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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
hy third pafiie$ at rates set by state regulators and used to provide legacy voice and data
services to end-customers, typically husinesses. These third-party service providers buy UNEs to
l*ssen their need tq build their own nstwork$ or in lieu of leasing equivalent senricet at
commercial wholesale rates. Accordingly, we refer to these third parties as "asset-light service
providers."

The, paper rnod$h tw6 effects of forhearance: onei th* anticipated ronrumer saving* and
performance benefits {measured as "consumer surplus"}from the replacement of UNf-based
servlce$ with next-generation services, and tws, the additionaliubs and other ecsnomie
henefits nsw investrnent in facility-based service pravidnr:' ngtwCIrks will ureate"

\ile estimate thatfcrbeara*cs will have s n6t-po*itive impact cn end-customer$, job crcation
and the economy as a whole. tnd-customers will benefit from reduced il;; ;;;;t;;;;;
perforrnance from th*ir ntxt-seneratien telatsmmunicatiprrs *erulc*s, while new j*b-creating
investment is expected to occur due to the migration of revenues from asset-light service
providers to facility-based service providers whose business models are mGre focused on
owning*and investing in*their own networks. Customers would experience a net savings of
$1"CI billion over rCI years, plus an additional consum€riurplus of $zg *iriio" au*io ,ereiviog
higher-quality services. While some customers who remain on legacy services will pay higher
prices for equlvalent services, this negatlve impact is outweighed by the larger sauings
experie*ced bycustomers who migrate to ftext-gpnerution servit**_ &dditionally, incrementxl
investment in fatilitpbased service providers' network ettributable to forbearance cculd
create up t* S"3$I direct and indirect Jobs annually- due to up to $1.g billion in new capit*l
investment over ten years, based on historical capital-intensity benchmarks. Overall,
forbearance has the potantial to increase GDp by $S.* biilion over t0 years.

Ar the FCC fnund in its Business Data Services Order,r the market for data services offered to
businesses is now broadly competitive. ln this paper, we provide additional, newer evidence of
a hlghly cornpetitive business services rnarket, including data that shows traditional incumbent
providers {*lL[Cs"] now only provide a rninarity of burtrrsss vcice tri*es, As thn EDS Order also

I Fed*ruI Communications Commission, "Report and Order ln thc Matter of Business Data Services in an
lnt:rnet Protbcnl lnvlronr*entf Tecftnology Trantitiong, Spedal Accrss for price Cap Local f*.hrn*e Ca*J*. ang
AT&T Corporation Petition for Rulemaking to Reforrn Regulation qf lncurnbent Local €xchange CairJer nates for
l$terstate special Access services." f cc 17-43. Hencefo ih, aos order. Heleased o"gy.t;;;,niti.
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derilonstrated, the legacyTSM *ervice* offered via Ufrlts have suitahle and often sr.rperior

substitutes in the form of n*xt-Eeneration dedicated servires {such as Ethernet and 5lP trunks}
and "best eJforts" scrvices {such as broadband and Volf,}. Nonethel*sr, a srnall but not
insubstantial number of UNEs persist because regulated UNE rates are below market wholesale

rates, allowing asset-light servire providers to capture excess v*lue from the sale of UNIs. lf
forbearance were granted to the l[ECs that are currently obligated to srll UNEs at helow-
market rates, customer rnigration to next-generation services would accelerate, as asset-light
service providers may either raise prices or shift emphasis to next-generation products offered
over their own facilities.

*ur analysis Igolates the incremental impact of forhearance from the neK'Bsneration 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 custorner spend and shift

in revenuefr*m asset-tight service providers tc providerr of nextgeneration services, ure

mapped all legacy UNE-based products to their likely next-grneration substitutes. W* used

confidential data provided by four price-cap ILECs to establish the mix and pricing of UNEs

t*dan and ussd public btnchmarks to establish tha pricing for their next-generation
substitutes. For the portion of the market that does not immediately migrate to next-
gerreration servicas, 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 assum* that som* af this (ost incrqs$* would be parsed qnto end customers. Our model
assumes that additional revenue generated by ILECs from selling the same etement or an

equiurlent service for a higher price would be invested at the higher capital intensity of lltCs
versus the much lower capital intensity of asset-light service providers whose business models

are more focused on leveraging leased facilities. Sirnilarly. to estimate the investment
generated by the migration frorn UNEs tc next generation seryices, we compar€d the higher
capital intensity of a basket of nextgeneration service providers (including lLECs, cable

operators and fiber-based CLECs) to the lower capital intensity of asset-light service providers.

The:k*y findings pf this study nre:

r Acc*fdin$ tp the f CC's latest telephone competition report, XLE* reBorted ?.l nnilliun

UNEs in use.: The vast majority of UNEs in use are D$0 {6akbps} and D51 {1.5Mbps},
with llkely about half used for voice and half for data. DS3s (44.7Mbps) are a negllgible

' X at tZlZtlZol6. Federal Communicatlons Commission, Volce Telephone Seruices Beporf Voice
Telephone Services as al 72131/t6, Nationlyide Subsuiptions. feb. 2918, avoiloble ot https:l/www.fcr,gov/voice-
telephone-twk$.rrport
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part oJ the market- Sinae 2CI1!"- UNEg haw been declining at an averag* annusl rats of
6.9%. Based on market rates for end-customer products provided over UNEs we
estirBtts that in 301?, end-custorfiers speilt $1.9 billion on UNt*ba,sed praducts s*ld by
asset-light service providers. We also estimate asset-light seryice providers spent $4g5
million with ILECs providing UNEs at regulated rates.

Segulated Ul\lE rates are much lower than market-deterrnined rommerci*l wholesale
prices, We estimate regulated UNE rates are on auerage 59% less than commercial
whalesale ratcs for equivalent legary services. Discounts range frorn 696 {for rarely used
D$3 Enh*nred Extended Links) to E9% tfor the rnor€ comqlo*ly used D$l loops, used for
TUDS1 data circuits, and DSO digital loops, used for Ethernet-over-capper).

lf forbearance were granted and all customers migrated to next-generation services
more gradually, end*customers would save $1 billion between 2018 and 201r, and
enjoy additional consumer surplus af 529 million due to increased service quality. Based
pn histaricaltrends. we would expeet investment to increase by $f"Z billion to $f,8
billion over this ten year period, leading to a total direct and indirect job effect of 4,418
ts 6,352 new johs cr*ated a*nually, aftd ts an increase in GDp of between $i$g millian
and $S+[ rnillion annually.
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lntroduction
The Fedrra! Communicatinns Commissirn ("FCC"I has sought tn implement a regulatory agenda
that accelerates wireline broadband deployment while minimi:ing regulatory over-reacfi. The
purpose of this paper is to study the effects of forbearance of Section 251(cX3l of the
Telecommunications Act of 1996 ("1996 Act"), which imposes requirements on ILECs to offer
third.party servire pnrviders ac(e$$ to their unhundled n*twork 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-custorfiers.

The construct of our analysis is to study how forbearance would affect customer migration and
the irnpact of thxt migration on consumer surplus a*d jobreation. ln Part L we study
competition and recent trends in the business communications services market to better
understrnd whether lJNlregulation remains necessary to ensure access. ln part 2, we proride
an orrerview of the model, including the rnethodology and key inputr and assumptions. We also
d,isrurs the results in terms of customer savings a.nd capital investrnent of the twa different
xenarios wa model. finally, in Part 3, we discuss how these changes in savings *nd investrncnts
translate into new jobs, consumer surplus and GDp growth.



Part I: State of the Market
State of the Business Services Market
?blephony has been an esr*ntialservire for businesses for nearly a centuryr but the market has
changed dramatically over the la$t two decades. Until the passage of the 1996 Act, apnost all
huclnass cuitarners buught voict s*rvices frorn ltEEs" Taday, the FCC report$ that rnore than
1,500 companies are providing wireline business voice services in the US, with more than 1,100
of thsse nen-llECs- I\{ore than S$CI prcviders offer lnternet-based {"ovcr*the-top"} voice
services tp busln$ses, which are effectively availablewher*ver lor*-spe*d hroadband is
uvailahle, and ns $tate ha$ fuwer than 47 over*the*top voice provider*.3. Add[tionally, mobile
voice is widely used by businesses, especially small businesses, and ac{ess is near-universal:
99.7Yo 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 steadya, with non-llECs winning a growing
share of the market.s

frxltr9,1*.F{S:fteqortgS t $ Sit$i*ers Y{irq,So$rt*ftlqnn" gffs"}*i6s

Business Switched Access llncs and f*t*rcunnacted VolF
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3 Fcc. voice Telephnne servi*es Report voice T*fephone services as at \213L/\6,Natlonwide prwider
Counts and State"Level Provider Counts, ovoilobte ot https/lwww.fcc.6ov/voice-telephone-services-report.
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Fi*ure 1" FCe:fieported Market share for,g.gslnes vqce corlnqq]i,ms. tlEc$-]si[{or}:tlEe$r?0{r9-}0tr6:

,!EC x Non-il^lE(

?01x 2012

While voice demand has been flat, the demand for business data services has gr6wn rapidly. In
2O14 Cisco predicted business lP traffic in North America to grow annually at a 22% rate8

lfigure 3]. As of Cisco's latest report, the North America business services market is on track
with these projections; in fact, business lP traffic is now expected to grow atZ3%yearly,
reaching L3,72A PB of monthty use in 2021.s

,ld.

'Cisco, "Cisco Visual Networking lndex: Forecast and Methodologn 2014-2019", May 20:15, avaitoble ot
http://s2.q4cdn.com/230918913fii|es/doc-downtoads/report*2014/white3aper_ctr 1-481360.pdft 

cisco, "Cisco Visual Networking lndext Forecast and Methodorog[zOfe]Ozl" Sept. iglll, available ot
https://www.cisco.com/c/en/uy'solutions/collateral/service-provider/visua[-networking-index-vni/complete-
white-paper-c11-
481360'html?referinB-site=RE&pos=1&page-httpsr//www.cisco,com/c/en/uslsotutionslcollateraUservice-
provider/visual-networking-index-vni/mobile-white-paper-c11-520862.htm1#_Toc484813982
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l*owever, thir hcont in demand har nat translated inta revrnue grov/th fur business tervires,
Revenueskom the wireline business segment of the large*t c*nnectivity providers in the U,S.
have rernained flat in recent years, despite various mergers and acquisiti*ns,$ The irnplication
of growlng demand for data and vaice connections, coupled with consistentty flat revenue for
providers, implies consistently decreasing prices.

Thir pr'icing trend is borne out by inflation figures frnrn the Federal ileserve. From ?011*?016;
overall rsnsumer prires grew by 9.0%, whereas business data prices declined by S.7%"12,13
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'o Cisco, "Cisco Visual Networking lndex: Forec*st and Methodology, Z0l4-201g',, May ZAIS, avaitahle at
hnp://s2.q4cdn.corn/230918913/files/doc*downloads/reporr*?014/white-paper*ctt+drrai.pot '

* Thsse nre AT&T (wlreline onlyf. Verlzon {wiieline oiyl, centuryilnt, l"**f:" Windcrream, CorncasL
TIVC- Frontier, (harler end Zayo. For the 10 provlders, revsnues graw ooly x.,6S a year, from $gq.gA in ?013 tE
588'98 in 2016. 10'K and other SfC filings lvere ured to aggregate business r.r*ulu. snce ZorA Veriaon has
purchased X0 Communications, Centuryllnk merged witfi ievet 3, Level 3 acquired fW f"feco*, WtnArvur*
purchased. Earthllnk and Broadvlew ltetrivorks, Char,ter buught Time krner Cable and Sright ilouse. Tirne Warner
Cabte purchased DukeNet, and Zayo ffiade numerous acqulsitions . Avaitoble ot https://www.sec.gov,

" Using the average PPI of each lear and finding the perc€ntage change. iederal Reserve Bank of St.
Louis: Economic ftesearch, based on data from Bureau Juuor statistils, proJJ.". iiii* rru* uv rnJusrr wireu
Telemmm unications Cnrriers: Bu sinass tnternet ;c.esr Servic*s" ?O0g.?SXg.
https:/fred.stlouisfed.orglseries/pCUS17 I t0S 17 1 1060A.

" Using the average PPI of each year and finding the percentage change. producer price lndex by lndustry:
Wired ?elecommunications Carriers: Business and Other Locaireleptrone Serviie, ?0OS-201S. iiritiit" x
https:/ffred.stlouisfed.org/series/PCUS t7t 10S17110I1A.
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The price compression seen in the business services market today is likely due to increasing
cempetitiofi"la ILECs are faeing flat revenues in the business services fiarket, urhile cable
companies' business services revenues are growing sub$tantiallyll. Recent news articles have
contra$ted the "momentum of cable operators" with the "the struggles lthat telcos face lnl
flnding profitability in the wireline business service segment."rf This recent trend further
incentivirestelcos to lower prices ts win customerx, because their cable rivals alsa cffer loluer*
priced "best efforts'services. "Best effortso are defined as lower-priced rmass-*rrfr", ,"*ra",
that eame with asyrnmetrical speeds and few ff any rervic{ guarantees."r? Despite the tack of
service guarantees, "best efforts" broadband is frequently a sufficient substitute for a
dedlcated 1.5Mbps D51 product.

lf Tha r*lationship of nrerk*t tsrngetltiv*ner* *rl$ pricer Ir deserihmd in an rcc-spqnsored *hite papqr
that examined the busineis data services market. n" ,"poi nna;,h.,;;;*rence of compegtion in a buitding or
a ctfi$us b,lock consisterrfly lor,*er pric*s- the same r*port *ls* frund that uie6 n*ith l*ss stri'J priJni r*gul;onr-
{more "pricingllexibilittf} tended to have lower prices, although causality In this case *";;i b;;r;;:;hi;" 

-

report studies Special Access circuits rather than UhlEs, Mars flr1sman, "Empirics nf *usiness Data Services"
Revised April 2016,3.

s 
Lar8e cable companies' (Comcast, Charter,'lirfie Warner Cablel business seryiees revenues have grown

15% annually while large flECd {verieun. AT&t rtandalone centuryLink, windstrsafir, Frsntirrl havs declinJd tx a
year. Analysis based on filings available at https:/lwww.sec.gov

" Sean Euckley, Fierce Telecom, 'AT&T, Verizon's b-ustness revgnues challenged by commoditization,
cable competition", lan" 2018. www.fiercetelecom.com

'? Rysman, s.
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The FCCIs own research and analysis on the business data services confirm these findings, as

they found that non-lLECs were responsible for more than half of total business data services
revenu6 of $+S billion in 2013, a share that has likely grown since then.18 Following data
collection on business data services revenues, contracts and customers from 4gl facilities-
based seruice providers, the FCC said, "The record".. demonstrates substantialand growing
competition in the provision of business data services in areas served by incumbent local
exchange carriers {LECs} subject to price cap regulation.ole

State of the UNE market
UNEs occupy a small and declining share of the overall business services rnarket, generatirrg less
than 1% of business services revenues for lLECs.20 While business voice connections and data
demand continue to grow, UNE counts have been declining at a rate of nearly 6.g% ayear.2l ln
2011, ILEC5 reported selling 3.0 million UNEs. As of the end of 2016, tLECs reported selling 1.1
million UNEs, a decline of nearly 1 million lines.z

riqure 5. lLEc-Reported uilrs. 20u-e016

18 BDs order, para. 2.
le 

ld.. para. 1.

'o UNEs are estimated to account for $495.5 million of revenue for ILEcs in 2017. Revieyu of providers,
financial filings showed ILEC business services revenue (wireline) to amount to $77.1 billion.

2r 
Decline rate in terms of circuits, Federal Communications Commission, LocalTelephon€ Competition

fleports, 20tL-2A16" Avsiloble af www,fcc.gov
27-,," This survey reports all UNE circuits as stated by the ltEG. Although this report technically concerns the

state of the Voice market, many of these circuits are believed to be used by asset-light seMce provlders to provide
business data services to thelr clients. This count refers to the last lLEC.reported count as or 12]luz}t6. For the
purpose o{ this paper, ure assume the FCC local Competition UNE counts to represent the number qf UNEs in the
day after this as well, in this case OUOL/20L7 , Federal Communications Commission, Local Telephone Competition
fleports, 2018, Availoble ot www.fcc.gov
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.Where U$H* sre *till employedo they are co*manly umd f<lr legacy voice *nd low-bandwidth

data services.They are sold in three speed varlants: D50 {64kbps}, D51 {l.5Mbps) and D53

(44.7Mbps), although D53s make up a negligible portion of the market. DS0s are sold in three

varteties: digitatloops, analog loops and extended enhanced links* {"gf L5'}. D$S dilital loops

are typically bocded and used for Ethernet-sver-copper data circuits, at varying tpeeds,

depending on rh* equiprnent and n*nrher of t*pper pairc bcndod togeth*r.aa D$S analog loops

and DSo tELs are typically used for traditional plain old telephone service {"POTS"} lines. DSl

loops are used for TVDS1 data circuits, while 051 EtLs are typically used for 2tt-channel T1

voics trunks. UNfs are mostfy purchased by asret-light service providers, but also used by ILEC-

affiliated CtECs.

Although they make up a small and declining minority of voice and data circuits, ?,1 milllon

UNfs 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-

customer$ are set by the market. lnstead of paying the wholesals rnarket rate tq ILE{s, asset-

light servjce 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 FCfs BuEiness

Data Ser$ices data collection,E UNEs are priced frorn 15% below the wholesale rate {for D53s}

ts 699& belnu.the wholEsalr rate tfer F5tsl" Asset-light service providers have captured th*
additionalvalue accordingly. ln its finalsfC filing, at the end of ?013, asset-light service

provlder Cbeyond reprrted a €rs*s margin of 64,9S26 cornpared to 51.8% to 59.1?6 for the

thr*e largest lLrCs"zT

Economlc research has demonstrated that where UNE prices are lower, less facilities-based

investment occurs than where UNE prices are higher, zuggesting that asset-llght service

F Eris lnel,.rde brlh transport and accass' Loapr only incl*dt access'
?'NO Csmmunicatlons shared a presentation with the FCC in 2012 tha*outlined the numberpf $50

copper pairs required to achieve particular Ethernet'over-copper speeds" For exampie, five D50s {copger pairs) are

required tc prcvide 1CIX10 Mbps Eth€rnet-over<opperfor buildlngs upto 9,@ feet fism the central office, and

twa arc required to pr*vid€ 3XI Mbpr lor buildings up t6 8,0@ f€at fr6rn the central offite. XO Crrnrr{u*i{ations,

"X0 Ethernet Over Copper Services," Filed in ?0X2. https:/lecfsapi.fcc.gov/file/5W00986341.pdf.
25 

Rysman, 19.

" SEC rtilngs, Cbeyond 2013, awtIable ot www.last10k.com/sec-fiIings/cbey
3r AI&T is 51.8%, Centurytin* is at 53.5% and VerJron is at 59,l.96 atctrdlng to the lute*t'llllnp" Avoildbte

rt<http:llfinancials.momingstar.ern/ratiotlr,html?i*T, http:/lfinancials,ntomingstar,qsrdlatioslr.html?t=Cn.
end http:/ffin*nrials.m,*rnlngxtar-curn/ratios/r"htrnl?t=VZ, respecttuely.
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providers have underiinvested in their nrtworks in part dut to the beneficiai eqonsmim *f
purchasing UNEs at below-market rates.E

ILEC-affitiated CLECs also currently use UNEs to serve their end.customers. for example,

Verizon is affiliated with X0 Communication$, CenturyLink is affiliated with Level 3, and

Windstream is affiliated with Earthlink, Fa€tec, and Broadview Networks Together, these

companies *uffer frCIm a coileutiue actiun dilemrna: for any giuen |LEC-affiliated CLEC purchasing

UNEs, there is not a strong company-wide incentive to discontinue the aran8ement. lLEC-

afflliated CLECs benefit from the same UNf economics out of their incurnbent region that asset-

light service providers enjoy.

. *5*e, c.8.. RnbertCrandall, Atlan lngraham. & Hal Singer, Do {ln}undtirtg Po}icl.e* Slsrurruge ClfC
Faeijifles-sosedtnpe$,r?*fit?a{r.} Tne B"E..lounnar or Eccrwlur(Arj*ry5rr&psll(} {u004} 1-?5 {reviewing t*e
litersture establishinB the empirical ond theoretical linkages between mandatory unbr.lndllng and dlminished

investrnentinr€ntlve$, and perfcrming orig!nal qnlpirtcal analy*is dernoilFtratlfig that facilities*ba*ed line growth

r*l*tive to uFl€ gre*rth'wasfaster in statm where the cost of uNEs was hiaher rclatLre to the to$t 6f facitities'

based i*vastrfi*nt)-
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Fart 2: Mndeling the Impaffi sf 251{c}t3} f*rbe,aranee

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 fcrbearance scenariu.

The status quo ssenario assumes a continual steady decline in UNEs at the historical migration

rate of 6.9% as end-customers rnigrate ts next-€eneration *rvices. The fcrh*arance scenario

aecelcrates this migration. The delta in rpsults batween the tWo rnodels is th* incremental

hnnefit of granting forbearance. Ths f.nrecast Ferisd is ten y*ars?e

Modei lnputs and Assumptions

UNE Product Mix and Pricing

We collected confidential data from four ILECs to establish a baseline for the mix and pricing of
UNts in use today. The data we collected arnounted to 9?9,205 UNEs, which represent nearly

50}6 of the UNE market as of the start of 2017.30 The data we eollected was comprised of DSOs,

D51s and DS3s-both in the form of loops and in the form of Extended fnhanced Links t"ttLs").
We calculated the weighted average pricn for each product based on pricing information
prcvided by the lLECs. For EEts, we used the auerag€ mileage prfte sf each circuit, *s provided

by the lLfCs. Given the large portion of atl UNEs that were included in this sample, we assumed

that the aggregate data provided by the ILECs accurately represents the product distrihution of
UNEs in use* and thair average unbundled rute.3l U*ing the UHE r*tss *een brlcw, we

calculated that asset-light service providers pay $495.5 million for all UNEs ured in the market

todsy"

* Our model studies the impact of forbearance in the year it takes effefi {at the start of Year 1} and then

farecasts th€ effect over a 10-year period. For simplicity'r sake. we assume that end-customer demand for either
legacy or next-generation seMces will remain constant; that is, no end<ustomers will go out of business or shutter
locations, and all end-customers will need ts retain replacement conneftivity s€rvlccs. Ultimatety, this asilmption
has negligible irnpad on our rnodd berause the rame a$$umption Is used forthe $tatus Qpc acenarlo as for the
Forbesranrs seenBrirs,* fhe FCC ltEG:reported UNE tounts nationally are provided as sf pecember 31s, of each yea,r. As ruch,

u{E took thi! fiur*berto be the count of UN[s as of Jsnuary ld *f the following year" For ex*mple, the ?,x?3,f{S,
UNEs reportedfar L7fiUeA16 were taken tp be the sarne the day after, on 0f/0U2017. Federal Communications

Commission, Lo*l Telephone Competition Report, Dee 2015, ovailable ot https://www.fcc8or*/voice-teleBhone-
sewices-r€port

!r Yearo inthis study isthe itart rf2$tr7. 
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fnd-Customer fletail Fricing for UN€*Based Products

To set * hasqline for end*cu$tqmer sp*trd t*day cornpared tn a pnst-forhearance world, we

researched typteal retail priring tf products based on UIr{[ offerings. We interviewed the

contrihuting ILfCs tc better undcrstand the most likely retail produc.ts associated with earh

UNI affering, and identified publie pricing benchrnarks for each rrtail product. To ansure we did

not overstate the current margins of asset-light service providers, where possible we used

public b*nchn:arks frcm providars with broad and div*rse f*otprints, such as Megapath and

fayo" Our research demonstrates that end-customers pay seruice providers *n average fcur
tirnes wlrat service providers pay for the underlying UNE offerings. Given these retail rate$, we
calculated that end-custamer spend on UNE-based produets today is $1.g bitlion.
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Next-Generation ReB la eement Products for UNE;

To assess the gain in consumer surplus attributahle tc forbearance, via savings or increased

value of nexlgeneration services, we identified the next-generatiffl r*plaeement s*rvicts for
each UN[-bas*d r*tail product and benchrnarktd it{rtypical priring. We assumed voice produtts

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

products.

Data products have two potential replacernent products: dedicated Ethernet products and

"best efforts" broadband products offered by cable pmviders. Given the lack of knowledge of

end-customer needs, r#e assume half of the customers of legary dedicated data products are

$sing them for lnternet csFrnestions that could be a*ceptably replated with "hest effcrts"

broadband products, espeeially if they otfer higher downstream speeds for a lower overall

priee. Additionally, ssme custemes who use dedicated data services {DSLs, DS3s} today for

internal company networks are likely to be considering switching parts of their network to

software-defined wide area networks ("5D-WAN"), which allows them to create an internal

eompany network using hroadband 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 switeh tn "btst sfforts" prsdusts.

* Service Frnyidsr fl*tail Frics geurces: {ornsrc.Iayo. Me€apat}, puhlic benchmarks'16
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Market Pricing for UNE Wholesale Equivalents

Depending on the pace of migration, some end-customers will remain on UNE-equivalent
produets for a partion of the forecast period. ln those cases, asset-li6ht service providers will

Fay on aver*ge higher cornmsrcial wh*le*al* r*tes for UIr*E rquivalents" While not alt of tfiese
Ul\lH equivalents exist today, we identified public benchmarks where available and estimated
the rates whert public benchmarks were notavailahle.s Weassumed histaricalc*rnmercial
whtlesale ratas wou ld rema in u nchanged post-fothearance 

"

UNE "Natural" Migration fiate

Given the relatively steady nature of the decline In UNE counts over the last five years, we
expect the "natural" migration rate of UHEs to remain S.9%, as eu$tsmer,s mi8rate to higher-
performanr* 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 naturallV migrated lines will move to next-generation services, such as VolP, SIP Trunk,
Ethernet etc.

o Av*rage Next-G*n gri* Saurces; Megapath, Digilink, Comcast, CMA benchrnarks. Prices cunent as of
March 2S,2Q1&"

il 
For D51 Loopr and D53 Loops, we used the average pfiCing frsm the Business Data Seruicas deta

collection: $220 for O91s and $1.?00 for DS3s" Rysman, 19. To estimate other wholesale rates, ure calculated the
dlscounts of known retail to wholesale rates. Far Loops with known retail-wholesale discounts, we assumed the
same delta occurred for their €EL counterpart circuits. For the rest, we estimated the average retall-whotesale
discount which w*s *25% for asset-light service provider rates and -4O% for IIEC rates. These were then applied to
products' known retail rates to estimate the market-determined whotesale rate,
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This histcri*al migration rate was also us*d to forecast next*gen€ratio* 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,{sset-Light Service Prorrider lnvestrnent

Asset-light servlce providers invest at a significantly lower level than facility-based service

providers. However, they do invest some share of their revenue in capitatimprovements. To

ansure we did not over-estimate the investment impacts of the forbearance icenario, we

included in the status quo scenario a capital intensity for asset-light service providers, which we

estimate at 5.7%.35 ln the model, this rtatus quo investment from asset-light seruice provtders

is reduced and eventually eliminated.

f*nversien of ftevenue to Capital lnvestment

Our rnodel assumer that additional revenues for facility-based serviee praviders would lead to

additional capital investment, given the lack of significant variability in the historical

relationship between {acility-based service providers' reveflues 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

*apitxl iilve$tme$t that would likely happen post*fnrh*al:anre.sWe leveraged puhlicty

r*ported finaneialc from several large faeility-baled service providars to estimate the capital

i*tenslty of post-forbearan(e reven utss.

There is a vast range for the typical capital intensity of facilitry-based providers. Cable providers

{e.6., 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-generation servlce revenue, we develcped a capital intensity range. The range is 15%

s Estirn*ted by analyzing financials of knswn UNE purchasers. This represented the rxelghted avera6e of
capltal inten:itles fqr 6"lT (2018 and ZOXil and Paetec {2011, their last year as an indepeodent publir eompany}

uslng their 1Sl( reports. One challenge with estirnating capital intensity for UNE purchasers is that most have been

acquired by larger companies with other lines of business, or gone privste. GIT tilings available at
http:/Ailww.ett,netfrnvestor-relations/sec-filingsl and PATTEC filing at http*://wwrry.lasttOk.rom/sec-
filings/paet10001 193 125-1 1-299623.htm*fult Beport

" |n the status guo, investment comes frorn lLtG lnvesting a portion of UNE revenue and asset-light

servlce providers investinB a portion of their reve{u€s of UtrlE-ba*d praducts. ln the post-forbearance scenario,

inye$tment comes from facility.based providers of next Beneration services investing a portion of their revenues,

and from the higher cornmercial rates IIECs are able to command for wholesale equivalents fnr UN[s, as well as a

tmalf part from th* dlrninlshed revenues of aEset-li&ht xervice providers rvho are purchasing commercial whnlesale

{iNE equivalents from ltECs. 
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{"eonservative cas*'} to 40?6 {"Upslde ease"}. The lower flgure u*s based on the weighted
historical capital intensities of cable operators Comcast and Cox and lt"gCt *f&T and verizon"sT

?he higher figura !va$ based o* Zayofn rasital ifitehsity.38

We addressed the additional whotesate revenues that ILECs gain from selling wholesale UNE

equivalents to asset.light service providers in a slightly different way. For the portion of circults

that do not immediately migrate to next-generation facilities, asset-light service providers are
assurned to pay ILECs a higher commercial wholesale rate for services that are funrtionally
equivalent ts UNfs. Secause the additional reverue for tlfCs from these services do nat incur

mait*riat additi*nal operaticg costs, t[EC EBITDA {earnings befare interest, tax, depreciatian and

amortization) would increase at mdre cr less a one-to-one ratio with the growth in revenues

from UNE equivalents. Therefcre, we used the historical capital intensity of EBffDA-not
rev€nue-to determine the additional possihle increase in capital inrrestment. Based on
financial filings, we calculated the ltlC capital intensity of EBITIIA to be 42%. 3e'4

N\{cdel Hesults - lmmediate lvligrtstion

To illustrate the potsntial end-customer savings from forbeararlce, we developed an illustrative
scenario that assumes all end-rustomers migrate to next-generation services in Year 1 of the
1O-year forecast. ln this purely illustrative scenario, end-customers would save a total of $5.9
bllllon. In practice, migr€tior will be nr*ch more gradual.

s7 Coneart, 5t{ filings 10'K }017. cvsi{obtre ar https:/www.cmcsa.c{imlrode/300?S/trtml" {or 3EC fili*gs
10-l(, ?OO3. avsilable ot
https://wwwsec.gpv/Archive#edgar/data/goazss/ffiil9312516452423/d49?39dlok.htm. AT&T, SEC Filings t&
K 2017 owilabte gt. https:/lotp.tools.inyestis.com/cilents/us/atnt/SEC/sec-
show.aspx?Type=html&Filiflgld:1256a537&ClX=@@7327l7&lndex=t0OO0. Veriron, S€C filing, t0-K 2017
titt p ://verizan.a pLedga r-
pnlirn.com/efX*dlUEiearPro,dtl?FetchFilingConvPDf 1?SesrionlD'Kl2mquxphd-CmWu&lDrt25746Q5

s eayo, SEC fllings, l&K ?0i?.#yoflohle ct h{p:l/atp.l*vestts.cofin/rtian*fu#rayo#Sf;t/r**
show. asp-x?Filingld ;1 ?245242&Ci k=0001502 73 6&Type=l DF &hasPdft 1

tt 
AT&T, Annual report 2016. pvailoblt pthttps'1/investors.aEt.corn/{media/Files/A/ATT-lRlfinBncial-

reportsfannualrapor*l20t6latt-ar?015-completeannualreport.pdf, AT&T tnc, arrd Subsidlary Debt Oetall -
W/3912017 httpsr/finvestors.att.com/-/media/Files/A/Afi-lSffinancial-reports/debVOebt*List-3Qt7.pdf, as of
0?/14/2018

4 Verizon, 201& Annual flepo6 ovoilobte st http://verizon.api"edgar-
online.com/EFX-dll/FdgarPro.dll?FetchFilingHTMLl?SessionlD=VLaAqlAwgEkbgHu&lD=11871250. Verizsn,
Schedule sf Outstanding Debt ovoiloble ot http://www.verizon.com/about/investors/schedule-outstsnding-debt
as of 2/14/?018.
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lVlodet Results - Giadual Migratirn
ln our rncr* gradual and realistie scanfirio, we assunne 40?6 *f *nd-custotrters will migratc to
next-gen€ration setvices in Year 1 {vs. 6,996 in the status quo model and 1@% 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%l,4l Following the initial 40%

migratfon, we assume migration to next-generation services will continue at its historical rate of
S.9%, which may wetl be a bit conservative given the UNE-P precedent, where UNE-Ps declined
more than 20?6 a year for seyeral years.

For the S0?6 of lines that remain with as*et-*ight service providers, we atsurne that half of the
end-customers continue to pay the same price as they did pre-forbearance, and half pay a

higher price. ln other words, we assume that asset-light service providers take a margin cut fCIr

half of their lines: despite the increase [n ccsts they keep a stabl€ price for half of their
customers. The other half of the custcmers, however, are assumed to experienc* a price

increase equal to the cost increase experienced by the service providers; essentially, service
providers choose tc pass through the cost increase in full to half of their customers. This implirs
a segmentation of consumers into three groups: the first is now using next-generation services

at lower prices (positive impact on ronsumer surplusl, 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 servise {negative impact'on surplus}.

The consumer impact of this scenario is still positive and substantial" Over 10 yeafs, the
a8gregate consumer savings total $1,O billion, Capital investrnent would likely range between

51.2 billion and $r.t billion due to the inrreased capital intensity of the next-generation

services and the additional revenues received by ILECs selling UNEs at the higher wholesale
rate"

ot 
UNE-Ps were a popular wholesale option where asset-light seMce providers could purchare aacess to the

llEfs entire voice networlt, including their volce switch, at a rate set by regulators, and use it to provide low-cost
seMces to end-cwtomers, including residentlal consumers" ln 2005, the FCf,s Triennial Remand Order eliminated
the ruquirement that ILECs provide unbundtred acce65 to the mass*market voice networlc leading to a rapid decline
in UNE-Ps ln the ma*et. The rate of custorner migration to other services averuged 23.3% annually for the next
three years, Ftderal Communications Commlssian, Triennial Review Remand Order, feb, 4, 2015, Also dlocal

Tef ephone Competition Reports", ?005-?W9. avolldble ot www.fccgov
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Part 3: Ecorrrnin lmpaet & Analysis; Translating the lnvestm€nt Gain in

to [mployment and fiutput Hffects

As in *ther industriet, tel*com capital expenditures {"CapEf) have a msltiplicatlve effect on
job creation and economic output if the economy is at less than full ernployment.a2 tven
though the unemployment rate in the U.S. ecofiomy is currently low, two factors suggest that a
multiplier analysis is still in arder. First, while the iI.S. une*'lployment rate is low; the labor
forcn pa*i*ipatlorr r*t* has not rec*v*redsince the onset of the Great Reres$ion a decade ago;

many Americans remain underemployed or have given up searching for jobs,a3 Thus, an

inerease in lahor de*and driven by new investment could plauslhly lead to additi*nal
employment by drawing dimffected workers back into the labor force,e Second, furhearance is
likely to set in motion a stream of investment across several years; thus, even if the economy is

at filll empkryment today, the businers ryclu all but *nsures that the economy will be in a
different state {lncludinB less-than-full employment} during the course of the study period. ln
thls section, we trace the irnpact of increased CapEx resulting frorn forbearance on jobs and
output using traditional multipliers as well as estimates of spillover effects.

ln additian, we tra{e the nEt fmpc.t s lorbearanee $fl ronsurner welfare through two distinct
channels. To the extent that forbearance ieads customers to switch to lower-priced next-
generation alt*rRatives, resultins in a net price decr*ase when av*raged acrcssall affected
customers, welfare will be enhanced. To the extent that customers value the improved service
quality associated with next generation services, they will benefit still further. Both cf there
effects are quantified below. Customers would benefit additionally to the extent that
investment into next-generation infrastructure sFurs entry and increases cornpetition among
next-gtneration service providers beyond what would have occurred othenrrrise. We do not
attempt to quantify this last effect, making our analysis conservative.

As explained below, forbearance is projected to have a positive and economicalty significant
effect on job (r,€ation, eroncmic growth and consumer welf*re;

'r }h* rnultt$iar ls a standard principl* In th* economlc literature. Sea e.S., Runicrf, DffiNBUsc* & 3-t*lrev
FlscHE& MAcRotcoHBMtcs66 (McGraw Hill Eth etl. 1994). fiichard Xahn firs't introduced the mr.rltiplier concapt as an
"employrnent multiplier"".See Bichard F. Kahn, The frelcrrion of Home lnvestment To Enployment,4T EcoN, J. 173,
173-98 t193U. Iohn Maynard xeynes expanded upon this roncept by introducing the'inyestment multiplier." See
JoxttJrlnvN*nn KtyEs, A6ENtRArTHrofiy oF EMpLovMrHr, lMEResr, lNo Moilrv 115 {Harcourt Brace & Co. 1964} (1936).

lf See, e.9., hgo$//C,fl ta.bls.Fovltimesqries/lryS11300qp.,Q.* 
Nick'nmiraos, "Jobs Bepor"t Should Keep Fed on iam of Gradual Rate lncreases ," Wol! Streetlaurnol {March

9, 2018) ('The [jobs] report suggests a steadily 6rowing economy is drawing more Americans from the sidelines of
the labor force back into iobs. 'lt seems increasin6ly plausible that the economy is still well short of full
ernployment,' said Andrew Levin, a Dartmouth College econornics professor and {ormer Fed adviser."}
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Forbearance is proJected to dlrec*ly create between 2,214 and 3,176 jobs annually over
t€n years.

Whenspillover effects are included, forbearance is projected tc create between 4,428
and 6,35f, jobr annually.

* Forbearafls€ is project*d to increase frDF hy hetween $359 milli*n and$fg2 million
annually over ten yeart or up to $5.C Uitlion in the aggregate.

o Forbearance is projected to result in net sa\rings for customers, totaling 51.0 billian.
r Forbearance is projected to result in higher quality of service for customers, valued at

$29 millicn s\rerten ysar$".

Job lrnB*c{

Our analysis of employment effects from the proposed forbearance is divided into two parts:

{X} "total ntultiplier effects," which estlmetes the nunrber of johs directly and indirartly created
by sp*nding activities in up$rexm tinfutl i*dustries, plus induced i*h* from gr*nter hous*hold
income; and tX) "spill*ver effects,# which Bccounts for additional spending by relnted and new
downstream industries that benefit indirectly from increased CapEx by next-generation service
providers,

Total Multiplier Effects

Th* ernnloyrnent esects of capital expenditures in the telecom industry rxtend heyond 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. "lnduced effects" are the iobs rreated when the employees of an input pravider use

their additicnal inc*r*t to purchase mor* goods and services in tha lscal 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 ln

the literature inform our estimate of the total multiplier for fiber-based broadhand investment,

Using the Bureau of Economic Analysis joh and output multipliers, along with slated broadband
investment schedules from the Columbia lnstitute for Tele-lnformation, Crandall and Singer

{2G10} pro}eeted an average of 509,546 jobsin the united States wouid be su*tained frsm I0I&
to 2S15 as a result of approximat€ly $ICI.4 billion of annual hr*adband investments relative ta a
world without sueh investments,ds implying a weighted-average multiplier {ac.ross all

broadband technologies) of 16.8 jobs for evenir million dollars of broadband investment.

us hobsrt W. Crandall & Hal J. Singer, The Emnomlc lmpact of Erbildbaftd lnvastmqflt, Prepar*d,for Broadband
for America, Feb. 2010, ovalilab!e at http://internetinnovation,org/fi les/special-
reportslEconomic-l mpact_o{-Broad ba nd-l nvestm ent-Broad ba nd_for_America*.pdf,
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Xata and Callorda tASl{} studisd the effects of repealing a sales tax exernpthn in Mlnnessta rn
the telecommunications industry.aG Based on an input-output analysis, they rstimate that a
5154 million reduetion 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.4T lndlrect and

induced effects contribute a substantial proportion of that total multiplier.4

Sosa and Audenrode (?012) estimated that the effects of reassigning 3@ MHz of additionat

spectrum to mobile broadband would trigger $fS.O:S billion in new capital spending per year

{although the study pertains to mobile broadband, the authors rely on job multipliers derived

fronr wireline seruices.) 
ue The authors apply BEA Type ll RIMS multipliers to calculate a

weighted average of Construction (56%) and Broadcast and Communications Equipment (44%),

implying 20.4 Johs for. every $t million lnvested.s

Finally, uslng the latest multipliers for telephone apparatus manufacturing {11"8}, broadcast

and wireless cornmunications equipment (13,8), fiber-optic cable manufacturing {14.4}, and

construction (26.7),51 Eisenach, Singer and West {2009} estimated separate multipliers for
different types of broadband spending by applying weights to earh sf the industry multipliers

based sn the alloeation of broadband eapital spending to each industry.sx They estimated the
weighted average employment multipliers for fiber-based technologies of 19.? jobs per million

dollars sf ffTF invesment and 14.7 jobs per nrillian dqllers of cahle lrvestment"ss

We adopt the conservatiue fiber- and cable*specific investment multipliers frorn Eisenach,

Singer and lfle* hsre, usingthe fiber multiplier for ILECs and the cabte rnultiplier for all other
next generation service providers. Because the multipliers are expressed in terms of annual

e 
Raul Katz & Fernando Callorda, Assessment of the Economic lrnpact of the f,epeal of the Tax Exemption on

Telecommunication lnvestffent in Minnesota (Feb. 20!,4L cvoifs$fe ot http;//wwtir.mncca.com/doc/minnesota-

" rd.4a4,
e 

lort
{s^" Duv{d Sosa and Mare Van Audcnrnda, Friuate $ectsr lnv*strnent a-nd Employmunt lrnpactn +f fieaxignins

Spectrum to Mohile Broadband in the United States, Analysis Group (August 2011), availabk st
httpl/www,analysisgrotrp.corn/uptrcadedFiles/NewlandJvents/Nerrs/Sosa*Audenrode-5pectrumlmpactStudy-
Aut2$il,pdf.5( 

rd, a.t s.
51 U.5. OErAnTMENT or ConaurRcr, Bunui.l or fccxourcAxarys$, R€Bional lnput-Output Modeling System (RIMS

ll), Table 1.5 (?008). Multipliers are based on the 1997 Benchrnadi Input4utput Table for the Nation and 2006
regional data.s2 

Jeffrey A. Eisenactl Hal J, Singer & Jeffrey D- West fconomlc fllecrs af Tax lncentives for Eraadbond
lnfrastructure Deptoyment, FTTP Council {200S} at 8.- 53 d. Table 2 at 8. FTTP weighis are 30 percent for telephone apparatus manufacturlng, 20 percent for fiber
optir eable manufuduring, and 50 percent for con$trueti6n,
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effe€ts, we spread the predicttd inrrestment gain equally across ten year$. fcrbearance is
predicted ts increa$e aggregats annual lnvestment for all next Benaration service providers by
between $1t? milllon per year {in the Conservative case} and $tg? mihion per year {in the
Upside ease),

Conser*.dtlya f,a*e - Tct*l C*pEx etanga slt?
!g-.strde=:,{ frp.,1 *gl Sapxitf{fi3ffi Jl8t

Figure ll shaws that, in the Conservative rase before considering *pillov*r *fferts, forh,earance
could reate 2,214 jobr a*nually ovrr a ten-year period in the Conservative cas€. ln the Upside
case, forhearance could create 3,176 jobs annually oyer a ten-year period. When spillover
effects {discussed below} are taken into account} the aggregate annualjob gains range from

44?8 to 6,352.
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Spillover Effects

The total-multipller-based iobs estirnate above does not account for additional spending in
rel*ted downstrearn industries except fqr thsse industries that directly benefit from increased
spending by broadband input providers. Yet broadband investment and higher broadband
penetration have been shawn to rr€at€ additianal or "spillover" effects in myriad downstream
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industries, including in hcalthcarc,e edueation.ss and energy,s whose ability to enrlch and
enhance thair rervice offerfng*is irrcr*as*d by greater availahility of broadhand intarnet
access.t' Broadband spillover effects tend to concentrate in se*ice industries such as financial
services and healthcare, yet some have identified an effect in manufacturing as well.ss

ln light of the recognized limitations of the multiplier approach for rapturing the full economir
effect of investrnent activities, economists have developed alternative methods and tools to
estimate the full effects of brcadband investrnent and use. Four studies inform our estimate of
ihe spillover cffect here.

Crandalland Singer (2CI10) estirnate spillover effects by examining how addrd spending in

related upstrearn rnarkets could impact ernpluynrent,r* Using industry-specifie employmont
multipliers and an assumed five percent increase in capital expenditure, they estimate an

additiunal {52,081Jobs on top of the 509,546 iobs created v}a the total multiplier. Implying a
spillover multiplier of 0.89.

Kate and Suter (2009) describe how "network-effect-drlven" jcb gains flow from three trends:
innovaticn leadingto the ereation of new services, attraction of jobs (from either other U,$-

* M. Meyer, R. Xobh & R. Ryan, Virtually heakhlr Chranic disease managemet t in the hame,S Dcmse
MANA6ET,TE$f *7-94 {2&2}-srWrking 

Farty on Communicatiofl tnfrastructures and Services Polioy, Nrlwork Oevelopments in
Support of Innmr*tisn and Usar l{eed:, Oryaniration for Eepnomlc CooBeratlon and Development oec" 2009 at 5
{Broadband is having a significant impacr on education and e-leaming by improving access to digital }earning
resources; encouraging communication among schools, teachers and puplls; promoting professional education for
teachers; and linking local, reglonal, and natlonal databases for administratfur purposes or superrision.*) ovoilable
0f nttr:

5er, ag., lustin Horn€r; Telerarork: $aving 6as End BdudngTrafic frsrn the Coffifsrt of y*ur t.{ome,
Mobility Choice, Euuila*Ie at htlp;/-/, titpry,lrtohility*h.mi$-cr$lMClrlecqmmutins.adf ("Sy t*trting' more than 4.?
mllllon cars nff tie rEad every dry, telercmmutl*g alre*dy has a positfue effect on congestion,"); Ted Balaker, Th*
Quiet $uc*e*Sl Teleeornrnuting'x knpact on Transpo*ation apd B*yp6d, Reamry l{ov. ?005, avdilable at
hnn://reassn.ore/fitesl853263d6e320c39bfcedde6*.2d1e15fq.Odf {nln fact, an analysis of Washington D.C
commutinB by George Maton Universi$s Laurie Schintler found that trafffc delays would drop by 10 percent for
every 3 pnrcent of cammuters who work at home.'"); Josepir Fuhr and Stephen Facia*k, Bmadbartd and
Telecommuting: llelping the U.5. Environment and the Economy, Low Carbon Economy, 201tr, 41-4?, avaiiable at
http:ldfllesci'grorq/l{tf-}}/42:7.htrnl(*Studies show thattelecommuterr reduce daily trips on days that they
[e|ecommute by ug-to 5X* and aut*mobile trave] by up ts ??S. r],

5? Ferexampla uslng online he tp-wa*trd ads as a guide to the locatlon of app-related Jobs, Mrndel und
Scherer estimated the number of appr-related jobs per U.S. state as of April 201?. Mike Mandel & Judith Scherer,
The Geography cf the App Economy, S€pt. 20f2 {prepared for CTIA}, ovniloble ot

"" Crrndall, Lehr; & lita*, s*prc,* 
Roben W. Crandall & Hat J. Sjnger, The Econofirlc lmpact of Sroadband lnv€stment, Prepared for

Bruadband forArneric& Feb, 2010, {vrltrob/e st hltpj//Jntqffip;?jFn ti$
reog*slEcon?mic lfnpact-olBmadbanllhysstnqent Eroa#hpnd for ArnedgF.,pdf.
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regions or overseas), and productivity enhancernent.ffi They calculate the impact of innovation
on the professional seruices lector, by applyin6 the ratio of produrtivity gain$ tothe creation of
new employment, and applying this effect to the economy of the states with the lowest relative
broadband Fen€trati$n" The undertying assunnption of this estimate is that "the tsconorny san
generate enough jobs through innovation in a rate *omparable to productivity gains."6l Fram
these gains, they subtract: (1) the net jobs lost due to acceterated outsourring from increased
broodband penetratis$, and {2} the jobs lost due to rnore efficient processes enabled by
broadband. They estimate that this (net) spillover multiplier can range from 0.0? to I.2B of the
d$rect effects. with a mi*paint ectimat* of 3-65.6e Erpressed as a rnultipl* sf the total
multlplier efrect (dir*ct, i*dlra*t, and indueed effee* combined), their midpoint estimate is
slightlyabove *ns"

Atkinson, Castro and E:el| t200g) also exarnine the impact of spillover effects.63 They explaln
how hroadband Investment facilitates: {1} innovative applications such as telemedicine, e-
cornmerce, online education and social networking; (1) new forrns of commerce and financial
intermediation; {3} mass customization of products; and (4} marketing of excess inventories and
oBtimilation of supply chains. They explain that network externalities should not decline with
the build out of network and maturing technology over tima, because penetration has not
reached 3.ffi percent and because faster connections should perrnit a ne\iv round of application
innoyation. Based on a $t0 billion broadband investment program, they estimate 16g,4g0 jobs
via spillover effects, irnplying a spillover muhiplier of 1.17"

Finally, a 2013 study by The Wiretess lnfrastructure 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 buriness plans

with the knowledge that the undertying infrastructure will be there to serve them."64 Fo;
example, the technology for mobile payments has been growing due to the pervasiveness of
wireless broadband infrastructure,s The study estimates that proje*ed mobile broadband

ffi 
ftaul Kata & Stephan $uter, Estirnating the Economic tmpact of the Broadband Stirnulus Plan, at ![,u'd. 

at zl.
il td.atzl.
o 

Bobert D. Atkinson, Daniel Castro and Stephen J" fzell. The AiEitat Rood ta Recovery: A Stimulus Plon ta
Create lobs, Stost Praductivlty and frevitalize Anerica,lrvro. Trcx. & ir*ruov. FouNo. {Jan. 2009}, available at
http;l/www.itif 

" 
orq./fi les/roadtoreeoverv, o{!f.

# 
Alan Peic€, Richard Carlson, and Michael Pagano, wireless Broadband lnfrastrircture; A Cataly* lor GDP and

Job Srowth lD13-2017, PC|A {Sep, 2011}. $ oyaihbte at

Gartner, Gartner Says l#nrldwid* Mabite Payment Tran$ctlon Value to Surpass 517L,5 Billl+n, Fr*ss
Release, May 29, ?QL?, waitsblE *t httff/lw!tr";,1{,#fl$ner.com/nelusroom/id4#,?q8,15.
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investments of roughly935,5 billion peryearwillin*reas* GDP by 1.6 percent to 2.2 percen!
and will create 303,740 jobs in the first year of the study. Although their study focuses on the
impa* of wireless brsadband'investmnnts, it nevertheless offerr another applicaticn *f the
spillover effect, Figure 13 summarizes the relevant economic literature on spillover effects.

- fieqre l3".jumryr+Sy qr tSLfovEstudy Annuel proieaed irahvet
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Given the ron$steney with whlch varlour r*searcl'lers have used a spillover rnultipli*r of slightly
#v*r one additional n*tworkinduc*d job per every job created via the total multiptier, we
adopt the spillover estimate of one. Figure tZ above shows the results from combining the job
gains when spillover effects are included"

As seen in tigure 13, when spillover e ffects are tuken inta a{eount, the aggregate annualjobs
ereated in the Conservative case come to 4,428 per year and 6,352 in the Upside case.

Eccncnric Or*tput

Finally. one can m*a$t*r* the multiplicative effcct of broadband inv*stm*nt an rcanomic
output, This occurs because higher expenditures on broadband equipment*equivalent to
higher dernand far the products of equipment manufasturers-causi equipment

rnan$facturers to hire more employees to mest th* inereased demand" The equipment
rnanufecturers' incames increase as well due ts the incr*ased expenditutts, which, according
to the consilmption funrticn, will inereare their esrsumptian ar well, The increased
consumption af equipment manufacturer$ wil* in tum increase the income and employment of
their suppliers. The income and ernployment of those suppliers wilt then increase, triggering
another round of spending.

Eisenach, Singer, and West estirnate the weighted average output multipliers for FTTP

investment (3.1293),66 and for Cable investment (2.g063).

s 
Eisenach, Singer, West, supra, at 8"
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8ar*d on these e$timates, in the eanservativ* c6$e, forbearance rould incrcase esCInomic

output hy roughly $SSg mitlion per year over a ten-year period. ln the tlpside case, forbearance

could inerease ecCInomlc output hy $SaZ million per y€ar over a tan-year perlod"Thus,

fsrbearance is projected to increase GSP by rrp to $5,4 billion over ten years.

Consumer Welfare Effects

Consurner suryNus is the difference betweefi a custom*fswillingness-to-pay and the price

aetually paid for fi good or servlce"6? lf a custorner pays $*g per month for lnternet connection

worth $lffi, the customer enjoys surplu$ of $AO per month. An increase in surplus can rerult

from lcwer prices, higher quality, or {in the case of forbearance} bnth.

Forbearance can generate an increase in consumer surplus through three channels. Fr'rst,

nrigration ts nsxt-B€neration services will allow customers to pay lowar pricat..gecond;

customers wilt benefit from enhanced quality of next-generation services, such as faster

connection speed$. ??rird, forbearanc€ may increase competition in underserved markets,

resulting in additional price competition and additional surplus gains. ln this section, we

quantify the first two rffects {because the third effect is not quantified, our estimates are

conservative),

*'Sef, c.g., 8oatn: $. Ftuuvqx & Dlxlal L Runnrrm, MKRoEcoNoM:cs 122 (Prrntice-l{*il 4th ed" 19$7}. DrftHtg W.

CARtroN & JrrrnEy M. Pe morF, Moornrq lxuusrnml OnGrNrzATroN ?0 {Pearson Addison Wesley 4th ed. 2005}; N. 6Re conv

MAHxtyr.. Pailcple$ oF Mlcn$EcoNoMtcs 135 {Drydeil Pres& 13t €d. 1997}.
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Consumers Will.Pay Less on Net Due ts Ferbearance

As explained above, asset-light service providers rnay respoild ln differem 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 m6y pass through thecost increase (implying
a loss in consumer surplus); still others may discontinue services or lose consurrers to next*
generatian services {implying increased consumer surplus frorn higher-quality services at lower
price poiiltsl. Our analysis yields estimates st the we{fare effeets associated with each of these
three rategori*s"

l* the status guo scenario, the estimated weighted-average price of legacy services is $74 per
month. lf forbearance is granted and end-customers gradually migrate, the weighted-average
price of legary seruices increases to S92 per mwth i* Y*ar l for customers of asset-light s*rvice
providers tfiat pas$ an 100 percent of the wholesale cqst increase to their custorners" Finally.
the weighted awras€ prjce. for next 6eneration services is estimated at $40 per rnonth,

Beeause our mudel fonsnrvatively assumes gradual mlgratian, $0 percent of customerr initially
remain with their legary services. Of these, half (*qual to 30 percent) continue to pay the same
price, and half {equ*l to 30 perte nt} paya higher price due to pass-through from the a$$Billght
service provlder. Finally, the remaining ttO percent of customers migrate to next-generation
service, achieving suhstantial savings in the FrGCEss.eAveraging across all customers, the net
change in expenditure under this scenaric is a decrease of approximately 58 per customer per
month (equal to o.30*0 + 0.30*{s74 - $sz} + 0.rr0*t$74 - s4o}).

Figure t5 displays the net annual increase in surptus under the two s:enarias- The welfere
benefits iaper off in later yearq Bs som€ r{lstsrxr*rs would have eventually migrated to next

SBnerstion services even in the absence of forhearance. Aggregating acrn*r all ten yfiars,

customers are estimated to benefit by $t billion, relative to the status quo.6e

* 
This irnpliet that, by ftfihg to ltrlgrate lo loryfr.prics, hi&her"gtialiw ilextgsneratif,n selicr$ ts frr, at least

some of the approximately ?.1 million remaining UNE llncs are being used to serve legacy customers that are, in
effect, qverpaying for their service, That some customers would, at the margin, be nudged into superior
alternatives by forbearance is consirtent with both the behavioral economii-s literature]and with prior experience
i* the telecommunications industry, which has been characterieed by substantial customer inertia even when
unambiguously superior alternatives become availakle, See, e.g., Srrpuglu MaRlttrl, lNDrJsrRtil.OR6INtzATtot{ rN CoNTExE

t0xfard University Prers 20091, at 161.See olso Andrsw Card & ftal Singer, Lessons From Kahneman's lhinkina,
Fast gnd SroW: Ooes Behoviorol Economics Hove d Rale tn Antitrust Anolysi;s Anrrrru$ Sounc( f-g Fugust 20X2).I 

As explained in Part 2 above. consumer savings could approach $S.9 billion over ten years ii mfuation to
next geileration services proceeds at a more accelerated pace).
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Enhanced Service Quality ftom Migration to Next Generation $ervices

Csna*ction specd is a key dirnension nf hroadband and wide ar€a n*twork service qualiry.?s

High-speed lnternet connections enable business to leverage cloud servicer, and to support

advanced web-based *ervices. vid*o conferencing, and data securityTl whil* high-rpeed. high-

availability dedicated seruices can also be used for point-to-point WAN connections.

A study published by Nevo, Turner, and Williams {2016} estimates a flexible distribution of
willingness to pay ("WTP") for various dirnensions of broadband service.T2 Based on their
model, the authors estimate an average WTP of approximately $Z per month for every lMbps
increase in ronnection speed"Tl ffevo et *1. derive this estimate by analyzing residential

broadband demand. lf anything, the corresponding WTP for increased speed is likely higher

among business cu$tomers, given businesses'higher overallWTF for broadband services.

fr 
Accerding to the FCC. speed actual download and upload *peeds rernai* the netvrprk perfortftance metric of

greatest interest to customers. See FCC, Measuring fixed Srosdband Report (2015), ovoiloble af:
httull//www.fcc.eovlrtoorts-research.freports/fieasurins.brEadband-america/measurins-fixed-broadband-
reoo,rt-2015f Tcc4S43 98833

n CenturyLirrk, 5 Reasons High-Sp*ed lnternet ls Crucial {or Business, May 7, 20X4, ovoiloble at

Nevq Aviv,Jahn L Turner, and J*nathrn tril, Williams. tlsage-&osed Pricing and Demandfar Sesidential
Sroodband 84t2) froncmrtri{s 41,tr443 G0tr6}, at2,

n td- at?-

s2. r0
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Accordingly! \Are use $3 msnth per lMbps a! a eonservative esttrrnate qf the welfare gainr to
customers from the enhanced service quality of next generation services.

Hext'seneratioR services offer significantly highersperds relative to legacy services. The
average connection speed for Next-generatioil services is approximately 8.84Mbps, white the
average connection speed for legacy services is approximately 7,l7Mbps, The welfare gains to
customers from enhanced service quality can be estimated by calculating the marginal gain in
service speed from switching to Next-generation servires, relative to the status quo switching
rate, multlplied by a rate of 52 per month for every Mbps gained. The aggregate ten-year
welfare gain from improved connection speeds is estimated at $29 million.

lncreased fompetitian in Underserved Markets

To the extent that forhearance will increase the numher of competitors offering next-
generation residential services in under-served markets-that is, markets seryed by a single
wireline provider at I5Mbps down-custonrers will henefit eren further, Prior economie
studies quantified the nxtent to whirlr in*umbent wireline broadhand Brsviderr tend to drsp
their prices in response to €ntry by competitors. Using a regression model on an FCC dataset at
the census tract lev*l, Wallsten and Mallahan {}010} dernonstrated that prices for cable
rfrodem service were between $t.?S to $4.84 per month lower where cable faced an
overhuilder (a firrn that builds a rival broadband delivery system for the sarne set of
consumers).7n More recently, Mahoney and Rafed {2016} estimated that an increase uf one
competitor serving a Designated Market Area is associated with a $1.50 dectine in the monthly
stardard br*adband price for tntsrnet plans with speeds ranging from S0Mbps to less than I
Gbps.?s lf 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 $i3 and $1S fer plans f*r download.speeds between 2$tvlhps and I
Gbps.76 Although we cannot quantify the extent to which forbearance may result in new

r Sroit Watlsten and Colleen Mallahan. oResidential Eroadband Competition ifl the United States.' B!
Press Working Paper, March 2010, p" 32, table 7, avaitEble at;
httpf/wsrkt.bepress.coa'r1cgi/via$tronteilt;cEl?Brtide=U05&contert=scott_l$allsteil The suthpr* found that cable
nrodem prices declined between $1.25 (ceble speed tier 6t and $4.84 {cable speed tier S} per month when cable
modem providers faced an overbuilder. Coefficients were estimated at the tr percent significance level. ln contra5t,
the authorc found that cable modern prfces did not decline $gniflcantly when cable pro:rio"., fr.*U osf-or rrrp
providers {their "two-providef results}, suggesting eitherthat DSL did ilor (onstrain the price of mble modem
service, thereby neutrrlizing the impact of fiher cornpetition, or that neither DSL nor fiber constrained the price oF
cable modem service, Unfortunately, the authors did not estimate the incremental pric*constraining effect of
fiber only.

fi Dan Mahoney and Greg Rafert, "Eroadband Competitlon Helps io Drive Lourer Prices and Faster
Downloa{speeds for u.s. Residential con:umers,'Analysis Group, November eol6. at t.

'6 rd.
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inv*stl'cnnt and entry i* under*ssrved rnarkets (as opposed to rn*rkets that are already serrcd
by two or rnore wireline providers at ?5Mbps downl, the beilefits to customers in under-served
markets could be quite suhstantial.

Cnnclus,ion

Granting ILICs forbearance from the requirements of Section 251tc){3} will eliminate a market-
distorting pricing mechanism that retards progrers from legacy telecommunkations servlces to
tloxt-Eqn*mtion Eergices in twu \{rayr: #nH, it distorts end-custcmer and service provider
ineentiv*s to migrate to next-generation services by forcing UNEg to be s+ld at belournrarket
rates; two, it transfers excess value to asset-light service providers, who do not invest in next-
gen€ration networks at the same level of capital intensity as facility-based service providers. By
intrcducing 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,

addltional capital investment In next-generation netwrrts, new direct and indirect jo&s due to
the capital Investment and general henefits to the economy as a whole,
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