrades in 2014, the company’s spending naturally diminished.
After completing its upgrade to nationwide 4G LTE coverage in 2014, AT&T had no need to maintain the
same level of capital spending that it needed to make that upgrade in the first place.

In Part III of this report, we meticulously document the financial statements and public comments
made by all publicly traded U.S. ISPs. That means companies ranging from 20,000 subsctibers up to those
with 25 million subscribers. We document each company’s investments, explaining the guidance those
companies gave investors ahead of the FCC’s 2015 vote, as well as each ISP’s explanations for any changes in
investment in the two years since..

There are several highlights in this company-specific documentation:

¢ We found that not a single publicly traded U.S. ISP ever told its investors (or the SEC) that Title
11 negatively impacted its own investments specifically.

* While some ISP executives bemoaned the FCC’s move ahead of the February 2015 vote, the
topic of Title II’s impact on investment disappeared almost completely from all ISP-investor
calls following that vote until after the November 2016 election. During that interim period,
most mentions of FCC policy and investment on such calls focused on Universal Service Fund
subsidies.

Several ISPs noted that the Title II-based Net Neutrality policy did not cause any harm:

¢ In December 2015, AT&T’s CEO told investors that the company would “deploy more fiber” in
2016 than it did in 2015, and that Title II would not impede its future business plans.

¢ In December 2016, Comcast’s chief financial officer admitted to investors that any concerns it
had about reclassification were based only on “the fear of what Title II could have meant, more
than what it actually meant.”

* That same month, Charter’s CEO told investors, “Title 11, it didn’t really hurt us; it hasn’t hurt

13

us.

* Just a few days after the election, Cablevision and Suddenlink’s parent company Altice reaffirmed
its plan to deploy FTTH service to all of its customers, and told investors that it remained
“focused on upgrading our broadband networks to drive increases in broadband speeds and
better customer experience.”

Many other company-specific examples prove that ISPs are confidently investing and expanding their
broadband networks in the Title II era.

¢ In the two years since the FCC’s February 2015 vote, Comcast’s core network investments
jumped a whopping 62 percent. These investments translate into higher-capacity services. The
majority of Comcast’s footprint will be DOCSIS 3.1 capable by the end of 2017, with
symmetrical multi-gigabit services rolled out in 2018.
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*  Charter’s capital investments went up 15 percent after the FCC’s Open Internet vote (when we
include the pre-merger investments made by Charter, Time Warner Cable and Bright House
Networks). And not only are Charter’s investments up, they’re 12 percent higher than the
estimates Charter gave to investors prior to closing that merger.

¢ During 2016, mid-sized cable ISP Mediacom announced and completed an entire system-wide
gigabit upgrade.

* Eleven months after the FCC’s vote, Verizon’s CFO told investots, “we remain committed to
consistently investing in our networks for the future.”

* Just nine months after the FCC’s vote, Windstream accelerated its planned fiber deployments,
completing the project two years ahead of schedule.

¢ Cincinnati Bell’s capital investments — driven by the company’s large-scale fiber deployment —
increased a whopping 50 percent in the two years after the FCC restored Title II. When asked
how Net Neutrality would impact the company’s pricing, Cincinnati Bell’s CEO told investors
“there is really no impact on how we think about pricing in Net Neutrality right now ... [It] is a
non-issue, non-event.”

¢ Ahead of the FCC’s vote, small telephone-company ISP Consolidated Communications told
investors it “understand(s)” Title 11, and that the FCC’s policy “levels the playing field.”

¢ Also ahead of the vote, T-Mobile’s CEO stated on an investor call that regardless of Title II, the
company would “continue to drive forward with our business as it is.”

Companies that decreased capital investments following the FCC’s vote made it clear that these
declines were due either to the completion of prior deployments and/or reductions in non-network
investments. They had nothing to do with Title II.

¢ CenturyLink’s CEO told investors that it is still “investing more capital to enable high bandwidth
network connectivity.”

* Though total capital expenditures at Altice-owned Cablevision and Suddenlink declined from a
2013 peak, their parent company reports that its U.S. core physical-network investments actually
increased during the year following the FCC’s vote. Altice is now upgrading its entire U.S.
footprint to FTTH.

¢ Cable One increased capital spending during 2014-2015 to make its systems DOCSIS 3.1-ready.
With these upgrades completed during 2015, Cable One’s 2016 capital spending declined to
more “normal” levels. The company made it clear that these declines were due to the completion
of upgrades that put it “ahead of the curve.”

* More than two years before the FCC’s vote, AT&T told investors that its capital expenditures
would first increase and then decline. Its 2013—2014 capital increases were due to the company’s
“Project VIP” upgrades, and the company made clear that the subsequent decline in 2015 was
due solely to completing that upgrade, which expanded LTE coverage as well as wireline IP-
DSLAM deployment. AT&T’s 2016 capital expenditures marked an all-time high, even as the
company shut down its U-Verse TV business in favor of newly acquired DirecTV satellite
service.

11



¢ Sprint’s 2015 capital investments were up sharply, but declined in 2016. Numerous factors drove
this decline, most notably Sprint’s completion of its nationwide L'TE rollout to cover more than
300 million people. Sprint is now expanding capacity by using a low-capital spectrum-bonding
software-networking technology.

¢ U.S. Cellular’s capital investments peaked in 2012 and have declined annually ever since as the
company completed its own LTE rollout. The company made clear well ahead of the FCC’s vote
that a decline in capital investment would follow this project’s completion.

Chairman Pai’s only supposed justification for dismantling the FCC’s Title 1I-based Open Internet
framework is the utterly false claim that it dampens ISP investments. He has nothing but phony and non-
specific evidence to support his irrational belief, which runs contrary to the stunning number of verifiable
counterfactuals noted above (as well as many more detailed in Part IIT).

In the two years since the FCC’s 2015 vote, we’ve seen an explosion in OTT video competition as
well as a dramatic increase in next-generation broadband-network deployment. The FCC’s 2015 decision is
working as intended and creating incentives for growth, not scarcity. There’s simply no good reason for the
FCC to return the internet economy to the era of uncertainty that preceded the Title II decision. Chairman
Pai is carrying out his crusade in service of warped ideology — not in service of internet users and certainly not
in pursuit of the truth.
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Part 1
The Broadband Market is Thriving

One of the oldest tropes in regulatory policy debates is that regulation creates uncertainty, which in turn
reduces the regulated industry’s investment. While there could be a plausible theoretical basis for this claim in
some circumstances, it is rarely ever translated into reality. That’s because regulation and regulatory uncertainty
are just two among many factors impacting investment and overall market performance, and those other factors
are actually more important.! If the economy is booming, consumer confidence is gaining, and interest rates are
declining, then the presence of investment and growth is a given.

The data from the past quarter century bears this out in the telecom sphere. Regulation does not as a
rule cause uncertainty or dampen investment in telecommunications infrastructure. There’s no valid data to
supportt this claim, nor any valid theory to suggest how it would operate. But policymakers whose actions are
guided by anti-regulatory ideology continue making the claim that regulation — and even regulatory authority —
harm investment. They hang onto their platitude, evidence be dammed.

During the run-up to enactment of the Telecommunications Act of 1996 (“1996 Act”), Bell Companies
and their defenders preached that the law’s open access requirements would crater investment.2 But the period
following its adoption saw instead the largest-ever investment in global history in fiber optic, cable coaxial, and
edge network computing technology infrastructure.? Nonetheless, shortly thereafter, the courts and the FCC
moved away from the 1996 Act’s blueprint. Progress slowed, with network investments crowded out by stock
buybacks and other efforts to return value to shareholders.

Frustration with this plodding pace begat the American Recovery and Reinvestment Act of 2009, and its
directive for the FCC to devise a National Broadband Plan. When the FCC subsequently considered in 2010 the
need to restore baseline Title II nondiscrimination obligations to broadband access networks, the fire-and-
brimstone anti-regulatory preachers returned.> These seers all shouted that reclassification would sink network
investment. Why, or by what mechanism, was never proffered: it was simply enough for these critics to complain
that a regulatory body would have the ability to step in and stop the most egregious of monopoly abuses. They
claimed that the mere possibility of intervention was a pernicious “overhang,” and suggested that this alone
would be enough to reduce investment. Never mind the actual functioning of the marketplace, the actual policy
change, and the actual history of how the FCC has implemented Title II in this and other sectors.

1 See, eg., Comments of Free Press, GN Docket Nos. 14-28, 10-127, 09-191, at 94 n.200 (filed July 18, 2014) (“Free
Press 2014 Comments”) (“[T|he five primary factors influencing the decision by an operator to invest as well as its ability to
access debt capital are: 1) expectations about demand [. . .] 2) supply costs [. . .] 3) competition |. . .] 4) interest rates and
corporate taxes [ . . .] and 5) general economic confidence.”).

2 See, e.g., “Telecommunications Competition and Deregulation Act of 1995, Report of the Committee on Commerce,
Science, and Transportation on S. 652, S. Rpt. 104-23, at 65 (1995) (reporting “additional views” of Senator Burns:
“Congtess should seek to foster, not discourage, domestic investment by Bell and other local exchange companies”). The
Senate Report’s “Economic Impact” analysis rejected the view that the open access and market entry provisions specific to
LECs would hinder investment, noting that “[a] competitive local telephone exchange is likely to produce increased
economic activity and investment.” Id. at 16.

3 See, eg., Free Press 2014 Comments at 101 (“Yet despite all of this strong regulatory intervention to promote
competition and open networks, the years following the adoption of the 1996 Act saw substantial growth in telecom
industry revenues and jobs and even larger growth in investment.”) (citations omitted).

4 From 2006-2016, if we include Comcast’s purchase of GE’s remaining minority share of NBCU, the company spent
$68 billion on capital investments but essentially the same ($64 billion) on dividend payments (§14 billion) and share
repurchases ($33 billion public, $17 billion to GE). If we add Verizon’s $129 billion purchase of Verizon Wireless shares
from Vodafone to its other buybacks ($11 billion) and dividends ($65 billion) in that same period, Verizon’s ratio of capital
investment to buybacks/dividends was just $0.90 spent on capex ($186 billion in total) for every $1 returned to investors.

5 See Comments of Free Press, GN Docket No. 10-127, at 89—105 (filed July 15, 2010).



The cable and telecom lobby’s assault on reason and reality was relentless during the 2010 debate about
broadband classification. After it lost in court that year on Net Neutrality rules for the first time, the FCC merely
suggested revisiting its prior decisions, which had deviated from the plain language of the 1996 Act by classifying
high-speed access networks as information services under Title I. Cynical special interest politics won the day,
and the FCC stuck with that same classification. The result was predictable: the DC Circuit Court of Appeals
overturned Network Neutrality rules again in 2014, for the same lack of proper jurisdiction under Title I.

Fortunately, the FCC’s ultimate response to this second loss was reasonable. The agency finally went
back and revisited the central legal definitions. It asked whether broadband internet access services enable users
to send and receive the information of their choosing between points of their choosing; and it asked whether
ISPs offer these services to all comers on a non-individualized basis. The FCC in 2015 rightly chose the obvious
answer: yes, broadband is a mass market service that transmits customers’ data between their locations and the
endpoints they chose. This means — under the law that Congress wrote and passed on an overwhelmingly
bipartisan basis in 1996 — that broadband internet access is a common carrier telecom service, and at a minimum,
must be not be offered on an unreasonably discriminatory basis. Contrary to some reporting, this did not mean
the FCC classified “the internet” as a “utility,” nor that the FCC would impose “utility-style regulation.” The
only regulations adopted at the time were basic Open Internet rules against blocking, throttling and paid-
prioritization — behaviors that the entire ISP industry disavowed (and continues to disavow) as not in its plans.

The FCC thus merely preserved a very successful market dynamic, while taking steps to restore the
agency’s congressionally granted legal authority to prevent discriminatory abuses. Yet the anti-Title 1T ideologues
screamed bloody murder, or at least they did so ahead of the FCC’s vote. Once the matter was settled, the topic
of Title II largely disappeared in the conversations ISPs had with investors and investor analysts. Only a few
policymakers and paid-for analysts inside the Beltway continued to preach impending doom.

Prior to November 2016, the Open Internet status quo was humming along nicely. But as soon as the
election results came in, the anti-Title II adherents sensed an opportunity to start anew. They dusted off their
debunked talking points, and once again cranked up their fear campaign. And like most fear-mongers, these
ideologues peddled their message without any regard for facts or reason.

Does the mere existence of core Title II authority curtail investment? This is a question that cannot be
answered absent evidence, nor answered with a single data point. It is a question that must be evaluated against
the broadest set of facts, and considered using logic. For this premise to have validity, there would need to be a
reasonable mechanism that translates regulated entities’ fear of such authority into a systemic effect. Because we
are evaluating a large market with informed firms, highly motivated by their bottom lines, this fear could not be
theoretical and irrational. That would not sustain a negative market-wide impact, because it would create
arbitrage opportunities for rational actors. For example, a rational and practical fear would be firms wortying
about pending interest rate increases ot a collapsing housing bubble when those events were likely. A theoretical
and irrational fear would be collective worry about a pending global pandemic or nationalization of infrastructure
when such events were highly unlikely.

There should be no doubt: the fears about a negative impact from Title II on the successful trajectory of
the U.S. broadband market are wholly irrational. That is why such fears are not actually held by the broadband
market’s firms collectively, nor by this market’s individual firms. They are simply impractical fears espoused
largely by third party agitators in service of these parties’ larger goal of unthinking deregulation.

To illustrate this irrationality and impracticality, all stemming from false claims about Title II’s alleged
negative impact on investment from indeterminate further regulations or restrictions, consider the following
basic truths — all of which the purveyors of the anti-Title II ideology ignore:

1) The FCC has (as directed by a 1993 law) applied a “light-touch” Title II approach to cellular services for

a quarter century now, forbearing from several provisions of Title II and thus never regulating rates or
requiring wholesale access of cellular voice providers.
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2) The FCC never regulated the retail rates of DSL services prior to 2005 when it could have under Title 1I,
before the agency (incorrectly) classified wireline broadband offerings as Title I information services.

3) Many Rural Local Exchange Carriers (“RLECs”) voluntarily kept their own DSL services under Title 11
following that 2005 classification change for DSL, and even then the FCC never dictated the retail rates
of those RLECs’ monopoly Title II broadband services.

4) The FCC does not regulate the retail rates of the Baby Bells’ Title 11 enterprise broadband services (e.g.,
Ethernet), despite (correctly) keeping those services under Title I and applying the same “light-touch”
Title 1T approach for more than a decade now.

5) In the 2015 Open Internet Order and accompanying Declaratory Ruling, the FCC applied a similar Title II
light-touch framework to mass market broadband internet access services, mirroring the generally
successful and now widely accepted approaches described above for CMRS, pre-2005 DSL, RLECs’
DSL, and enterprise services.

6) When the FCC adopted the 2015 Open Internet Order, it forbore from all of Title II’s open access
provisions, interconnection provisions for arrangements among telecommunications cartiers,
prohibitions on cross-subsidization and numerous other provisions.

7) In the same order and declaratory ruling, the FCC explicitly stated it was not going to engage in ex ante
rate regulation or otherwise prescribe broadband internet access service rates.

8) In sum, thanks in large part to the FCC’s extensive forbearance for broadband internet access, and its
quarter-century of market experience with a highly deregulatory application of Title II to other market
segments, the broadband status quo was undisturbed by the FCC’s February 2015 Open Internet vote.

As we document in Part III, discussion of the possible impact of Title II on ISP investment completely
disappeared as a topic on investor calls following the FCC’s February 2015 vote, returning only after the
November 2016 election. And even though the surprise result revived the topic, numerous ISP statements since
then still reflect the reality that reclassification did not negatively impact broadband investments.

These facts alone strongly indicate that any supposed fear of regulatory “overhang” is nothing more
than a fiction. The additional facts in this report demonstrate that these fears never diminished investment.
Instead, the FCC’s framework cemented incentives for ISPs to grow through expansion, not profit from scarcity.

But the anti-Title II preachers are undaunted by reality. They manufacture evidence of a recent capital
investment decline — while blaming it on the FCC’s 2015 vote — to support their belief system. That evidence is
completely bogus, as we describe below. But even if it were valid in a vacuum, it is offered in support of a
fantastical scenario: that the mere possibility of future FCC intervention in the broadband access market (beyond
the specific Open Internet rules, which all ISPs claim to support) is enough to overcome all other positive
market forces and create a decline in capital investment. This is a bold proclamation, and one that would require
a plausible mechanism to cause that effect, plus supporting evidence too. This proclamation has neither.

The anti-Title II ideology leads its adherents to ignore not only to the successes of the broadband
market in the two years since the FCC’s vote, but also the historic investment and competition happening on the
Open Internet — growth that is only possible with the continued existence of nondiscriminatory
telecommunications services. Any honest analysis of the impact of the FCC’s policy must consider all markets
(edge, core, last mile) and all metrics (capital investment, non-capital investment, consumer surplus, producer
surplus, job growth, etc.). Any appraisal of the 2015 decision solely focused on one aggregate metric from the
ISP industry, and not the myriad industries conducting commerce over broadband infrastructure, is incomplete.

Title II’s restoration and the Open Internet rules brought certainty to all participants in the broadband
market. Carriers have clarity about their legal obligations. The people and businesses using broadband to conduct
commerce, to communicate their ideas, and to produce and consume media, all have certainty that carriers will
transmit their data in a reasonably nondiscriminatory manner. That certainty is what the investment data reflects.

17



ISP Industry Capital Investments, Network Investments, and Deployment of Next-Generation Access
Technologies Accelerated Following the FCC’s 2015 Open Internet Order.

Below we summarize the key financial and operational metrics of the U.S. broadband and online video
industries, preceding and following the February 2015 Open Internet Order. We present these results as the
companies reported the — unlike Chairman Pai, with the manipulated and completely opaque figures he cites.

In this section and the rest of Part I we discuss aggregate results for the ISP industry. In Part II, we
discuss results and developments at edge network firms, focusing on the online video market. Finally, in Part III,
we analyze all publicly traded ISPs individually, providing the necessary facts and context for their respective
performances before and after the FCC’s action — and relying on those ISPs’ own explanations to their investors.

We begin with the metric that garners the most headlines: the ISP industry’s aggregate capital
investments. We caution however that focusing on aggregate industry changes in capital spending is at best
mildly informative. Aggregate capital spending is just one piece of data that must be considered alongside the
developments at individual firms. This is especially the case in this industry, which is so concentrated that cyclical
changes at just one large firm could shift the direction of any change in the industry’s aggregate capital spending.

Moreover, capital spending is only one element of contribution to economic activity. That is, capital
spending is investment in future growth; but consumer spending is current growth, meaning that hypothetical
present declines in capital spending but hypothetical growth in revenues could still be a very positive indicator. If
the gains in revenue were due to increased consumer surplus, generated by the demand for networks constructed
with prior capital investments and the services those networks already enable, this could produce a net growth in
the sector’s and any adjacent sector’s contributions to overall GDP growth.

Thus, even if and when ISP industry capital spending declines — and we expect that it will at some point
in the near- to medium-term future, as cable ISPs reach the end of the DOCSIS3.1 deployment cycle — it does
not automatically follow that the mere existence of the FCC’s congressionally granted legal authority is the cause
of such a hypothetical decline. Nor is it remotely likely that the fantastical fears we describe above, supposedly
stemming from the possibility that the FCC might exercise that authority in the future in ways that are out of
step with the past two decades of reality, would be responsible for that eventual decline.

Capital investments are by their very nature cyclical: they are purchases of durable goods, which
depreciate in value and utility over time. As technology improves in the ISP industry, the shelf-life of capital
equipment lengthens, its productivity increases, and the cost of this equipment declines. What really matters is
not just the raw total spent on network technology, but the progress in making that technology available to users
and the total value of economic activity that the technology then enables.

Those fundamental truths notwithstanding, it is indeed possible to measure with some degree of
accuracy the ISP industry’s aggregate capital investments before and after the Open Internet Order and
reclassification vote. While the result is only moderately informative without this other context, it is a metric
capable of careful and honest assessment. Unfortunately, the anti-Title II ideologues — including the one who
currently chairs the FCC — have no interest in such honest analysis.

Newly appointed FCC Chairman Ajit Pai has made headlines peddling the demonstrably false claim that
ISP industry investment declined following the FCC’s 2015 Open Internet Order. His claims are sourced to two
similar analyses by ISP industry defenders, both of which selectively and impropetly discount the spending of
two firms (AT&T and Sprint) in order to manufacture a false net decline larger than the collective ramp-up in
spending at most other ISPs. Even if these figures weren’t manipulated, the theory would be hollow. It would be
ridiculous to suggest a systemic effect if the aggregate decline stemmed completely from two firms, masking the
growth at most others. But as we explain below, the figures and the narratives that these two ISP industry
“studies” use for AT&T and Sprint are indeed manipulated and just plain wrong.
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Looking to results for the individual firms tracked to compile the industry total, note in particular how
many individual ISPs increased their capital expenditures. This alone does much to disprove Chairman Pai’s
fanciful “threat” from Title II to investment across the entire industry. In Figure 1, we present the total capital
expenditures for publicly traded retail Internet Service Providers, as they reported or restated this data for the
two years preceding the FCC’s February 2015 vote (2013—2014) and the two years following it (2015-2016).

Figure 1: Capital Expenditures by Publicly Traded Broadband Providers (2013—-2016)

I

i Percent

I o

Capital Expenditures 2013 2014 | 2015 2016 2013-2014  2015-2016 (zglhsa—n;oem
($ thousands) : s,

i 2013-2014)

]
Comcast (cable) $5,403,000 $6,156,0005 $7,040,000  $7,596,000] $11,559,000 $14,636,000 26.6%
Charter+TWC+BHN (pro forma) $5,573,000  $7,052,000] $6,969,000  $7,545,000] $12,625,000 $14,514,000 15.0%
Cablevision (excluding Newsday) $918,508 $853,273i $782,785 $694,000] $1,771,781  $1,476,785 16.6%
Suddenlink $359,307 $420,605 i $478,446 $327,184 $779,912 $805,630 3.3%
Mediacom $264,387 $257,581 $288,245 $335,173 $521,968 $623,418 19.4%
Wide Open West $221,900 $251,9OOE $231,900 $287,500 $473,800 $519,400 9.6%
Cable One $160,245 $165,787: $166,361 $125,534 $3206,032 $291,895 -10.5%
GCI $180,554 $176,109 i $176,235 $194,478 $356,663 $370,713 3.9%
AT&T $21,228,000 $21,433,oooi $20,015,000 $22,408,000] $42,661,000 $42,423,000 20.6%
Verizon $16,604,000 $17,191,000; $17,775,000 $17,059,000 $33,795,000 $34,834,000 3.1%
CenturyLink $3,048,000 $3,047,oooi $2,872,000  $2,981,000] $6,095,000  $5,853,000 4.0%
Frontier $634,685 $688,09GE $863,000  $1,401,000] $1,322,781  $2,264,000 71.2%
Windstream $841,000 $786,500 S| ,055,300 $989,800] $1,627,500  $2,045,100 25.7%
Cincinatti Bell $196,900 $182,3OOE $283,600 $286,400 $379,200 $570,000 50.3%
TDS (excluding US Cellular) $172,159 $213,000E $226,000 $184,000 $385,159 $410,000 6.4%
Consolidated Communications $107,363 $108,998 $133,934 $125,192 $216,361 $259,126 19.8%
Fairpoint $128,298 $119,489i $116,159 $117,020 $247,787 $233,179 -5.9%
Shenandoah Telecom. Co. (pro forma) $197,736 $175,232, $169,610 $204,163 $372,968 $373,773 0.2%
Hawaiian Telecom $86,290 $96,706i $99,034 $97,841 $182,996 $196,875 7.6%
Alaska Communications System $48,172 $51,236i $48,477 $40,301 $99,408 $88,778 -10.7%
Otelco $6,229 $6,015! $6,612 $6,881 $12,244 $13,493 10.2%
Sprint $6,987,000 355,445,0005 $7,729,000  $4,241,000] $12,432,000 $11,970,000 3.7%
T-Mobile $4,025,000  $4,317,000f $4,724,000  $4,702,000]  $8,342,000  $9,426,000 13.0%
US Cellular $737,501 $558,000E $533,000 $446,000]  $1,295,501 $979,000 24.4%
TOTAL PUBLICLY TRADED ISPs || $68,129,234 $69,751,827i $72,782,698  $72,394,467] $137,881,061 $145,177,165 5.3%

|

Source: Company SEC filings (10-Ks; 8-Ks; Financial Supplements). Values are as most recently reported (or restated). Comeast’s values
exclude NBCU capital expenditures. Charter’s results are as-reported pro forma values for legacy Charter with Time Warner Cable and Bright
House Networks. Cablevision’s values exclude Newsday segment expenses. Shenandoah Telecons’s pro forma values include reported values for
nTelos. Note on key dates: President Obama publicly stated support for Title 11 restoration on 11/10/2014; FCC annonnced its pending vote
on 2/4/15; FCC held its vote on 2/ 26/ 15; and the FCC’s order was effective as of 6/12/15.

This data indicates that ISP industry aggregate capital investments actually increased following the FCC’s
2015 vote and reclassification decision. Specifically, the data shows:

¢ Capital investments at publicly traded ISPs were 5 percent higher during the two-year period
following the FCC’s Open Internet vote than during the two-year period before it.
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¢ Capital investments were higher at 16 of the 24 publicly traded ISP firms (or units) following the
FCC’s vote. These increases were due primarily to continued core network expansion and also to
investments in capital equipment needed to expand lines of business that utilize the network (eg,
customer premises equipment such as modems or IP set-top boxes).

* As we document in Part III, the reasons for any increase or decrease in capital spending by each
firm were clearly explained by each company before, during, and after those decisions were made.
None of the firms that saw declines attributed these to any change in FCC policy. They uniformly
attributed any declines to completion of prior cyclical upgrades, with the expectation that most of
these firms would increase capital spending again in future years.

o For example, Comcast’s cable segment capital investments rose sharply following the FCC’s
2015 vote, continuing a trend begun during 2013’s heavy rollout of the firm’s X1 platform.¢
This investment ramped up sharply in 2015, driven by that rollout and Comecast pushing fiber
closer to its customers.” It is noteworthy that before this acceleration in investment that began
in 2013 and carried through the two years following the FCC vote, Comcast’s capital
expenditures had actually declined during eatlier years (from 2008 to 2011) when it was
upgrading its network to an all-digital, DOCSIS3.0 system.® This illustrates the fallacy of using

6 See, eg, Comments of Michael Angelakis, CFO & Vice Chairman, Comcast Corporation, Q4 2013 Comcast
Corporation Earnings Conference Call (Jan. 28, 2014) (“At Cable Communications, 2013 capital expenditures increased
9.8% to $5.4 billion equal to 12.9% of cable revenue. This capital plan primarily reflects higher spending on CPE, including
our new X1 boxes and wireless gateways, our continued investments in network infrastructure to ensure our leadership in
video and high-speed Internet, as well as the expansion of new services such as Business Services and Xfinity Home.”).

7 See, eg., Comments of Mike Cavanagh, Senior EVP & CFO, Comcast Corporation, Q4 2015 Comcast Corporation
Earnings Conference Call (Feb. 3, 2016) (“At Cable Communications, capital expenditures increased 10.2% to $2.1 billion
for the fourth quarter and 14.3% to $7 billion for the year. This growth reflects higher spending on our customer premises
equipment, including X1 and wireless gateways, increased investment in network infrastructure to increase network capacity,
as well as the continued investment to expand Business Services. In 2016, we will continue to invest in each of these areas as
they are driving positive results in our business.”); see also Sean Buckley, “Comcast: DOCSIS 3.1 acceleration is being driven
by new broadband competition,” FierceTelecoms (Oct. 14, 2015) (quoting Comcast VP of access Jorge Salinger’s comments
that Comcast is deploying “fiber deep technologies that makes the service groups smaller”).

8 Comcast’s all-digital and DOCSIS 3.0 rollout started in 2008, with this next-generation cable modem standard
reaching 30 percent of Comcast’s footprint at the end of that year. Comcast had deployed DOCSIS 3.0 to 75 percent of its
footprint by the end of 2009, 85 percent by 2010, and completed the deployment in 2011. During this time (2008-2011)
Comcast’s cable segment capital expenditures were $5.5 billion, $5.0 billion, $4.9 billion, and $4.8 billion. See Comments of
Brian Roberts, Chairman and CEO, Comcast Corporation, on Q4 2007 Comecast Corporation Earnings conference call
(Feb. 14, 2008) (“In high-speed data we have DOCSIS 3.0 or wideband which we'll begin to offer to millions of our 48
million homes later this year.”); Comments of Steve Butke, COO & President, Comcast Cable Communications, on Q4
2008 Comcast Corporation Earnings conference call (Feb. 18, 2009) (“We are moving rapidly with all-digital. That rollout is
not constrained by capital. That is constrained by just the human side of making that happen and DOCSIS 3.0, we are
rolling out quite quickly. We have about 30% of the Company with DOCSIS 3.0. That number should double by the end of
the year.”); Comments of Brian Roberts, Chairman and CEO, Comcast Corporation, on Q4 2008 Comecast Corporation
Earnings conference call (Feb. 18, 2009) (“Now we expect capital expenditures to decline in 2009 both in absolute dollars
and as a percentage of revenue, even as we take the opportunity to make the investments that I described in the all-digital
and the DOCSIS 3.0 transitions. We believe these investments put us in a strong position for when the economy recovers
and supports the long-term growth and competitive positioning of the Company.”); Comments of Steve Burke, COO &
President, Comcast Cable Communications, on Q4 2009 Comecast Corporation Earnings conference call (Feb. 3, 2010)
(“Moving on to DOCSIS 3.0, or Wideband, we’ve deployed this technology to over 75% of our footprint and plan to
complete our DOCSIS 3.0 deployment in early 2010.”); Comments of Brian Roberts, Chairman and CEO, Comcast
Corporation, on Q4 2010 Comcast Corporation Earnings conference call (Feb. 16, 2011) (“Our key technical initiatives, All-
Digital and DOCSIS 3.0, are nearing completion with All-Digital in 75% of our markets and DOCSIS 3.0 deployed in more
than 85% of our footprint.”); Comments of Brian Roberts, Chairman and CEO, Comcast Corporation, on Q4 2011
Comcast Corporation Earnings conference call (Feb. 15, 2012) (“Our major technical initiatives of DOCSIS 3.0, All-Digital,
a content delivery network that works on all platforms is now complete and we have leveraged these investments to deliver
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raw capital expenditure totals as the sole metric for progress, even for an individual ISP let alone
across the entire industry.

o In contrast, cable segment capital expenditures declined at Cablevision during the two years
following the FCC’s February 2015 vote. But this was due to Cablevision’s 2014 completion of
its initial purchases of customer premises equipment (“CPE”) related to its all-digital and
DOCSIS 3.0 upgrades. Was the 2014 end of this CPE purchase cycle due to Title II? Of course
not. In fact, though the CPE purchasing declines more than offset them, Cablevision actually
increased its core network investments after the FCC’s 2015 vote (see Figure 3).9

The data summarized in Figure 1 above shows the capital expenditures at publicly traded U.S. Internet
Service Providers. But there are a few large, privately held ISPs (e.g., Cox Communications, RCN Corporation, C-
Spire) and numerous medium- and small-sized privately held carriers that do not publicly disclose their financial
results. Figure 1 also does not include capital expenditures by companies whose primary business is reselling
telecommunications services purchased on a wholesale basis (including, in part, services purchased at wholesale
from some of the publicly traded ISPs tracked above). To get an even more complete picture of how telecom
industry capital spending is changing over time, therefore, we present the information published by the U.S.
Census Bureau (the “Bureau”) in its Annual Capital Expenditures Survey (“ACES”). This survey collects data
from nearly 45,000 enterprises with employees, to project total capital expenditures for the nearly 6 million such
U.S. businesses.!? The Bureau presents this data by industry category, based on the North American Industry
Classification System (“NAICS”). There are three categories that encompass the U.S. internet access services
market: wired telecommunications carriers; wireless telecommunications carriers (except satellite); and
telecommunications resellers, satellite and other telecommunications. 1

more innovation faster than ever before.”); see also Financial Supplements, Comcast Corporation, for periods ending
12/31/2008, 12/31/2009, 12/31/2010, and 12/31/2011.

9 As Cablevision explained on its fourth quarter 2014 investor call, “[w]e had an increase in CPE in the fourth quarter,
but a lot of what happens with CPE, as you know, is timing of expenditures. We ended up with additional purchases of
boxes, of managed routers, some remotes in the fourth quarter. But it’s not necessarily CPE that will keep capital
expenditures roughly these levels. We continue to invest in WiFi. We continue across-the-board to invest in our network,
and we’re going to continue those efforts.” See Comments of Gregg Seibert, Vice Chairman & CEO, Cablevision Systems
Corporation, Q4 2014 Cablevision Systems Corp. Earnings Call (Feb. 25, 2015) (emphasis added). On Cablevision’s final
investor call, for second quarter 2015 and thus the quarter immediately following the FCC’s vote, the company stated that

“cable capital spending in the second quarter was $186 million, a $21 million decrease from the same period in 2014. This
primarily reflects lower year-over-year spending on set-top box and modem purchases, as well as the timing of certain video-
related projects. These declines were partially offset by higher project spending to support broadband and WiFi expansion.
We expect increased CapEx spending in the back half of 2015 as we continue to invest in the evolution of our product

offerings and ensure a quality service experience.” Comments of Brian Sweeney, President & CFO, Cablevision Systems
Corporation, Q2 2015 Cablevision Systems Corp. Earnings Call (Aug. 7, 2015) (emphasis added). As Cablevision stated in
its 2015 10-K report to the SEC, “[c]apital expenditures for 2015 decreased $75,282,000 -8% as compared to 2014. This
decrease was due primarily to a decrease in purchases of customer equipment and network equipment, partially offset by
increases in spending related to cable plant upgrades.” Finally, as Cablevision’s new owner Altice noted when explaining
2016’s declines in capital investment at Cablevision, the prior owner had “already made a lot of investments in its network,
as you can see on the left-hand side. It’s 100% digital, almost wholly encrypted with an average of 300 homes per node.”
Comments of Dexter Goei, President, Altice NV, Q3 2016 Altice NV & SFR Group SA Earnings Call (Nov. 10, 2016).

10 §ee United States Census Bureau, Annual Capital Expenditures Survey (“ACES”), Survey Description (Jan. 5, 2016).

11 See Executive Office of the President, U.S. Office of Management and Budget, “North American Industry
Classification System” (2017) (“OMB NAICS 2017”). These industry sectors are defined as follows:

Wired Telecommunications Carriers: “This U.S. industry comprises establishments primarily engaged in operating
and/or providing access to transmission facilities and infrastructure that they own and/or lease for the transmission of
voice, data, text, sound, and video using wired telecommunications networks. Transmission facilities may be based on a
single technology or a combination of technologies. Establishments in this industry use the wired telecommunications
network facilities that they operate to provide a variety of services, such as wired telephony services, including VoIP
services; wired (cable) audio and video programming distribution; and wired broadband Internet services. By exception,
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The results from the Bureau’s ACES are typically published and revised one and two years following the
end of the prior year (eg., the Bureau published its 2015 results and its revised 2014 results in February 2016).
Thus, we now have ACES data for the first year following the Open Internet Order and reclassification decision.
The results are clear:

* Census data indicates that total U.S. telecom industry capital investments during 2015 were $87.184
billion, more than $553 million higher than in 2014 (see Figure 2).

¢ Capital investments by wired telecom carriers (which includes cable modem, fiber-to-the-home, and
DSL ISPs) were up nearly $2.7 billion during 2015, neatly 6 percent over 2014.

¢ Capital spending was down in the wireless telecom carrier sector. However, the amount of this
decline is almost identical to the estimated decline at AT&T’s wireless segment during 2015, which
AT&T directly attributed to the 2014 completion of its nationwide 4G LTE deployment (see
discussion of AT&T results in Part III). Data from CTIA, the wireless industry’s trade association,
indicates the sector’s capital expenditures peaked in 2013, slowly declining through 2016.12

As the Census data shows, capital spending rose in aggregate following the FCC’s Open Internet vote.
The data also reflects the industry reality that anti-Title II ideologues never acknowledge: capital investments are
cyclical, and not all industry sectors (much less all individual companies) are on the same investment cycle. For
example, capital spending by wired carriers boomed during 2015, after a slight decline during 2014 — the year
prior to the FCC’s vote. Meanwhile, capital investment in the wireless sector peaked in 2014 when many U.S.

establishments providing satellite television distribution services using facilities and infrastructure that they operate are
included in this industry.”

Wireless Telecommunications Carriers (except Satellite): “This U.S. industry comprises establishments primarily
engaged in operating and maintaining switching and transmission facilities to provide communications via the airwaves.
Establishments in this industry have spectrum licenses and provide services using that spectrum, such as cellular phone
services, paging services, wireless Internet access, and wireless video services.”

Satellite Telecommunications: “This industty comprises establishments primarily engaged in providing
telecommunications services to other establishments in the telecommunications and broadcasting industries by forwarding
and receiving communications signals via a system of satellites or reselling satellite telecommunications.”

Telecommunications Resellers: “This U.S. industry comprises establishments engaged in purchasing access and network
capacity from owners and operators of telecommunications networks and reselling wired and wireless telecommunications
services (except satellite) to businesses and households. Establishments in this industry resell telecommunications; they do
not operate transmission facilities and infrastructure. Mobile virtual network operators (MVNOs) are included in this
industry.”

Other Telecommunications: “This U.S. industry comprises establishments primarily engaged in providing specialized
telecommunications setvices, such as satellite tracking, communications telemetry, and radar station operation. This industry
also includes establishments primarily engaged in providing satellite terminal stations and associated facilities connected with
one or more terrestrial systems and capable of transmitting telecommunications to, and receiving telecommunications from,
satellite systems. Establishments providing Internet services or Voice over Internet protocol (VoIP) services via client-
supplied telecommunications connections are also included in this industry.”

12 §ee CTIA Annualized Wireless Industry Survey Results 2000-2016, CTIA Annual Wireless Survey (May 9, 2017).
CTIA’s capital expenditute data indicates catriers invested $27.9 billion in 2004, declining to $20.2 billion in 2008. Capital
expenditures then increased annually until 2013, peaking at $33.1 billion. CTIA shows subsequent annual declines, with
$26.4 billion invested in capital during 2016. CTIA’s data reflects the 2010-2014 LTE deployment cycle, which peaked in
2013-2014 as AT&T’s Project VIP’s expenditures peaked.

22



carriers completed their nationwide 4G LTE deployments. The slight decline in wireless in 2015 simply reflects
an aggregate ramp down of spending!? prior to the upcoming 5G and small cell densification investment cycles.

This data also lays bare the hollowness of the “Title II harms investment” hypothesis. The FCC
reinstated Title II in February 2015. The Census data indicates that during 2015, wired ISP capital investments
rose in the aggregate while wireless ISP capital investments declined in the aggregate, even as capital investment
by three of the country’s four largest wireless ISPs increased. If the anti-Title II ideologues’ theory were
plausible, it would produce a systemic response. Plainly put, it did no such thing. The best that the anti-Title 11
crowd can point to is a decline solely at AT&T. This strongly suggests that their theory of harm is completely
wrong. Combined with the totality of the evidence (eg, statements made by the companies themselves on their
investment plans ahead of and following the vote, and actual responses to the FCC’s policy change) it is clear
that restoration of Title II and the adoption of basic Open Internet rules that depend on that legal framework
had no negative impact on broadband industry investments.

Figure 2: Capital Expenditures by All U.S. Telecommunications Firms
(U.S. Census Bureau Annual Capital Expenditures Survey, 2008—2015)

Capital Expenditures for Structures and Equipment for Companies with Employees ($ millions, nominal)
Industry Sector

2008 2009 2010 2011 2012 2013 2014 2015

Wired telecommunications carriers,
cable and other program distribution, $51,892 $43,851 $42,971 $44,508 $43,661 $49,848 $48,496 $51,178
broadband internet services providers

Wireless telecommunications carriers

. $25,272 $20,651 $23,052 $25,283 $32,949 $34,040 $35,046 $32,794
(except satellite)
Telecommunications resellers, satellite, -
. $3,487 $2,760 $4,200 $3,740 $4,428 $3,352 $3,089 $3,212
and other telecommunications
TOTAL $80,651 $67,262 $70,223 $73,531 $81,038 $87,240 $86,631 $87,184

Source: U.S. Census Bureau Annual Capital Expenditures Survey (“ACES”), Tables 4a (2015) and 4b (revised values for 2008—2014).
Note: ACES data prior to 2008 represents different industry sectors and is not comparable to values from subsequent survey years.

13We note that 2015’s aggregate wireless decline was primarily driven by AT&T’s completion of its Project VIP
upgrades. Verizon’s wireless segment spending actually increased by $1.2 billion during 2015 (a 12 percent increase). Sprint’s
total capital spending was also substantially higher in 2015 than 2014 (a 42 percent, $2.3 billion increase). T-Mobile’s capital
expenditures rose by $400 million in 2015 to $4.72 billion, a 9 percent increase. Offsetting these increases were declines at
AT&T Mobility (which we must estimate, because AT&T no longer reports wireless segment capital expenses separately, as
approximately $2.3 billion lower in 2015), at U.S. Cellular, and potentially at non-publicly traded companies like C-Spire, all
of which had completed LTE deployments during 2014. See, e.g., Verizon Communications Inc., Financial and Operational
Supplements, for petiods ending 12/31/2013, 12/31/2014, 12/31/2015, and 12/31/2016.
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Investments in Core Network Infrastructure Boomed Following the FCC’s Title II Vote.

The data presented above for company-specific capital expenditures, and the U.S. Census Bureau’s
Annual Capital Expenditure Survey results, reflect the telecom industry’s investments in all durable goods used in
these companies’ business operations. But only a portion of these expenditures are for the core, natural
monopoly network infrastructure required to transmit data between a customer’s location and an ISP’s
interexchange points with other carriers.

Capital investments in non-core network assets are critical to broadband providers’ overall business
success, but such expenditures do not necessarily reflect the trajectory for commercial availability of improved
access services. For example, most ISPs operate in multiple lines of business. Incumbent Local Exchange
Carriers (“ILECs”) also serve large enterprises with managed voices services. The installation of a new Private
Branch Exchange (“PBX”) in an office building is a non-core capital expenditure that doesn’t reflect positively
on the status of the broadband market, just as a decline in such PBX expenditures doesn’t reflect pootly on it.14

What’s more, non-core network capital expenditures might decline because of the efficiency gains
produced by past network investments. ISPs incur a capital expense when they purchase service vehicles. But if
the need for large fleets of trucks declines due to growth in customer self-installation or advances in software
defined networking (“SDN”), any commensurate declines in capex would not reflect negatively on overall
broadband market development.!> Indeed, the primary way wireless carriers will increase capacity ahead of 5G
and small cell densification is using software to aggregate spectrum.'® Spectrum can act as a substitute for capital
spending, which is in part how Sprint could deploy its LTE network while lowering its network investment.!”

Similarly, not all increases in capital outlay are an indicator of increased broadband infrastructure
availability. A cable company multiple system operator’s (“MSO”) purchase of new satellite dishes for its
headends arguably impacts its broadband business because the company almost certainly sells services in
bundles, but such a purchase doesn’t indicate how that MSO’s broadband offerings are progressing. Cable
company expenditures on new set-top boxes likewise may not seem directly relevant to its network capacity; yet
purchasing the latest generation of all-digital, MPEG-4 capable set-top boxes enables an MSO to expand its plant
capacity dedicated to broadband services by reducing the bandwidth requirements for pay-TV services.!8

14 See, e.g., Nick Ismail, “Shift from premise telephony to the cloud to accelerate significantly in 2017, Information Age
(Dec. 21, 2016); Sean Buckley, “Level 3 discontinues more TDM-based voice services in Idaho and Washington, but
supportts hybrid environments,” FierceTelecom (Sept. 26, 2016).

15 See Tain Mottis, “Don’t Count on 5G for a Capex Boost,” Light Reading (Feb. 24, 2017) (“Networks have also become
far more software-based in the last 15 years, allowing operators to make upgrades more easily and cost-effectively than when
they were moving from 2G to 3G.”); see also Comments of John Stephens, Senior EVP & CFO, AT&T Inc., Q2 2015
AT&T Inc. Earnings Call (July 23, 2015) (“I think there’s a real opportunity with some of the activities that are going on in
software-defined networks on a longer-term basis to actually bring that capital intensity to a more modest level.”).

16 See, eg., Mike Dano, “Verizon, Sprint, others turn to carrier aggregation, small cells for remainder of 2015 capex,”
FierceWireless (Aug. 5, 2015) (“The nation’s wireless carriers are expected to put the finishing touches on their respective LTE
coverage buildouts, and then will use techniques including small cells and carrier aggregation to add density and capacity to
their networks, according to industry experts. Specifically, Sprint [ | and Verizon Wireless [ | have pointed to both small cells
and carrier aggregation as elements of their respective network buildout strategies for the remainder of this year.”).

17 See, eg., Sarah Thomas, “Sprint Promises Better LTE on Lower Capex,” Light Reading (Aug. 4, 2015) (“Sprint shed
more light on its ‘Next-Generation Network” Tuesday, promising it would significantly densify its network across all of its
various spectrum bands via thousands of new macro sites, tens of thousands of new small cells and further 2.5GHz
expansion. And it doesn't plan to spend more to make it happen. . . . Sprint also recently began using 2x20MHz carrier
aggregation to improve capacity and speeds in its 2.5GHz spectrum on select sites across the country. It also called out its
use of antenna beamforming to improve performance at the cell edge.”).

18 See, eg, comments of Tom Rutledge, Chairman and CEO, Charter Communications Inc., Q4 2016 Charter
Communications Inc. Earnings Call (Feb. 16, 2017) (“We manage our network for the future based on the actual load on
the network, as opposed to some theoretical issue, and there are other ways of getting capacity out of all-digital networks.
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Fortunately, most cable MSOs report their capital expenditures in a manner that separates out network
and non-network spending.!” The segments most directly related to the last mile are “line extensions” (the
network costs incutred from enteting a new setvice area) and “upgrades/rebuilds” (replacement capital
expenditures for improving the existing last mile lines). Capital investments in “scalable infrastructure” are also
core-network investments, as they involve expenditures for items such as converged cable access platform
(“CCAP”) equipment (which is, like wireless networks, becoming increasingly virtualized as a way of increasing
bandwidth).20 The other two segments of cable capex are critical to the business, but aren’t “core” network
investments (customer premise equipment spending for set-top boxes and even modems are external to the core,
as is capital investment in non-network assets such as office buildings).

The data reveals a huge increase in cable ISPs’ core network spending following the FCC’s February
2015 Open Internet vote (see Figure 3). During the two years after that vote, the U.S. cable industry’s core
network infrastructure investments increased 48 percent compared to the amount invested during the two years
preceding the vote. Cable’s core network investments accelerated dramatically during 2016 (a $2.1 billion increase
over 2015, compared to 2015’s $0.8 billion increase over 2014). The one-year increase in cable industry core
network investments during 2016 was the highest single year jump since 1999,21 when the cable industry like the
telecom industry was expanding rapidly during the “fiber bubble.”?2 It is important to note that this historic one-
year jump in 2016 came after cable companies had ample time to digest the actual and potential impacts of Title
II restoration and the FCC’s Open Internet rules, which were adopted a full year eatlier in February 2015.

This cable industry core network investment rose substantially in the aggregate following the 2015 vote
because most MSOs were ecither pushing fiber deeper into their networks in preparation for DOCSIS 3.1;
expanding their enterprise services; replacing headends with the latest converged platform infrastructure; or
engaging in a combination of all of these activities. But individual companies each had different experiences and
trajectories (see Part 111 for a discussion of each company). Comcast continued its ramped-up spending driven by
increases in both fiber deployment and headend upgrades.?3 Charter’s increase was mostly related to scalable
infrastructure increases, but all network-related capital expenses (and CPE expenses) are expected to rise in 2017
yet again as Charter resumes its pre-planned efforts to convert the approximately 40 percent of TWC systems

Like for instance, most of our set top boxes now are capable of IP delivery. They’re also capable of MPEG4 delivery, which
means that we can squeeze the capacity out of our video business, and get more DOCSIS capability in our network, which
means we can do more virtual or electronic node splitting than we might have done a couple of years ago. And that’s a
function of our CPE strategy. So we’re managing all of those things together to get capacity.”).

19 Charter defines these five capital expenditure segments as follows: “Customer premise equipment includes costs
incurred at the customer residence to secure new customers and revenue generating units. It also includes customer
installation costs and customer premise equipment (e.g., set-top boxes and cable modems). Scalable infrastructure includes
costs not related to customer premise equipment, to secure growth of new customers and revenue generating units, or
provide service enhancements (e.g., headend equipment). Line extensions include network costs associated with entering
new setvice areas (e.g., fiber/coaxial cable, amplifiers, electronic equipment, make-ready and design engineering).
Upgrade/rebuild includes costs to modify or replace existing fiber/coaxial cable networks, including betterments. Support
capital includes costs associated with the replacement or enhancement of non-network assets due to technological and
physical obsolescence (e.g., non-network equipment, land, buildings and vehicles).” See Charter Communications Inc., 2016
10-K, at 50.

20 See, e.g., Mari Silbey, “Cable’s DAA Moment Is Here,” Light Reading Mar. 27, 2017); Alan Breznick, “Big Year Ahead
for Cable Network Capex,” Light Reading (Jan. 13, 2017); see also Karthik Sundatesan, “Evolution of CMTS/CCAP
Architectures,” Cable Labs, 2015 Spring Technical Forum Proceedings (2015).

2l See Tan Olgeirson and Paul Lauermann, “Spending on set-tops leads cable’s $200B investment since 1996,” SNL
Kagan (July 24, 2013).

22 See, e.g., Jeff Hecht, City of Light: The Story of Fiber Optics 24956 (1999).

23 See Comcast Corp. 2016 Financial Supplement, at 5.
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that are not yet all-digital.2* By contrast, Cablevision’s core-network spending declined from 2015 to 2016, after
increasing in 2015 after the FCC’s vote. The 2016 decline was largely due to Cablevision completing prior
upgrade projects,? with its new owner’s shift in strategy towards eventual (but not immediate) full fiber-to-the-
home network architecture.?

Figure 3: Cable ISP Network Investment, Publicly Reported and Estimated Totals (2013—2016)

Percent

Ne“g’i‘;j;fgem* 2013 2014 2015 2016 2013-2014  2015-2016 (zgfszilzgoem

20132014)
Comcast (cable) $1,324000  $2,048000  $2425000  $3,035,000] $3,372,000  $5,460,000 61.9%
Charter+ TWC+BHN (pro forma)** $2,568,654  $3,002000  $3273000  $3,624000 $5,570,654  $6,897,000 23.8%
Cablevision*** $374000  $296478  $312711  $241204]  $670478  $553915 17.4%
Suddenlink $44,000 $89,577  $127,532 $83565|  $133577  $211,097 58.0%
Mediacom**#+ N/A $95,663 $98258  $150,867|  $191326  $249,125 30.2%
Cable One $68,204 $91,952 $91,529 $69,062|  $160,156  $160,501 0.3%
Other MSOs (SNL Kagan-estimated) 90,849  $157613  $239.880  $1438513|  $248462  $1,678402 575.5%
Total US Cable Companies*+#+ $4469,707  $5781283  $6,567,919  $8,642211| $10,250,990 $15210,130 48.4%

* Includes capital expenditures for line extensions, upgrades/rebuilds, and scalable infrastructure

** Pro forma results reported by Charter for combined companies for full year 2014, 2015 and 2016. 2013 values are as reported separately by Charter and TWC, with estimated
values for BHN

##% Cablevision 2016 results are based in part on SNL Kagan estimates

etk Mediacom did not report network investment for 2013; 2013-2014 results are based on 2014. Mediacom's final 2016 results are based on an estimation of Mediacom LLC's
portion of the total company's 4Q 2016 expenditures, as the LLC deregistered on Feb. 16, 2017
Rk Total values are as estimated by SNL Kagan for US. cable MSOs; Values in table for Other MSOs are this total less the publicly reported amounts indicated for the

companies as shown

Source: Company SEC filings (10-Ks; 8-Ks; Financial Supplements); SNL Kagan Estimates.2’

24 See, eg, Comments of Tom Rutledge, Chairman and CEO, Charter Communications Inc., Q4 2016 Charter
Communications Inc. Earnings Call (Feb. 16, 2017) (“In the second quatter, we’ll restart our all-digital deployment, featuring
fully two-way advanced set top boxes to video customers in the approximately 40% of TWC and 60% of Bright House that
are not yet all-digital, which allows us to offer more HD, interactivity on every video outlet, faster data speeds, and reduced
operating costs. We should be 100% all-digital in less than two years.”).

25 See, e.g., comments of Dexter Goei, Chairman and CEO, Altice USA, Q3 2016 Altice NV & SFR Group SA Earnings
Call (Nov. 10, 2016) (“Optimum has already made a lot of investments in its network, as you can see on the left-hand side.
It’s 100% digital, almost wholly encrypted with an average of 300 homes per node.”). Comments of Dexter Goei, Chairman
and CEO, Altice USA, Full Year 2016 Altice NV & SFR Group SA Earnings Call (Mar. 9, 2017) (“[Y]ou can see that our
initial upgrade to Optimum’s network has led to a significantly higher number of customers taking higher speeds, from just
12% before Altice’s control to about 60% today.”).

26 See, eg., Jeff Baumgartner, “Altice USA to Skip DOCSIS 3.1, Roll Out All-Fiber Network,” Multichannel News (Nov.
30, 2016); see also Altice USA, Press Release, “Altice USA Unveils ‘Generation Gigaspeed,” A Full-Scale Fiber-to-the-Home
Network Investment Plan to Enable 10 Gigabit Broadband Speeds” (Nov. 30, 2016).

27 See Tan Olgeirson, “2016 spending surge punctuates US cable CapEx forecast,” SNL Kagan (Nov. 4, 2016) (showing
total industry estimates for each capital spending segment); see a/so Kamran Asaf, “Flat Q4 spending restricts FY 2016 cable
CaEx to 5% YOY growth,” SNL Kagan (Mar. 31, 2017) (recounting historical capital spending by segment at six MSOs).
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The network investments by other, smaller MSOs (and by non-publicly traded companies like Cox)
jumped sharply in 2016. This result reflects the economic reality of a market with a few very large companies and
many smaller ones: smaller operators are not first-movers; they wait to see how larger MSOs fare when deploying
new technologies, with those larger operators benefiting from their scale (Ze., because equipment costs decline
over time and with scale), and then the smaller operators learn from the bigger companies’ experiences.

Unfortunately, phone company ISPs do not provide details on their allocation of capital investments to
core network spending. However, SNL Kagan recently published data that tracks spending on telco networking
components (such as fiber ports, optical network terminals, and telco ISP equipment revenues).28 These telco
data points, while not as comprehensive as the MSO data, are a reliable marker (along with FCC data and other
available data) for how ILECs are investing in their core network. Kagan’s analysis indicates that U.S. telco
spending for DSL ports was down more than 20 percent during 2016, continuing a longstanding trend. But
telecom company spending on fiber-to-the-home network terminals and terminal ports rose nearly 50 percent in
2016. In its analysis, SNL Kagan specifically noted the well understood reality that ISP investment is cyclical, that
it’s driven largely by broader market conditions, and that it “will occur whether net neutrality is in place or not.”?

Below in Part III we report on and analyze the deployments for each publicly traded telephone
company. The trend following the FCC’s vote is essentially more of the same, with a ramp-up in targeted fiber-
to-the-home deployments. The FCC’s vote had zero impact on the undetlying economic realities faced by Local
Exchange Carriers: (“LECs”) they compete with cable companies that only need to spend a couple of hundred
dollars per passing to offer gigabit services, while the cost to upgrade LECs’ copper last mile networks are five
times that or higher. The simple fact that anti-Title II ideologues never acknowledge about LECs is that no
discriminatory business model would increase cash flows enough to overcome these natural monopoly
economics. This is why LECs target their fiber-to-the-home upgrades to dense multi-tenant developments or
areas with aerial lines in which high-income customers reside. This is why LECs like AT&T pursued VDSL
deployments in lieu of full fiber upgrades. And it’s why the twin Bells (AT&T and Verizon) have adopted similar
long-term strategies based on moving more into wireless and into content.

28 See Jeff Heynen, “Alternative facts on broadband investments threaten net neutrality,” SNL Kagan, Mar. 10, 2017
(title later changed to “FCC concern over broadband investments threatens net neutrality”).

29 1d. We quote from Heynen’s article at length because it summarizes so well the attitude of real-world ISPs, factoring
competition and demand into their investment decisions — not overreacting to longstanding FCC policies and principles.

The long-held argument by Pai and the country’s largest ISPs is that, by forcing network operators to open up their
broadband pipes equally to competitive application and content providers, the network operators have no incentive
to invest in upgrading and expanding their broadband networks. But the equipment and CapEx results from 2016
prove that is not the case at all. The biggest driver for ongoing investments in broadband infrastructure is
competition. Network operators, faced with competitors upping the ante with DOCSIS 3.1, FTTH and high-speed
copper deployments, must meet or exceed those offers in order to prevent customer defections, especially when
other services in the standard bundle don’t hold the same allure among consumers as they once did. Broadband
speeds and customer service are the measures by which consumers make their choice among service providers these
days. . . . [There is an ongoing cycle of investment in infrastructure required to ramp up the throughput offered to
end consumers. Each network operator has approached this realization with a different philosophy. Verizon, for
example, bit the bullet early with a high-cost rollout of FTTH infrastructure. That initial investment effectively
lasted for over a decade. Meanwhile, AT&T chose to follow a less costly route of pushing fiber into neighborhoods,
but continuing to rely on copper-based VDSL for the final connection to subscribers” homes, sparing them the high
cost of trenching fiber through subscribers’ yards. However, that investment lasted only five years, as the company’s
strategy shifted to focus on FTTH. Now, all network operators ate in the middle of network upgr