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Executive Summary

This paper assesses the likely economic effects of elimination (or “forbearance”) of the FCC's
regulation of unbundled network elements (“UNEs”), which are leased from incumbent telcos
by third parties at rates set by state regulators and used to provide legacy voice and data
services to end-customers, typically businesses. These third-party service providers buy UNEs to
lessen their need to build their own networks or in lieu of leasing equivalent services at
commercial wholesale rates. Accordingly, we refer to these third parties as “asset-light service
providers.” )

The paper models two effects of forbearance: one, the anticipated consumer savings and
performance benefits (measured as “consumer surplus”) from the replacement of UNE-based
services with next-generation services, and two, the additional jobs and other economic
benefits new investment in facility-based service providers’ networks will create.

We estimate that forbearance will have a net-positive impact on end-customers, job creation
and the economy as a whole. End-customers will benefit from reduced pricing and improved
performance from their next-generation telecommunications services, while new job-creating
investment is expected to occur due to the migration of revenues from asset-fight service
providers to facility-based service providers whose business models are more focused on
owning—and investing in—their own networks. Customers would experience a net savings of
$1.0 billion over 10 years, plus an additional consumer surplus of $29 million due to receiving
higher-quality services. While some customers who remain on legacy services will pay higher
prices for equivalent services, this negative impact is outweighed by the larger savings
experienced by customers who migrate to next-generation services. Additionally, incremental
investment in facility-based service providers’ networks attributable to forbearance could
create up to 6,352 direct and indirect jobs annually, due to up to $1.8 billion in new capital
investment over ten years, based on historical capital-intensity benchmarks. Overall,
forbearance has the potential to increase GDP by $5.4 billion over 10 years.

As the FCC found in its Business Data Services Order,* the market for data services offered to
businesses is now broadly competitive. In this paper, we provide additional, newer evidence of
a highly competitive business services market, including data that shows traditional incumbent
providers (“ILECS”) now only provide a minority of business voice lines. As the BDS Order also

¥ Federal Communications Commission, "Report and Order inthe Matter of Business Data Services in an
Internet Protocol Environment, Technology Transitions, Special Access for Price Cap Local Exchange Carriers, and
AT&T Corporation Petition for Rulemaking to Reform Regulation of Incumbent Local Exchange Carrier Rates for
Interstate Special Access Services.” FCC 17-43. Henceforth, BDS Order. Relessed on 04/28/2017.
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demonstrated, the legacy TDM services offered via UNEs have suitable and often superior
substitutes in the form of next-generation dedicated services (such as Ethernet and SIP trunks)
and “best efforts” services (such as broadband and VoIP). Nonetheless, a small but not
insubstantial number of UNEs persist because regulated UNE rates are below market wholesale
rates, allowing asset-light service providers to capture excess value from the sale of UNEs. if
forbearance were granted to the ILECs that are currently obligated to sell UNEs at below-
market rates, customer migration to next-generation services would accelerate, as asset-light
service providers may either raise prices or shift emphasis to next-generation products offered
over thelr own facilities.

Our analysis isolates the incremental impact of forbearance from the next-generation migration
that is happening anyway without forbearance, by subtracting the impact of the forecast status
quo from our post-forbearance forecast. To determine the change in customer spend and shift
in revenue from asset-light service providers to providers of next-generation services, we
mapped all legacy UNE-based products to their likely next-generation substitutes. We used
confidential data provided by four price-cap ILECs to establish the mix and pricing of UNEs
today, and used public benchmarks to establish the pricing for their next-generation
substitutes. For the portion of the market that does not immediately migrate to next-
generation services, we assumed ILECs would charge asset-light service providers a higher
market-set wholesale rate for UNE equivalents, based on public benchmarks and estimates. We
then assume that some of this cost increase would be passed onto end customers. Our model
assumes that additional revenue generated by ILECs from selling the same element or an
equivalent service for a higher price would be invested at the higher capital intensity of ILECs
versus the much lower capital intensity of asset-light service providers whose business models
are more focused on leveraging leased facilities. Similarly, to estimate the investment
generated by the migration from UNESs to next generation services, we compared the higher
capital intensity of a basket of next-generation service providers (including ILECs, cable-
operators and fiber-based CLECs) to the lower ca pital intensity of asset-light service providers.

The key findings of this study are:

s According to the FCC's latest telephone competition report, ILECs reported 2.1 million
UNEs in use.? The vast majority of UNES in use are DSO (64kbps) and DS1 (1.5Mbps),
with likely about half used for voice and half for data. D53s (44.7Mbps) are a negligible

2 ps of 12/21/2016. Federal Communications Commission, Voice Teléphone Services Report: Voite
Telephone Services as of 12/31/16, Nationwidé Subscriptions. Feb. 2018, available ot hitps://www fcc.gov/voice:
telephone-services-report
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part of the market. Since 2011, UNEs have been declining at an average annual rate of
6.9%. Based on market rates for end-customer products provided over UNEs we
estimate that in 2017, end-customers spent $1.9 billion on UNE-based products sold by
asset-light service providers. We also estimate asset-light service providers spent $495
million with ILECs providing UNEs at regulated rates.

Regulated UNE rates are much lower than market-determined commercial wholesale
prices. We estimate regulated UNE rates are on average 59% less than commergial
wholesale rates for equivalent legacy services. Discounts range from 6% (for rarely used
DS3 Enhanced Extended Links) to 69% (for the more commonly used DS1 Joops, used for
T1/DS1 data circuits, and DSO digital loops, used for Ethernet-over-capper).

If forbearance were granted and all customers migrated to next-generation services
more gradually, end-customers would save $1 billion between 2018 and 2027, and
enjoy additional consumer surplus of $29 million due to increased service quality. Based
on histarical trends, we would expect investment to increase by $1.2 billion to $1.8
billion over this ten vear period, leading to a total direct and indirect job effect of 4,428
to 6,352 new jobs created annually, and to an increase in GDP of between $359 million
and $542 million annually.
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introduction

The Federal Communications Commission (“FCC”) has sought to implement a regulatory agenda
that accelerates wireline broadband deployment while minimizing regulatory over-reach. The
purpose of this paper is to study the effects of forbearance of Section 251(c)(3) of the
Telecommunications Act of 1996 (“1996 Act”), which imposes requirements on ILECs to offer
third-party service providers access to their unbundled network elements (“UNEs”) at a fixed
price. These UNEs are then used by these third-party service providers to offer voice and data
products to commercial end-customers,

The construct of our analysis is to study how forbearance would affect customer migration and
the impact of that migration on consumer surplus and job creation, In Part 1, we study
competition and recent trends in the business communications services market to better
understand whether UNE regulation remains necessary to ensure access, In Part 2, we provide
an overview of the model, including the methodology and key inputs and assumptions. We also
discuss the results in terms of customer savings and capital investment of the two different
scenarios we model. Finally, in Part 3, we discuss how these changes in savings and investments
translate into new jobs, consumer surplus and GDP growth.




Part |: State of the Market

State of the Business Services Market

Telephony has been an essential service for businesses for nearly a century, but the market has
changed dramatically over the last two decades. Until the passage of the 1996 Act, almost all
business customers bought voice services from ILECs, Today, the FCC reports that more than
1,500 companies are providing wireline business voice services in the US, with more than 1,100
of those non-ILECs. More than 500 providers offer Internet-based {“over-the-top”) voice
services to businesses, which are effectively available wherever low-speed broadband is
available, and no state has fewer than 47 over-the-top voice providers®. Additionally, mobile
voice is widely used by businesses, especially small businesses, and access is near-universal:
99.7% of Americans have access to two or more mobile providers offering voice services. Even
as new communications technologies like email, instant messaging and texting have arisen,
demand for business voice connections remains steady®, with non-ILECs winning a growing

share of the market,®
Figure 1. FCC-Re US Business Voice Connections, 2009-2016%
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Figure 2. FCC-Reported Market Share for Business Voice Connections, ILECs vs. Non-ILECs, 2009-20167
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While voice demand has been flat, the demand for business data services has grown rapidly. In
2014, Cisco predicted business IP traffic in North America to grow annually ata 22% rate®
[Figure 3]. As of Cisco’s latest report, the North America business services market is on track
with these projections; in fact, business IP traffic is now expected to grow at 23% yearly,
reaching 13,720 PB of monthly use in 2021.°

71d.

® Cisco, “Cisco Visual Networki ng Index: Forecast and Methodology, 2014-2019", May 2015, available af
http://s2.q4cdn.com/230918913/files/doc_downloads/report_2014/white_paper_c11-481360.pdf

% Cisco, “Cisco Visual Networking Index: Forecast and Methodology, 2016-2021" Sept. 2017, available at
https://www.dsco.com/c/en/us/solutions/collatera /service-provider/visual-networking-index-vni/complete-
white-paper-c11-
481360.htmi?referring_site=RE&pos=1&page=https://www.cisco.com/c/enfus/solutions/collateral/service-
provider/visual-networking-index-vni/mobile-white-paper-c11-520862.htmi#_Toc484813982
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Figure 3: N erican Business IP Traffic, 2014-2010p8
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However, this boon in demand has not translated into revenue growth for business services,
Revenues from the wireline business segment of the largest connectivity providersin'the U.S.
have remained flat in recent years, despite various mergers and acquisitions.* The implication
of growing demand for data and voice connections, coupled with consistently flat revenue for
providers, implies consistently decreasing priées.

This pricing trend is borne out by inflation figures from the Federal Reserve. From 2011-2016,
overall consumer prices grew by 9.0%, whereas business data prices declined by 0.7%.1413

** Cisco, “Cisco Visual Networking Index: Forecast and Methodology, 2014-2019", May 2015, available ot
http://sz‘qttcdn,com1230918913{ﬁles/doc_‘dcwnlcads/reporimmlli/whitehpapermcn.-ds1360;pdf

" These are AT&T {wireline only), Verizon (wirefine only), Centurylink, Level3, Windstream, Comcast,
TWC, Frontier, Charter and Zayo. For the 10 providers, revenuss grew only 1.6% a year, from $84.88in 201310
SB8.9B in 2016. 10-Kand other SEC filings were used to aggregate business revenues. Since 2013, Verizon has
purchased X0 Communications, Centurylink merged with Level 3, Level 3 acquired TW Telecom, Windstream
purchased Earthlink and Broadview Networks, Charter bought Time Warner Cable and Bright House, Time Warner
Cable purchased DukeNet, and Zayo made numerous acquisitions. Available ot https://www.set.gov,

1 Using the average PPI of each year and finding the percentage change. Federal Reserve Bank of St.
Lovis: Economic Research, based on data from Bureau of Labor Statistics; Producer Price Index by Industry: Wired
Telecommunications Carriers: Business Internet Access Services, 2008-2018.
hitps://fred stlouisfed.org/series/PCUS17110517110602,

2 Using the average PPJ of gach year and firiding the percentage change, Producer Price Index by industry:
Wired Telecommunications Carriers: Business and Other Local Telephone Service, 2008-2018. Available ot
https:/ffred stlouisfed.org/series/PCUS17110517110112.
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Figure 4. Consumer Price Index vs. Business Telecom Producer Price Indices, 2011-2016
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The price compression seen in the business services market today is likely due to increasing
competition.'* ILECs are facing flat revenues in the business services market, while cable
companies’ business services revenues are growing substaritially’®. Recent news articles have
contrasted the “momentum of cable operators” with the “the struggles [that telcos face in]
finding profitability in the wireline business service segment.”* This recent trend further
incentivizes telcos to lower prices to win customers, because their cable rivals also offer lower-
priced “best efforts” services. “Best efforts” are defined as lower-priced “mass-market services
that come with asymmetrical speeds and few if any service guarantees.”?’ Despite the lack of
service guarantees, "best efforts” broadband is frequently a sufficient substitute for a
dedicated 1.5Mbps DS1 product.

¥ The relationship of market competitiveness and prices is described in an FCC-sponsored white paper
that examined the business data services market, The réport finds that the presence of competition in a building or
a census block consistently lower prices. The same report also found that areas with less steict pricing regulations
{more “pricing flexibility”) tended to have lower prices, although tausality in this case cannot be proven. This
report studies Special Access circuits rather than UNEs. Marc Rysman, "Empirics of Business Data Services”
Revised April 2018, 3.

 {arge cable tompanies’ (Comeast, Charter, Time Warner Cable) business services revenues have grown
15% annually while large ILECs' (Verizon, AT&T, standalone Centurylink, Windstream, Frontier) have declined 1% a
year, Analysis based on filings available at https://www.sec.gov

'® Sean Buckley, Fierce Telecom, “AT&T, Verizon's business revenues challenged by commoditization,

cable competition”, Jan, 2018, wwwifiercetelecom.cor
b Rysrman, 6.
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The FCC’s own research and analysis on the business data services confirm these findings, as
they found that non-ILECs were responsible for more than half of total business data services
revenue of $45 billion in 2013, a share that has likely grown since then.*® Following data
collection on business data services revenues, contracts and customers from 491 facilities-
based service providers, the FCC said, “The record... demonstrates substantial and growing
competition in the provision of business data services in areas served by incumbent local
exchange carriers (LECs) subject to price cap regulation.”®

State of the UNE market

UNEs occupy a small and declining share of the overall business services market, generating less
than 1% of business services revenues for ILECs.”® While business voice connections and data
demand continue to grow, UNE counts have been declining at a rate of nearly 6.9% a year.? In
2011, ILECs reported selling 3.0 million UNEs. As of the end of 2016, ILECs reported selling 2.1
million UNEs, a decline of nearly 1 million lines.?

Figure 5. ILEC-Reported UNEs, 2011-2016
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'8 BDS Order, para. 2.

19 id., para. 1.

* UNEs are estimated to account for $495.5 million of reveriue for ILECs in 2017. Review of providers’
financial filings showed ILEC business services revenue {wireline) to amount to $77.1 billion.

* Decline rate in terms of circuits, Federal Communications Commission, Local Telephone Competition
Reports, 2011-2016. Available at www.fcc.gov

2 This su rvey reports all UNE circuits as stated by the ILECs. Although this report technically concerns the
state of the Voice market, many of these circuits are believed to be used by asset-light service providers to provide
business data services to thelr clients. This count refers to the last ILEC-reported count as of 12/31/2016. For the
purpose of this paper, we assume the FCC Local Competition UNE counts to represent the number of UNEs in the
day after this as well, in this case 01/01/2017. Federal Communications Commission, Local Telephone Competition
Reports, 2018. Avoilable at www.fcc.gov
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Where UNEs are still employed, they are commonly used for legacy voice and low-bandwidth
data services. They are sold in three speed variants: DSO (64kbps), DS1 (1.5Mbps) and DS3
(44.7Mbps), although DS3s make up a negligible portion of the market. DS0s are sold in three
varieties: digital loops, analog loops and extended enhanced links® (“EELs”). DSO digital loops
are typically bonded and used for Ethernet-over-copper data circuits, at varying speeds,
depending on the equipment and number of copper pairs bonded together.?® DSO analog loops
and DSO EELs are typically used for traditional plain old telephone service ("POTS”) lines. DS1
loops are used for T1/DS1 data circuits, while DS1 EEls are typically used for 24-channel T1
voice trunks. UNEs are mostly purchased by asset-light service providers, but also used by ILEC-
affiliated CLECs.

Although they make up a small and declining minority of voice and data circuits, 2.1 million
UNEs remain in the market today. Asset-light service providers benefit by preserving UNE use in
the market, since regulated UNE prices are set below market, while their prices to end-
customers are set by the market. Instead of paying the wholesale market rate to JLECs, asset-
light service providers pay the lower UNE rate while pricing their retail services only 15-20%
lower than what ILECs charge. Based on the average wholesale prices from the FCU's Business
Data Services data collection,” UNEs are priced from 15% below the wholesale rate {for DS3s)
to 69% below the wholesale rate (for DS1s). Asset-light service providers have captured the
additional value accordingly. In its final SEC filing, at the end of 2013, asset-light service
provider Cbeyond reported a gross margin of 64.9%¢ compared to 51.8% to 59.1% for the
three largest ILECs.?

Economic research has demonstrated that where UNE prices are lower, less facilities-based
investment occurs than where UNE prices are higher, suggesting that asset-light service

2 pELs include both transport and access. Loops only include access,

# %0 Communications shared a presentation with the FCC in 2012 that outlined the number of DSO
topper pairs required to achieve particufar Ethernet-over-copper speeds. For example, five DS0s {copper pairs) are
required to provide 10X10 Mbps Ethernet-over-copper for buildings up to 9,000 feet from the central office, and
two are required to provide 3X3 Mbps for buildings up to 8,000 feet from the central office. XO Communications,
“XO Ethernet Over Copper Services,” Filed in 2012. hitps://ecisapi.fec.gov/file/60000986341.pdf.

* Rysman, 19.

% SEC Filings, Cbeyond 2013, avaiioble at www.last10k.com/sec-filings/cbey

7 ATRT is 51.8%, Centurylink is at 53.5% and Verizon is at 59.1% according to the latest fiings. Available
ot <http://financials.morningstar.com/ratios/r.htmi?t=T, hitp://financials.morningstar.com/ratios/e.himi2=CTL,
and http://financials.morningstar.com/ratios/r htmi?t=VZ, respectively.
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providers have under-invested in their networks in part due to the beneficial economics of
purchasing UNEs at below-market rates.”

ILEC-affiliated CLECs also currently use UNEs to serve their end-customers. For example,
Verizon is affiliated with XO Communications, Centurylink is affiliated with Level 3, and
Windstream is affiliated with EarthLink, Paetec, and Broadview Networks. Together, these
companies suffer from a collective action dilemma: for any given ILEC-affiliated CLEC purchasing
UNES, there is not a strong company-wide incentive to discontinue the arrangement. ILEC-
affiliated CLECs benefit from the same UNE economics out of their incumbent region that asset-
light service providers enjoy.

mSee, &g, Robert Crandall, Allan Ingrahars, & Hal Singer, Do Unbundling Policies Discourage CLEC
Facilities-Based lnvestrment? 4(1) Tre B.E, JOURNAL OF ECONOMIC ANALYSIS & POLICY-(2004) 1-25 (reviewing the
literature establishing the empirical and thegretical linkages between mandatory unbundling and diminished
investment incentives; and performing original empirical analysis demonstrating that fadlities-based line growth
relative to UNE growth was faster in states where thie cost of UNEs was higher relative to the cost of facilities-
based investment).
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Part 2: Modeling the Impact of 251(c)(3) Forbearance

Model Methodology ;

To isolate the impact of forbearance from how the market would act if forbearance were not
granted, we developed two base scenarios: a status quo scenario and a forbearance scenario.
The status quo scenario assumes a continual steady decline in UNEs at the historical migration
rate of 6.9% as end-customers migrate to next-generation services. The forbearance scenario
accelerates this migration, The delta in results between the two models is the incremental
benefit of granting forbearance. The forecast period is ten years.”

Model Inputs and Assumptions

UNE Product Mix and Pricing

We collected confidential data from four ILECs to establish a baseline for the mix and pricing of
UNEs in use today. The data we collected amounted to 979,205 UNEs, which represent nearly
50% of the UNE market as of the start of 2017.%° The data we collected was comprised of DSOs,
DS$1s and DS3s—both in the form of loops and in the form of Extended Enhanced Links {“EELs").
We calculated the weighted average price foreach praduct based on pricing information
provided by the ILECs. For EELs, we used the average mileage price of each circuit, as provided
by the ILECs. Given the large portion of all UNES that were included in this sample, we assumed
that the aggregate tata provided by the ILECs accurately represents the product distribution of
UNEs in use, and their average unbundled rate.®? Using the UNE rates seen below, we
calculated that asset-light service providers pay $495.5 million for all UNEs used in the market
today.

* Our model studies the impact of forbearance in the year it takes effect {at the start of Year 1) and then
forecasts the effect overa 10-year period. For simplicity’s sake, we assume thatend-customer demand for either
legacy or next-generation services will remain constant; that is, no end-customers will go out of business or shutter
{acations, and all end-customers will need to retain replacement conneéctivity services, Ultimately, this assumption
has negligible impact on our model because the same assumption is used for the Status Quo scenario as for the
Forbearance Scenarios.

¥ The ECC ILEC-reported UNE counts nationally are provided as of December 317, of each year. As such,
we took this number to be the count of UNEs as of January 1% of the following year. For example, the 2,123,000
UNEs reported for 12/31/2016 were taken to ba the same the day after, on.01/01/2017. Federal Communications
Commission, Local Telephone Competition Report, Dec. 2016, available ot hitps://www.fee.gov/voice-telephone-
services-report

* Year 0 in this study is the start of 2017,
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Fipure 6. UNE Circuit Mix, 2017
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Figure 7. UNE Weighted Average Pricing, 2017
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End-Customer Retail Pricing for UNE-Based Products
To set a baseline for end-customer spend today compared to a post-forbearance world, we
researched typical retail pricing of products based on UNE offerings. We interviewed the
contributing ILECs to better understand the most likely retail products associated with each
UNE offering, and identified public pricing benchmarks for each retail product. To ensure we did
not overstate the current margins of asset-light service providers, where possible we used
public benchmarks from providers with broad and diverse footprints, such as Megapath and
Zayo. Our research demonstrates that end-customers pay service providers on average four
times what service providers pay for the underlying UNE offerings. Given these retail rates, we
calculated that end-customer spend on UNE-based products today is $1.9 billion.
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Figure 8. End-Customer Retail Pricing for UNE-Based Legacy Products
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Next-Generation Replacement Products for UNEs
To assess the gain in consumer surplus attributable to forbearance, via savings or increased
value of next-generation services, we identified the next-generation replacement services for

each UNE-based retail product and benchmarked i typical pricing. We assumed voice products

would be replaced with voice products and data products would be replaced with data
products.

Data products have two potential replacement products: dedicated Ethernet products and
*best efforts” broadband products offered by cable providers. Given the lack of knowledge of
end-customer needs, we assume half of the customers of legacy dedicated data products are
using them for Internet connections that could be acceptably replaced with "best efforts”
broadband products, especially if they offer higher downstream speeds for a lower overall
price. Additionally, some customers who use dedicated data services {DS1s, DS3s) today for
internal company networks are likely to be considering switching parts of their network to
software-defined wide area networks (“SD-WAN”), which allows them to create an internal
company network using broadband circuits rather than more expensive dedicated circuits.
Across the board, prices for next-generation products are lower than the legacy products they
are replacing, especially when customers switch to “best efforts” products.

* sarvice Provider Retall Price sources: Comsoe, Zayp, Megapath, public benchmarks
) 16




Figure 9. Next-Generation Replacement Products, Pricing and End-Customer Savings
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Market Pricing for UNE Wholesale Equivalents

Depending on the pace of migration, some end-customers will remain on UNE-equivalent
products for a portion of the forecast period. In those cases, asset-light service providers will
pay on average higher commercial wholesale rates for UNE equivalents. While not all of these
UNE equivalents exist today, we identified public benchmarks where available and estimated
the rates where public benchrmarks were not available.> We assumed historical commercial
wholesale rates would remain unchanged post-forbearance,

UNE “Natural” Migration Rate

Given the relatively steady nature of the decline in UNE counts over the last five years, we
expect the “natural” migration rate of UNEs to remain 6.9%, as customers migrate to higher-
performance services and ILECs retire their underlying copper networks, As the end-customers’
connectivity needs do not disappear with their migration away from UNEs, we assume that
these naturally migrated lines will move to next-generation services, such as VoIP, SIP Trunks,
Ethernet etc.

= Average Next-Gen Price Sources: Megapath, Digilink, Comcast, CMA benchmarks. Prices current as-of
March 28, 2018.

* For DS1 Loops and DS3 Loops, we used the average pricing from the Businass Data Services data
coflection: $220 for DS1s and $1,200 for DS3s, Rysman; 19, To estimate other wholesale rates, we ¢alculated the
diseounts of known retail to wholesale rates. For Loops with known retail-wholesale discounts, we assumed the
same delia occurred for thelr EEL counterpart circults. For the rest, we estimated the average retsil-wholesale
discount which was ~25% for asset-light service provider rates and “40% for ILEC rates, These were then applied to
products’ known retail rates to estimate the market-determined wholesale rate,
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This historical migration rate was also used to forecast next-generation migration that would
happen without forbearance. To ensure our analysis only captures the incremental impact of
forbearance, we subtracted out from our post-forbearance model the next-generation
migration that would have happened anyway.

Baseline Asset-Light Service Provider [nvestment ‘

Asset-light service providers invest at a significantly lower level than facility-based service
providers. However, they do invest some share of their revenue in capital improvements. To
ensure we did not over-estimate the investment impacts of the forbearance scenario, we
included in the status quo scenario a capital intensity for asset-light service providers, which we
estimate at 5.7%.% In the model, this status quo investment from asset-light service providers
is reduced and eventually eliminated.

Conversion of Revenue to Capital Investment

Our mode! assumes that additional revenues for facility-based service providers would lead to
additional capital investment, given the lack of significant variability in the historical
relationship between facility-based service providers’ revenues and their capital expenditure
{or “capital intensity”). To determine the net incremental capital investment due to
forbearance, we subtracted the investment that would happen in the status quo from the
capital investment that would likely happen post-forbearance.3® We leveraged publicly
reported financials from several large facility-based service providers to estimate the capital
intensity of post-forbearance revenues.

There is a vast range for the typical capital intensity of facility-based providers. Cable providers
{e.g., Comcast) and ILECs {e.g., AT&T, Verizon) have a conservative approach to capital
spending, while fiber operators (e.g., Zayo) have a much more aggressive approach to capital
spending. Because our model makes no assumptions on what type of provider will capture
next-géneration service revenue, we developed a capital intensity range. The range is 15%

* Estimated by analyzing financials of known UNE purchasers. This represented the weighted average of
capital intensities for GTT (2016 and 2017y and Pagtec {2011, their last year as an independent public company)
using their 10-K reports. One challenge with estimating capital intensity for UNE purchasers is'that most have been
acquired by larger companies with other lines of businéss, or gorie private. GTT filings available at
hitp:/ eww gt net/investor-relations/sec-filings/ and PAETEC filing at https://www. ¥asx:10k,ccm!sec~
fi lings}paet]ﬂﬁml%lzs -11-299673. htméfullReport.

** In the status quo, investment comes from ILECs Investing a portion of UNE revenue and asset-light
service providers investing a portion of their revenues of UNE-based products. In the post-forbearance scenario,
investment comes from facllity-based providers of next generation services investing a portion of their revenues,
and from the higher commercial rates ILECs are able to command for wholesale equivalents for UNEs, as well asa
stmall part from the diminished revenues of asset-light service providers who are purchasing commercial wholesale
UNE equivalents from ILECs,
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{“Conservative case”) to 40% (“Upside case”). The lower figure was based on the weighted
historical capital intensities of cable operators Comcast and Cox and ILECs AT&T and Verizon.¥
The higher figure was based on Zayo’s capital intensity. ™

We addressed the additional wholesale revenues that ILECS gain from selling wholesale UNE
equivalents to asset-light service providers in a slightly different way. For the portion of circuits
that do not immediately migrate to next-generation facilities, asset-light service providers are
assumed to pay ILECs a higher commercial wholesale rate for services that are functionally
equivalent to UNEs. Because the additional revenue for ILECs from these services do not incur
material additional operating costs, ILEC EBITDA (earnings before interest, tax, depreciation and
amortization) would increase at more or less a one-to-one ratio with the growth in revenues
from UNE equivalents. Therefore, we used the historical capital intensity of EBITDA—not
revenue—to determine the additional possible increase in capital investment. Based on
financial filings, we calculated the ILEC capital intensity of EBITDA to be 42%. 3 %

Model Results — Immediate Migration

To illustrate the potential end-customer savings from forbearance; we developed an illustrative
stenario that assumes all end-customers migrate to next-generation services in Year 1.of the
10-year forecast. In this purely illustrative scenario, end-customers would save a total of $5.9
billion. In practice, migration will be much more gradual.

¥ Comeast, SEC filings 10-K 2017. available at https://www.cmesa.com/node/30076/html. Cox, SEC fllings
10K, 2003. gvoilableat
hitps:/fwww.sec.gov/Archives/edgar/data/902739/000118312516452423/d49239d 10k hinv. ATET, SECFilings 10-
K, 2017 ovailable o, bttps://otp tools.investis.comitients/us/atnt/SEC sec-
show.aspxPType=htmi&Filingld=125645378CIK=0000732717&Index= 10000, Verizon, SEC filings 10-X 2017
hetp://verizon.apl.edgar-
online.com/EFX_dli/EdgarPro.dii?FeichFilingConvPDF175essionID=KiZmguxphd CrmWuRiD=12574605

% zayo, SEC filings; 10-K 201 7.ovailable ot hitp:f/otp investis.com/clients/us/eayol/SEC/sec-
show.aspx PFilingld=122452428.Cik=0001502 756 & Type=PDF &hasPdf=1 v

* AT&T, Annual report 2016, gvailoble ot hitps://investors.att.com/~/mediafFiles/A/ATT-IR/financial-
reports/annual-reports/2016/att-ar2016-completeanniualreport. pef, AT&T Inc. and Subsidiary Debt Detail —~
09/30/2017 https://investors.att.com/~/media/Files/AJ/ATT IR ffinancial-reports/debt/Debt List_3Q17.pdf, as of
02/14/2018

“ Verizon, 2016 Annual Report, availoble ot http;//verizon.api.edgar-
online.com/EFX_dil/EdgarPro.dli7FetchFiling HTML17SessionlD=VLaAglAwWOEKBOHURID=11871260. Verizon,
Schedule of Outstanding Debt availoble ot http://www verizon.com/about/investors/schedula-outstanding-debt
as of 2/14/2018.
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Model Results — Gradual Migration

In our more gradual and realistic scenario, we assume 40% of end-customers will migrate to
next-generation services in Year 1 {vs. 6.9% in the status quo mode! and 100% in the immediate
migration scenario referenced above). This 40% is similar to the highest decline in a single year
in the two years following the discontinuance of UNE-P (42%).! Following the initial 40%
migration, we assume migration to next-generation services will continue at-its historical rate of
6.9%, which may well be a bit conservative given the UNE-P precedent, where UNE-Ps declined
more than 20% a year for several years.

For the 60% of lines that remain with asset-light service providers, we assume that half of the
end-customers continue to pay the same price as they did pre-forbearance, and half pay a
higher price. In other words, we assume that asset-light service providers take a margin cut for
half of their lines: despite the increase in costs they keep a stable price for half of their
customers. The other half of the customers, however, are assumed to experience a price
increase equal to the cost increase experienced by the service providers; essentially, service
providers choase to pass through the cost increase in full to half of their customers. This implies
a segmentation of consumers into three groups: the first is now using next-generation services
at lower prices {positive impact on consumer surplus), the second has faced no change in
service and price (no impact on consumer surplus), and the last is now paying a higher price for
the same service (negative impact on surplus).

The consumer impact of this scenario is still positive and substantial. Over 10 years, the
aggregate consumer savings total $1.0 billion, Capital investment would likely range between
$1.2 billion and $1.8 billion due to the increased capital intensity of the next-generation
services and the additional revenues received by ILECs selling UNES at the higher wholesale
rate.

" UNE-Ps were a popular wholesale option where asset-light service providers could purchase access 1o the
ILEC's entire voice network, Including thelr volce switch, at a rate set by regulators, and use it to provide low-cost
services to end-customers, including residential consumers. In 2005, the FCC's Triennial Remand Order eliminated
the requirement that ILECs provide unbundled access to the mass«market voice network, leading to a rapid decline
iy UNE-Ps inthe market. The rate of customer migration to other services averaged 23.3% annually for the riext
three years. Federal Communications Commission, Triennial Review Remand Order, feb. 4, 2015, Also, “Local
Telephone Competition Reports”, 2005-2009, available ot www. fcc.gov
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Figure 10. 10-Year Consumer Spend Across Scenarios
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Part 3: Economic Impact & Analysis: Translating the Investment Gain in
to Employment and Qutput Effects

As in other industries, telecom capital expenditures {“CapEx”) have a multiplicative effect on
job creation and economic output if the economy is at less than full employment.* Even
though the unemployment rate in the U.S. economy is currently low, two factors suggest that a
multiplier analysis is still in order. First, while the U.S. unemployment rate is low, the labor
force participation rate has not recovered since the onset of the Great Recession a decade ago;
many Americans remain underemployed or have given up searching for jobs.” Thus, an
increase in labor demand driven by new investment could plausibly lead to additional
employment by drawing disaffected workers back into the labor force,* Second, forbearance is
likely to set in motion a stream of investment across several years; thus, even if the economy is
at full employment today, the business cycle all but ensures that the economy will beina
different state (including less-than-full employment) during the course of the study period. in
this section, we trace the impact of increased CapEx resulting from forbearance on jobs and
output using traditional multipliers as well as estimates of spillover effects,

in addition, we trace the net impact of forbearance on consumer welfare through two distinct
channels. To the extent that forbearance leads customers to switch to lower-priced next-
generation alternatives, resulting in a net price decrease when averaged across all affected
customers, welfare will be enhanced. To the extent that customers value the improved service
quality associated with next genération services, they will benefit still further, Both of these
effects are quantified below. Customers would benefit additionally to the extent that
investment into next-generation infrastructure spurs entry and increases competition among
next-generation service providers beyond what would have occurred otherwise. We do not
attempt to quantify this last effect, making our analysis conservative.

As explained below, forbearance is projected to have a positive and economically significant
effect on job creation, economic growth and consumer welfare:

*The multiplier Is a standard principle in the economic literature. See, e.g., RUDIGER DORNBUSCH & STANLEY
FISCHER, MACROECONGMICS 66 (McGraw Hill Bth ed. 1994), Richard Kahn firstintroduced the multiplier concept as an
“employment multiplier.” See Richard F. Kahn, The Relotion of Home Investment To Employment, 41 Econ, §, 173,
173-98 {1931} John Maynard Keynes expanded upon this concept by infroducing the “investment multiplier.” See
JoHN MAYRARD KeEvES, A GENERAL THEORY OF EMPLOYMENT, INTEREST, AND MONEY 115 {Harcourt Brace & Co. 1964} (1935).

© See, e.g., hitps: bls. timeseri S11300

* Nick Timiraos, “Jobs Report Should Keep Fed on Path of Gradual Rate Increases,” Woll Street Journal {March
9, 2018) ("The [jobs] report suggests a steadily growing economy is drawing more Americans from the sidelines of
the labor farce back into jobs. ‘It seems increasingly plausible that the economy is stifl well short of full
employment,’ said Andrew Levin, a Dartmouth College economics professor and former Fed adviser.”)

22




* Forbearance is projected to directly create between 2,214 and 3,176 jobs annually over
ten years. v

* When spillover effects are included, forbearance is projected to create between 4,428
and 6,352 jobs annually,

* Forbearance is projected to increase GDP by between $359 million and $542 million
annually over ten years, or up to $5.4 billion in the aggregate.

+ Forbearance is projected to result in net savings for customers, totaling $1.0 billion.

¢ Forbearance is projected to result in higher quality of service for customers, valued at
$29 million over ten years.

Job Impact

Our analysis of employment effects from the proposed forbearance is divided into two parts:
(1) “total multiplier effects,” which estimates the number of jobs directly and indirectly created
by spending activities in upstream (input} industries, plus induced jobs from greater household
income; and (2) “spillover effects,” which accounts for additional spending by related and new
downstream industries that benefit indirectly from increased CapEx by next-generation service
providers,

Total Multiplier Effects

The employment effects of capital expenditures in the telecom industry extend beyond the
company’s direct employees. “Direct effects” are jobs generated from activities such as
installing fiber, while “indirect effects” are job gains associated with communication equipment
suppliers. “Induced effects” are the jobs created when the employees of an input provider use
their additional income to purchase more goods and services in the local economy. These three
effects (direct, indirect, and induced)—collectively referred to as the “total multiplier” —are
considered to be the key elements of a traditional analysis of economic impact. Four papers in
the literature inform our estimate of the total multiplier for fiber-based broadband investment,

Using the Bureau of Economic Analysis job and output multipliers, along with slated broadband
investment schedules from the Columbia Institute for Tele-Information, Crandall and Singer
(2010) projected an average of 509,546 jobs.in the United States would be sustained fromn 2010
to 2015 as a result of approximately $30.4 billion of annual broadband investments relative to a
world without such investments,* implying a weighted-average multiplier {across all
broadband technologies) of 16.8 jobs for every million dollars of broadband investment,

* Robert W. Crandall & Hal J. Singer, The Economic Impact of Broadband Investment, Prepared for Broadband
for America, Feb. 2010, available at http://internetinnovation,org/files/special-
reports/Economic_impact_of Broadband_Investment_Broadband_for_America_.pdf.
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Katz and Callorda (2014) studied the effects of repealing a sales tax exemption in Minnesota on
the telecommunications industry.*® Based on an input-output analysis, they estimate that a
$154 million reduction in broadband investment would destroy 3,323 jobs in the state, implying
a total job multiplier of 21.6 jobs per million dollars of broadband investment.*” Indirect and
induced effects contribute a substantial proportion of that total multiplier.”®

Sosa and Audenrode (2012) estimated that the effects of reassigning 300 MHz of additional
spectrum to mobile broadband would trigger $15.075 billion in new capital spending per year
{although the study pertains to mobile broadband, the authors rely on job multipliers derived
from wireline se.'rv«rit:es,)“"9 The authors apply BEA Type il RIMS multipliers to calculate a
weighted average of Construction (56%) and Broadcast and Communications Equipment (44%),
implying 20.4 jobs for every $1 million invested.>®

Finally, using the latest multipliers for telephone apparatus manufacturing (11.8), broadcast
and wireless communications equipment (13.8), fiber-optic cable manufacturing (14.4), and
construction (26.7),> Eisenach, Singer and West (2009) estimated separate multipliers for
different types of broadband spending by applying weights to each of the industry multipliers
based on the allocation of broadband capital spending to each industry.>® They estimated the
weighted average employment multipliers for fiber-based technologies of 19.7 jobs per million
dollars of FTTP investment and 14.7 jobs per million dollars of cable investment.>

We adopt the conservative fiber- and cable-specific investment multipliers from Eisenach,
Singer and West here, using the fiber multiplier for ILECs and the cable multiplier for all other
next generation service providers. Because the multipliers are expressed in terms of annual

* Raul Katz & Fernando Callorda, Assessment of the Econamic fmpact of the Repeal of the Tax Exemption on
Telecommunication Investmernt in Minngsota (Feb, 2014), ovailable ot hitp://www.mncca.com/doc/mirnesota-
study-final-version.pdf,

“T1d. at 24,

“?1g.

* David Sosa and Marc Van Audenrode, Private Sector Investment and Employment Impacts of Reassigning
Spectrum to Mobile Broadband in the United States; Analysis Group {August 2011}, available at
hittp:/fwww.analysisgroup.com/uploadedFiles/News_and._Events/News/Sosa Audenrode. SpectrumimpactStudy
Aug2Qil.pdf.
id.at$.

ULS, DEPARTMENT OF COMMERCE, BUREAU OF ECONOMIC ANALYSIS, Regional Input-Output Modeling System (RIMS
15}, Table 1.5 {2008}, Multipliers are based on the 1997 Benchmark Input-Output Table for the Nation and 2006
regional data,
leffrey A. Eisenach, Hal J, Singer & Jeffrey D, West, Economic Effects of Tox Incentives for Brogdband

Infrastructure Deployment, FTTP Council {2008} at B, .

*  id. Table 2 at 8. FTTP weights are 30 percent for telephone appéaratus manufacturing, 20 percent for fiber
optic cable manufecturing, and S50 percent for construction.
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effects, we spread the predicted investment gain equally across ten years, Forbearance is

predicted to increase aggregate annual investment for all next generation service provnders by 1
between $117 million per year (in the Conservative case) and $182 million per year (in the

Upside case).

Figure 11, ANNUAL CAPEX CHANGE [ALL FACILITIES BASED PROVIDERS]

Conservative Case - Total CapEx Change $117
UpsideCase - Toml CapitGiange 00 0 L . S8

Figure 12 shows that, in the Conservative case before considering spillover effects, forbearance
could create 2,214 jobs annually over a ten-year period in the Conservative case. In the Upside
case, forbearance could create 3,176 jobs annually over a ten-year period. When spillover
effects (discussed below) are taken into account, the aggregate annual job gains range from
4,428 106,352,

Figure 12. DIRECT, INDIRECT, INDUCED ANNUAL JOB GAIN FROM FORBEARANCE

Conservative Case Upside Case

A1 Asset-Light Service Provider Annual Incremental CapEx ($M) - (52033) (82033
{B}] ILEC Average Annual Incremental CapEx (3M} $98.84 $98.84
gp%;hgh%exbﬁenerauan Serviee Provider Annual Incwmenta} "538.15 10338
il)ﬂéss:gisyg;n Service Provider Annual Job Effect 300 300
b st
E?g C(}}thgf;}xt«(}eneraﬁan Service ?mvfder Annual Job Effect 562 1524
fﬁgb’g‘i*[%“ff;]mm IobRmer o . 2214 ‘ 3176
gi{]ciget Annual Spillover Job Effect 2,214 3176

{IjAggregate Annual job Gain
=Gi+H}]

4428 8352
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Spitlover Effects

The total-multiplier-based jobs estimate above does not account for additional spending in
related downstream industries except for those industries that directly benefit from increased
spending by broadband input providers, Yet broadband investment and higher broadband
penetration have been shown to create additional, or “spillover” effects in myriad downstream
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industries, including in healthcare,™ education,® and energy,*® whose ability to enrich and
enhance their service offerings is increased by greater availability of broadband internet
access.” Broadband spiliover effects tend to concentrate in service industries such as financial
services and healthcare, yet some have identified an effect in manufacturing as well.>®

In light of the recognized limitations of the multiplier approach for capturing the full economic
effect of investment activities, economists have developed alternative methods and tools to ‘
estimate the full effects of broadband investment and use. Four studies inform our estimate of
the spillover effect here. ‘

Crandall and Singer (2010) estimate spillover effects by examining how added spending in
related upstream markets could impact employment.® Using industry-specific employment
multipliers and an assumed five percent increase in capital expenditure, they estimate an
additional 452,081 jobs on top of the 509,546 jobs created via the total multiplier, implying a
spillover multiplier of 0.89.

Katz and Suter (2009) describe how “network-effect-driven” job gains flow from three trends:
innovation leading to the creation of new services, attraction of jobs (from either other U.S.

M. Meyer, R, Kobb, & R. Ryan, Virtuolly heolthy: Chronic disease management in the home, 5 DISEASE
MANAGEMENT 87-94 {2002).

* Working Party on Communication Infrastructures-and Services Policy, Network Developments in
Support of Innovation and User Needs, Organization for Economic Cooperation and Development Dec. 20098t 5
{Broadband is having a significant impact on education and e-léarning by improving access to digital fearning
respurces; encouraging communication among schools, teachers and pupils; promoting professional education for
teachers, and linking Iacal regional and nat’iona! databases for admmistraﬁve purpcses or supervision.”) avalloble

* See, e. g 4 mstm Hamer, Te!ewark Saving Gas and Reduung Trafﬁc from the Comfurt of your Home,
Mobility Choice, ovailable ot hitp://www.mobllitycholce.org/MCtelecommuting.pdf (“By taking more than 4.7
million cars off the road every day, telecommuting already has a positive effect on congestion); Ted Balaker, The
Quaat Success' Teiecommuting’s tmpact on Tfansportatson and Beyond, Reason, Nov. 2005, gvailoble ot

e16fe.pdf {"In fact, an analysis of Washington D.C.

commut ng by George Mason Unwersmfs Laune Schintler found that traffic delays would drop by 10 percent for
every 3 percent of commuters who work at home.); Joseph Fuhr and Stephen Pocdiask, Broadband and
Telecommuting: Helping the U.5. Environment and the Economy, Low Carbon Economy, 2011, 41-47, available at
http://file scirp.o mif4227 hyml {"Studies show that telecommuters reducé daily trips on days that they
teteccmmute by up 10-51% and automobile travel by up t6 77%. *).

* For example, using online help-wanted ads as @ guide to the location of app-related Jobs, Mandel and
Scherer estimated the number of app-related jobs per U.S. state as of April 2012. Mike Mandel & Judith Scherer,
The Geography of the App Economy, Sept. 2012 {prepared for CTIA}, ovailable ot
hgg:([{;@ ctiz.org/pdf/The Geography. of the App Econiomy.pdf.

(Imndall Lehy, & Litan, supry, ’

% Robert W, Crandall & Hal 1. Singer, The Economic Impact of Broadband Investment, Prepaced for

Broadband for America, Feb. 2010, aveiloble ot http:/finternetinnovation. org/files/special:

£ Economic | Broadband investment Br nd for America .pdf.
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regions or overseas), and productivity enhancement.® They calculate the impact of innovation
on the professional services sector, by applying the ratio of productivity gains to the creation of
new employment, and applying this effect to the economy of the states with the lowest relative
broadband penetration. The underlying assumption of this estimate is that “the economy can
generate enough jobs through innovation in a rate comparable to productivity gains.”®! From
these gains, they subtract; (1) the net jobs lost due to accelerated outsourcing from increased
broadband penetration, and (2) the jobs lost due to more efficient processes enabled by
broadband. They estimate that this (net) spillover multiplier can range from 0.07 to 7.28 of the
direct effects, with a mid-point estimate of 3.65.5 Expressed as a multiple of the total
multiplier effect (direct, indirect, and induced effects combined), their midpoint estimate is
slightly above one.

Atkinson, Castro and Ezell (2009) also examine the impact of spillover effects.™ They explain
how broadband investment facilitates: (1) innovative applications such as telemedicine, e-
commerce, online education and social networking; {2) new forms of commerce and financial
intermediation; (3) mass customization of products; and (4) marketing of excess inventories and
optimization of supply chains. They explain that network externalities should not decline with
the build out of networks and maturing technology over time, because penetration has not
reached 100 percent and because faster connections should permit a new round of application
innovation. Based on a $10 billion broadband investment program, they estimate 268,480 jobs
via spillover effects, implying a spillover multiplier of 1.17.

Finally, a 2013 study by The Wireless Infrastructure Association (PCIA) explains how new
technologies have been made possible as wireless broadband exceeded a critical threshold
where innovators and users of new technologies “can move forward with their business plans
with the knowledge that the underlying infrastructure will be there to serve them.”® For
example, the technology for mobile payments has been growing due to the pervasiveness of
wireless broadband infrastructure.® The study estimates that projected mobile broadband

Raul Katz & Stephan Suter, Estimating the Economic impact of the Broadband Stimulus Plan, at 20,
®id. at 21.

2 1d. at 26.

* Robert D. Atkinson, Daniel Castro and Stephen ). Ezell, The Digital Road to Recovery: A Stimulus Plan to
Create Jobs, Boost Pmduct:vlty and Revitalize Americs, INFO. TECH, & INNOV. FOUND, {Jan, 2009), ovaliable ot
http:/fwaw.itif.or roadtorecove f.

* Alan Perce, Rnchand Carlson, antl Mnchael Pagano, Wireless Broadband Infrastricture: A Catalyst for GDP and
Job Growth 2013-2017, PCIA {Sep. 2013), 9, aveiloble ot
http:/fwww.pcia com/fimages/IAE Infrastructure and Economy Fall 2013.PDE.

o Gartner, Gartner Says Worldwids Mobile Payment Transaction Value to Surpass $171.5 Billion, Press

Release;, May 29, 2012, aveilable ot hitpi/fwww gartner cominewsroom/id/2028115.
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investments of roughly $35.5 billion per year will increase GDP by 1.6 percent to 2.2 percent,
and will create 303,740 jobs in the first year of the study. Although their study focuses on the
impact of wireless broadband investments, it nevertheless offers another application of the
spillover effect. Figure 13 summarizes the relevant economic literature on spillover effects.

?igure 13. SUMMARY OF g;&mm Em'g;s EROM Eagﬁnamn mvgmeg;

Study Annual Projected Spitlover
investment Total Jobs (0005} Jobs {000s)
{$8) {Spillover Multiplier)
Crandall & Singer (2010} 306 9610 . BB2{089)
PCIA (2013) 355 3037 194.9 (1.79)
Katz & Suter (2009) s 64 W 1361106}
Atkinson, Castro & Ezell {2009) 100 4980 268.5(1.17%)

Given the consistency with which various researchers have used a spillover multiplier of slightly
over one additional network-induced job per every job created via the total multiplier, we
adopt the spillover estimate of one. Figure 12 above shows the results from combining the job
gains when spillover effects are included.

As seen in Figure 12, when spillover effects are taken into account, the aggregate annual jobs
created in the Conservative case come to 4,428 per year and 6,352 in the Upside case.

Economic Output

Finally, one can measure the multiplicative effect of broadband investment on economic
output. This occurs because higher expenditures on broadband equipment—equivalent to
higher demand for the products of equipment manufacturers—cause equipment
manufacturers to hire more employees to meet the increased demand. The equipment
manufacturers’ incomes increase as well due to the increased expenditures, which, according
to the consumption function, will increase their consumption as well, The increased
consumption of equipment manufacturers will in turn increase the income and employment of
their suppliers. The income and employment of those suppliers will then increase, triggering
another round of spending.

Eisenach, Singer, and West estimate the weighted average output multipliers for FTTP
investment (3.1293),% and for Cable investment (2.8063).

* Eisenach, Singer, West, supro, at 8.
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Figure 14, Annual Qutput Increase from Forbearance (S millions

Conservative Case Upside Case

[A] Asset:Light Service Provider Annual Incremental CapEx (M) ($2033) | (520.33)
{B} ILEC Annual Incremental CapEx [$M) $98.84 $98.84
E?p?&g}%wfmegﬁm Service Provider m%l Incremental 33815 $10338
[D] Asset-Light Service Provider Annual GDP Impact ($M)

) -$57 -$57
=[B]*{28)
[E] ILEC Annual GDP Impact ($M) G v
=[A]*(3.1) . 3309 $309
{F] Other Naxt-Generation Service Provider Annual GDP Impact
($M) $107 $290
= [Bj* (2.8} ,
[G] Aggregate Annual GDP Impact 35
= D} +[E] + [F] g $359 $542

Based on these estimates, in the Conservative case, forbearance could increase economic
output by roughly $359 million per year over a ten-year period. In the Upside case, forbearance
could increase economic output by $542 million per year over a ten-year period. Thus,
forbearance is projected to increase GDP by up to $5.4 billion over ten years.

Consumer Welfare Effects

Consumer surplus is the difference between a customer’s willingness-to-pay and the price
actually paid for a good or service.*” If a customer pays $40 per month for Internet connection
worth $100, the customer enjoys surplus of $60 per month. An increase in surplus can result
from lower prices, higher quality, or {in the case of forbearance) both.

Forbearance can generate an increase In consumer surplus through three channels. First,
migration to hext-generation services will allow customers to pay lower prices. Second,
customers will benefit from enhanced quality of next-generation services, such as faster
connection speeds. Third, forbearance may increase competition in underserved markets,
resulting in additional price competition and additional surplus gains. In this section, we
quantify the first two effects {(because the third effect is not quantified, our estimates are
conservative),

¥ See, e.q., RoBERT . PiNDYCK & DANIEL L RUBINFELD, MICROECONOMICS 122 (Prentice-Hall 4th ed. 1997). Dennis W,
CarLTON & JEFEREY M. PERLOSF, MIODERN INDUSTRIAL DRGANIZATION 70 {Pearson Addison Wesley 4th ed, 2005); N. GREGORY
MaANKIW, PRINCIPLES OF MICROECONOMICS 135 {Dryden Press, 1sted. 1997).
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Consumers Will Pay Less on Net Due to Forbearance

As explained above, asset-light service providers may respond in different ways to forbearance,
Some may accept a lower profit margin and maintain the same prices to end-customers
(implying no change in consumer surplus); others may pass through the cost increase {implying
a loss in consumer surplus); still others may discontinue services or lose consumers to next-
generation services {implying increased consumer surpius from higher-quality services at fower
price points). Our analysis yields estimates of the welfare effects associated with each of these
three categories.

In the status quo scenario, the estimated weighted-average price of legacy services is $74 per
month. If forbearance is granted and end-customers gradually migrate, the weighted-average
price of legacy services increases to $92 per month in Year 1 for customers of asset-light service
providers that pass on 100 percent of the wholesale cost increase to their customers. Finally,
the weighted average price for next-generation services is estimated at $40 per month,

Because our model conservatively assumes gradual migration, 60 percent of customers initially
remain with their legacy services. Of these, half (equal to 30 percent) continue to pay the same
price, and half (equal to 30 percent) pay @ higher price due to pass-through from the asset-light
service provider. Finally, the remaining 40 percent of customers migrate to next-generation
service, achieving substantial savings in the process.® Averaging across all customers, the net
change in expenditure under this scenario is a decrease of approximately $8 per customer per
month (equal to 0.30*0 + 0.30%($74 - $92) + 0.40%($74 - $40)).

Figure 15 displays the net annual increase in surplus under the two scenarios. The welfare
benefits taper off in later years, as some customers would have eventually migrated to next
generation services even in the absence of forbearance. Aggregating across all ten years,
customers are estimated to benefit by $1 billion, relative to the status quo.®

% This implies that, by failing to migrate to lower-price, higher-quality next generation services so far, at least
same of the approximately 2.1 million remaining UNE linesare being used to serve fegacy customers that are, in
effect, overpaying for their service, That some customers would, at the margin, be nudged into superior
alternatives by forbearance is consistent with both the behavioral economics literature, and with prior experience
in the telecommunications industry, which has been characterized by substantial customer inertia everi when
unambiguously superior alternatives becorme available. See; e.g., STEPHEN MARTIN; INDUSTRIAL ORGANIZATION 1 CONTENT
(Oxford University Press 2009), at 161. See also Andrew Card & Hal Singer, Lessons Fram Kohneman's Thinking,
Fast ggg Slow: Does Behowvioral Economics Hove a Role In Antitrust Analysis ANTITRUST SOURCE 1-9 (August 2012).

® As explained in Part 2 above, tonsumer savings could apgroach $5.9 billion over ten years i migration te
niext generation services proceeds at a more accelerated pace).
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Figure 15. Total Annual Change In Consumer Expenditure

Year

1 2 3 4 5 & 7 8 9 10

Enhanced Service Quality from Migration to Next Generation Services

Connection speed is a key dimension of broadband and wide area network service quality.”
High-speed Internet connections enable business to leverage cloud services, and to support
advanced web~based services, video conferencing, and data stsat:t.irity71 while high-speed, high-
availability dedicated services can also be used for point-to-point WAN connections.

Millions
b4
<2

A study published by Nevo, Turner, and Williams (2016) estimates a flexible distribution of
willingness to pay (“WTP”) for various dimensions of broadband service,”? Based on their
model, the authors estimate an average WTP of approximately $2 per month for every 1Mbps
increase in connection speed.”® Nevo et al. derive this estimate by analyzing residential
broadband demand. If anything, the corresponding WTP for increased speed is likely higher
among business customers, given businesses’ higher overall WTP for broadband services.

7 According to the FCC, speed actual downtoad and upload speeds remain the network performance metric of
greatest interest to customers. See FCC, Measuring thed Broodband Repost (2018) avwlable at:

e00rt-2016# TocA64398833
7 Centurylink, 5 Reasons High-Speed Internet Is Crucial for Bussness, May 7 203.4 avadable at
; brightid

Nevc, Aviv, John L. Turner; and Jonathan W. Wilitams, Usoge-Based Pricing and Demand for Resrdentiai
Broadbend 84(2) Econometrica 411-443 (2016), at 2.
73
id. at 2.
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Accordingly, we use $2 month per 1Mbps as a conservative estimate of the welfare gainsto
customers from the enhanced service quality of next generation services.

Next-generation services offer significantly higher speeds relative to legacy services. The
average connection speed for Next-generation services is approximately 8.84Mbps, while the
average connection speed for legacy services is approximately 7.17Mbps. The welfare gains to
customers from enhariced service quality can be estimated by calculating the marginal gainin
service speed from switching to Next-generation services, relative to the status quo switching
rate, multiplied by a rate of $2 per month for every Mbps gained. The aggregate ten-year
welfare gain from improved connection speeds is estimated at $29 million.

Increased Competition in Underserved Markets

To the extent that forbearance will increase the number of competitors offering next-
generation residential services in under-served markets—that is, markets served by a sihgie
wireline provider at 25Mbps down—customers will benefit even further. Prior economic
studies quantified the extent to which incumbent wireline broadband providers tend to drop
their prices in response to entry by competitors. Using a regression model on an FCC dataset at
the census tract level, Wallsten and Mallahan (2010) demonstrated that prices for cable
modem service were between $1.25 to $4.84 per month lower where cable faced an
overbuilder (a firm that builds a rival broadband delivery system for the same set of
consumers).” More recently, Mahoney and Rafert (2016) estimated that an increase of one
competitor serving a Designated Market Area is associated with a $1.50 decline in the monthly
standard broadband price for Internet plans with speeds ranging from 50Mbps to Jess than 1
Gbps.”™ If the entrant offers faster speeds, the price declines are more dramatic: The presence
of gigabit internet is associated with a decline in the monthly standard broadband price of
between approximately $13 and $18 for plans for download speeds between 25Mbps and 1
Gbps.”® Although we cannot quantify the extent to which forbearance may result in new

™ scott Wallsten and Colleen Maliahan, “Residential Broadband Competition i the United States,” BE
Press Working Paper, March 2010, p. 32, table 7, ovailoble at;
http://works.bepress.com/cgifviewcontent.cgitarticde=1105&context=scott_wallsten The authors found that cable
ryodem prices declined between $1.25 (cable speed tier 6} and $4.84 {cable speed tier 5) per month when cable
moderm providers faced an overbuilder. Coefficients were estimated at the 1 percent significance level. In contrast,
the authors found that cable modem prices did not decline significantly when cable providérs faced DSL or FTTP
providers (their “two-provider” resuits), suggesting either that DSL did not constrain the price of cable modem
service, thereby neutralizing the impact of fiber competition, or that neither DSL nor fiber constrained the price of
cable modem service. Unfortunately, the authors did not estimate the incremental price-constraining effect of
fiber only.

* pan Mahoney and Greg Rafert, “Broadband Competition Helps to Drive Lower Prices and Faster
Duwnina;*.l& Speeds for U.S. Residential Consumers,” Analysis Group, November 20186, at 1,

i, .
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investment and entry in under-served markets (as opposed to markets that are already served
by two or more wireline providers at 25Mbps down}, the benefits to customers in under-served
markets could be guite substantial,

Conclusion

Granting ILECs forbearance from the requirements of Section 251{c)(3} will eliminate a market-
distorting pricing mechanism that retards progress from legacy telecommunications services to
hext-generation services in two ways: one, it distorts end-customer and service provider
incentives to migrate to next-generation services by forcing UNEs to be sold at below-market
rates; two, it transfers excess value to asset-light service providers, who do not invest in next-
generation networks at the same level of capital intensity as facility-based service providers. By
introducing market rationality to the sale of ILEC unbundled network elements, the FCC can
initiate a virtuous feedback loop that will bring savings and welfare gains to consumers,
additional capital investment in next-generation networks, new direct and indirect jobs due to
the capital investment and general benefits to the economy as a whole.
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