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I
INTRODUCTION

Developments over the last half-decade have prdvicitical
mass for the phenomenon of “convergence” — the egrtogether of
the information, communications, and technology T()lGndustries
technologically, economically, and competitively this dynamic and
growing ecosystem, providers of broadband commtioits
networks, digital devices, and a limitless array aintent and
applications all rely on each other to generate walwe for consumers
and multiple benefits for the U.S. economy. At Hane time, ICT
industries are competing across traditional ingubtsundaries. See
Figure 1.

Figure 1: The Dynamic ICT Ecosystem

The Information and Communications Technology (“ICT”) industries have come together as a
dynamic ecosystem. Networks, devices, content, and applications increasingly rely on each
other to innovate and generate new value, providing multiple benefits to the economy.
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" Mr. Brogan is Vice President of Industry AnalyaisUSTelecom, The Broadband
Association. Mr. Brogan holds an M.P.P in Publioli®& and a B.A. from
Georgetown University in Washington, DC.
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The purpose of this analysis is to illuminate theeidependence
and competitiveness of the ICT industries, the gngwmpact of ICT
on the broader economy, and the benefits of coatinavestment in
this young, flourishing ecosystem.

The U.S. economy depends on the continued healtineofiCT
sector. Given the interdependence of ICT industries, thayams that
follows takes a holistic approach. It describes¢bonomic impact of
the full ICT sector, in relation to other sectorglan relation to the
economy as a whole. The analysis begins with dmé¢ribution of ICT
to economic output, or Gross Domestic Product (GDIPthen looks
at growing investment in ICT and the use of ICTutgpacross the
economy. The analysis then explores the broaderoesic benefits of
ICT, including the impact on consumer value andiaojobs, and
productivity. See Figure 2.

Figure 2: Framework for Analysis of ICT Economic Impact

ICT is a significant ICT has generated growing ICT investment and adoption
economic force... investment and usage... yields economic benefits.

Consumer Value & Choice : ICT
offers consumers expanding value
with new and innovative services
for a small portion of income

Capital Investment : ICT
generates a disproportionately

GDP and Growth : large amount of the capital
ICT is among the premier investment in the U.S. economy
contributors to GDP and is Employment : ICT generates

the greatest driver of real ) millions of high-wage, high-growth
GDP growth in the ICT_Usaqe ACross Seclors jobs within the sector and across
economy Critical sectors of the economy the entire economy
depend on ICT inputs to
facilitate their advancement in N .
the global information economy Productivity : ICT drives a large
share of productivity, enhancing
long-term economic growth and
U.S. global competitiveness

Projecting the sector’s successful growth into filtere must be
the key goal of relevant policymaker®oing so will require careful
attention by policymakers to the entire ICT ecosystand the checks
and balances that exist within it. Any changeuoent policies bears
a heavy burden to demonstrate how that change coylbve sector
performance and to carefully account for the affemmt jobs, growth
and innovation as that change ripples through @edcosystem. The
risks involved in upsetting the balance that hasdpced the ICT
record of economic success and innovation ovetasteseveral years
should give pause to any policymaker consideringnging course.
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Rather, policy should maintain a positive climatd@T industry and
consumer-driven investment, innovation and growth.

HOW CONVERGENCE HAS ALTERED
THE ICT INDUSTRY DYNAMIC

As a result of convergence, the information, comicatrons, and
technology (ICT) industriésare at the same time interdependent and
competitive. Industry players rely on each otloegénerate new value
while competing across traditional industry boumekarto provide
integrated services. The result is a relativelyettefed process of
dynamic and flexible interaction among ICT playarsl consumers
that has generated massive innovation. Consurméay ttan access a
growing menu of content and applications anywhangtime using a
growing choice of devices. New products and sesviare driven by
collaboration, personalization, and user-definggegences.

As this dynamic ecosystem grows, new broadbandiedab
business models arise, creating new value and pdisgutraditional
relationships within industries. Perhaps less ceoli but of great
importance, is the shifting of value between andomgnthe ICT
industries and consumers. See Figure 3.

! For this analysis, “ICT” industries” consist offdmmation (digital or digitize-able
content and entertainment), communications (broaditretworks), and technology
(information technology such as hardware, softwammmunications equipment).
These industries are found in the following catégprof the North American
Industry Classification System (NAICS): ComputendaElectronic Product
Manufacturing, Computer Systems Design and Relagsatvices, and the
“Information” Industries, which consist of Telecoranications and Broadcasting,
Publishing Industries including Software, Motioncfere and Sound Recording
Industries, Information and Data Processing SesvicEhe Computer and Electronic
Product Manufacturing industry is part of the DueaBoods Manufacturing sector
and the Computer Systems Design and Related Seruckistry is part of the
Professional, Scientific, and Technical Servicest&@e The analysis at times refers
to the ICT sector, which consists of the collecti@@ industries.SeeU.S. Census
Bureau: North  American Industry Classification ®yst (NAICS),
http://www.census.gov/eos/www/naicseeAppendix,infra at 89, for discussion of
GDP measurement as used throughout this paper.

67



BROGAN—ECONOMIC BENEFITS OFBROADBAND

Figure 3: lllustrative Examples of ICT Value Shifts

Value is shifting among ICT industries and toward consumers,
strengthening the overall value of the broadband and ICT ecosystem

CONSUMERS

CONSUMERS

CONSUMERS

iTunes Apple, a technology company, has become thengadi
U.S. music retailér using the broadband Internet and
computers, disrupting the traditional music digitibn chain.
Value shifts away from the music industry (inforroa)
toward technology and consumers.

Net Videa Online video services (e.g., Hulu, NBC.com, and
ESPN360) are bypassing traditional content distidioy i.e.,
subscription video, using the broadband Internéalue shifts
away from subscription video toward content proxsdand
consumers.

Broadband Bundled NetboakdSPs have started to offer
customers cheap, portable computers at a subsidaedin
exchange for a term contract, like cell phohesConsumer

? Press Release, Apple, Inc., iTunes Store Top Meetailer in U.S., (Apr. 3, 2008),
http://www.apple.com/pr/library/2008/04/03itunesaht

% See generallyGet an AT&T Netbook for 50 Bucks — With a CatGhaNNELWEB
(Apr. 1, 2009), http://www.crn.com/mobile/216402367
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acceptance of this approach could bring more peoplme
and shift value from and within the technology sect

Whether well established (iTunes) or more experialgonline video,
netbooks), these examples demonstrate how valuesitiinamong
ICT industries. Consumers capture value througbaphkr, more
powerful products and services. Industry valuengapis driven by
flexible negotiation and interaction among ICT @es; In this
dynamic environment, shifting value and interdegg@ provide the
checks and balances needed to ensure that conswitidrsnefit from

sustained investment and innovation.

11
ICT IMPACT ON THE U.S. ECONOMY

A. ICT Impact on GDP and Economic Growth

The analysis begins with an examination of the I€3ctor's
contribution to GDP. To compare ICT to other sestave use GDP-
by-Industry data from the U.S. Department of ConuegBureau of
Economic Analysis (BEA). The data are based onwiee-added
approach to measuring GDP, as described in the mgipePart A.
The GDP-by-Industry data are provided at variousele of
granularity, which allowed us to develop sectorugiags appropriate
for analysis®

* The ICT sector was formed by combining the Compated Electronic Products
Manufacturing industry from the Durable Goods seetod the Computer Systems
Design and Related Services industry from the Bei®@al, Scientific, and
Technical Services sector and combining them witle tnformation Sector
(consisting of the Telecom and Broadcasting, Inftion and Data Processing
Services, Publishing Industries including Softwaaed Motion Picture and Sound
Recording industries). We shifted Pharmaceutidatsn Nondurable Goods
Manufacturing to Health Care. Pharmaceuticals wesémated as 44.3% of
chemicals product manufacturing, or $110 billiont 0u$249 billion for 2007, based
on the Pharmaceutical portion of Chemical ManufdctuValue Added in the BEA
2002 Benchmark Input-Output Accounts. We also etif617 billion from Mining
(Gas and Oil Extraction) and $70 billion from Nonables (Petroleum and Coal
Products) and combined with Utilities to form aneEgy category.See U.S.
Department of Commerce: Bureau of Economic AnalysiEA),
http://www.bea.gov/ (last visited Apr. 10, 2009).
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The ICT sector contributed over $900 billion to GDR2007. ICT
was among the top sectors in the economy at ahset 6f the total
GDP. Only the Real Estate, Finance, and Healthe Gaactors

contributed more. See Figure 4.

Figure 4: Industry Contributions to GDP°
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Moreover, ICT was by far the greatest contributorréal U.S.
GDP growth® Due to data limitations, we discus=al GDP in terms

> BEA, GDP-By-Industry Data 1998-2007, available at
http://www.bea.gov/industry/gdpbyind_data.htm (Fegiare in nominal dollars, i.e.,
not adjusted for inflation or deflation).

® Real GDP accounts for the fact that consumers tasinesses get more “real”
output for the dollar from ICT due to declining ggs and the increasing power of
ICT products and services, such as computers asadband. Real GDP presents
several measurement issues that prevent us frokinpcat the real GDP of a
combined ICT sector. Unlike the nominal GDP daéml GDP figures cannot be
combined across industries, as we did with the namilata to form a combined
“ICT sector.” This is because the “chaining” prssehat BEA uses to convert
nominal to real dollars for each sector and indugields real GDP figures that are
not additive (i.e., the economy-wide total does equal the sum of the sectors and
the sector totals do no equal the sum of the imiths3t Therefore, we are limited to
looking at growth for the sectors and industriesvidnich BEA provides real GDP
data. A note of caution on interpreting the chiavb sectors include ICT industries.
These are the Durables and Professional Serviatsrsewhich include Computer
and Electronics Manufacturing and Computer Systessidh and Related Services,
respectively. Therefore these sectors’ growthsrate overstated compared to rates
that would result if the ICT component industry tred been included.
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of the categories and subcategories provided imgthvernment data,
rather than our composite “ICT “sector. Real GDPthe Information
sector—the category that comprises most of our cmg ICT

sector—grew 8.1% in 2007, greater than any othetoseand four
times the 2% rate of the economy as a whole. &, fall of the

subcategories comprising our ICT sector outgrewothezall economy:
Information and Data Processing Services 25.5%; [itoen and
Electronic Product Manufacturing 19.9%; Computest8gn Design
and Related services 10.1%; Telecom and Broadgp3tit%o; Motion
Picture and Sound Recording Industries 4.9%; andlishing

Industries (including Software) 3.7%. See Figure 5

Figure 5: Industry Contributions to Real EconomicGrowth’

Annual Growth in Real GDP, 2007 (% change in real value added, 2000 base year*)
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B. ICT Investment

We turn next to investméhtbecause ICT investment has a
disproportionate impact on GDP and is the sourcemahy other
economic benefits, such as consumer value and eshermnployment,
and productivity. We address investment from twarspectives.

" SeeGDP-By-Industry Datasupranote 5 at tab 97NAICS_VA, GO, Il, series code
VACHN.

8 “Investment” as used herein refers to private @weent in fixed assets.

Governments also invest in ICT, but ICT investmientot broken out of government
investment spending.
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First, firms across the economy, including firmsl@T and non-ICT
industries, invested $455 billion in ICT equipmestftware, and
structures in 2008. Second, firms from the ICTustdes invest in all
types of assets, mostly but not exclusively ICTipopent, software,
and communications structures. We look at the iBpecase of
broadband service providers, who invested at B@étbillion in 2008,
depending on the source and the methodology ahetitn?

1. Economy-Wide Investment in ICT

ICT investment contributes a disproportionatelgéshare of U.S.
private fixed investment. Private fixed investment across the U.S.
economy in 2008 was $2.041 trillion, about fourt@encent of GDP.
This investment consisted of $488 billion in resiti@ investment,
$555 billion in non-residential structures, and $%llion in non-
residential equipment and softwdPe.Total 2008 investment in ICT
equipment, software, and structures was $455 bijllmonsisting of
$241 billion in software, $90 billion in computeasd peripherals, plus
$103 billion in communications equipment and $21lidsi in
communications structures. See Figure 6. The $4BBrbof ICT
investment represented twenty two percent of alvape fixed
investment and the $434 billion invested in ICT ipment and
software accounted for forty three percent of noesural
investment.

° Different sources for tracking capital expenditu@re discussed in Part 111.B.2,
infra at 73.

19 BEA, National Income and Products Accour{tsIPA) Table 1.1.5. Gross
Domestic Product, available at
http://www.bea.gov/national/nipaweb/SelectTable?8gdected=N (last visited Apr.
10, 2009).
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Figure 6: Nominal Private Fixed Investment in ICT*

Private Fixed Investment in ICT Software, Equipment, and Structures 1990-2008 ($ billions)
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1990 (1991 (1992 (1993|1994 | 1995 | 1996 | 1997 {1998 | 1999 | 2000 (2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
o Software 48 | 54 | 58 | 64 | 68 | 75 | 86 | 108 | 124 | 153 | 176 | 175 | 168 | 171 | 183 | 194 | 203 | 217 | 241
O Computers & Peripherals 39 | 38|44 | 48| 52| 66| 73 | 81| 87| 9 |101| 8 | 77 | 78 | 80 | 89 | 91 | 97 | 90
O Communications 55 | 53 | 55 | 59 | 67 | 75| 83 | 92 | 100|117 | 143|130 | 103 | 94 | 98 | 102 | 113 | 123 | 124

ICT investment has grown substantially in the laslf-decade.
Since bottoming after the technology and telecomoations bubble
of the late 1990s and early 2000s, annual ICT itmvest has grown
by thirty three percent, from $343 billion in 2068 $455 billion in
2008. Fueled by broadband, annual communicatigogoment and
structures investment grew thirty two percent fi$®d billion to $124
billion during the same period. Real annual communications
equipment investment, which accounts for the effeuft declining
prices and the increased power of the equipmens, fady percent
greater in 2008 than 2003 and surpassed the peals lachieved in
2000 during the technology and telecommunicationbble? See
Figure 16.

YBEA, NIPA Table 5.5.5U Private Fixed InvestmentEquipment and Software by
Type and Table 5.4.5BU Private Fixed Investmen$tiructures by Typegvailable
at http://www.bea.gov/national/nipaweb/SelectTable?Ssdected=N.
(Communications structures include telephone, isiew, and radio, distribution and
maintenance buildings and structur8eePaul R. Lally,Survey of Current Business
How BEA Accounts for Investment in Private StrueuBEA (Feb. 2009)available
at http://www.bea.gov/scb/toc/0209cont.htm (last teidi Apr. 10, 2009)see also
related discussion of definitions and methodologythe Census Bureau’s Monthly
Construction Survey at http://www.census.gov/cansti/methodpage.html (last
visited Apr. 10, 2009).

12 BEA, NIPA Table 5.5.6U Real Private Fixed Investtnén Equipment and

Software by Type, available at
http://www.bea.gov/national/nipaweb/SelectTable?8gdected=N. = BEA derives

73



BROGAN—ECONOMIC BENEFITS OFBROADBAND

2. Broadband Provider Investment

Broadband providers invested at least $64 billm2008. Market
research firm the Yankee Group estimates that Iaadl providers
invested $64.2 billion in 2008, up from $62.5 loifli in 2007. See
Figure 7. The U.S. Census Bureau publishes broazggital
expenditure estimates in the $80 billion range.tifarr the Census
Bureau publishes historical data showing that, lde@nomy-wide
investment in ICT, broadband provider investments hgrown
significantly over the last half-decade. Censusnedes indicate
?3nnual carrier investment was thirty percent great@007 than 2003.

Figure 7: Carrier Capital Expenditures and Projections™

U.S. Carrier Capital Expenditures ($ billions)

62.5 64.2 58.4 55.1 59.3 66.4

Cable 13.4
12.2 13.3
12.1

Telecom

Includes
hundreds of
wireline and

wireless carriers, | 491 512 263 46.0 509
including four
wireless carriers
with national
broadband
footprints

2007 2008 2009E 2010E 2011E 2012E

“real” dollar measures by using a method calledcafoing” that states current dollars
in terms of the purchasing power of dollars in aebgear, here 2000.

13U.S. Census Bureau, 2007 Annual Capital Expereliurvey, Table 4a, and 2004
Annual Capital Expenditure  Survey, Table  4b,available at
http://www.census.gov/csd/ace/ (last visited Mafd, 2009). (The difference
between the Census Yankee Group data cited ig/likeé to the broader scope of
industries covered in the Census survey and diifave in methodology. Census
capital expenditure estimates are higher, $62obilih 2003 and $80 billion in 2007.)

14 Graphic created by US Telecom using source datan fiyankee Group.

© Copyright 1997-2009. Yankee Group Research, Mictights reserved. Data are
in nominal dollars. Includes wired and wirelessetelmmunications carriers and
cable providers. Wireless spectrum license paysnam not included.
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Broadband era investment is based on a solid fdiomdaof
facilities-based last mile competitionThe tech and telecom bubble
era of the late 1990s to early 2000s was markedstoyng ICT
investment. Some investment yielded lasting vasueh as the build
out of corporate data networks, carrier fiber neksp national
wireless networks, and the overall growth of theerdnet. But much
was driven by speculative investment. The broadlexa, starting in
roughly 2003, provides an instructive contrastvebtment is being
driven in significant part by sustainable faciktibased competition
for the last mile and continued integration of laioand ICT into the
fabric of the economy. Examples of last mile bimat investment
include deployment of fiber networks, such as Fi@®l U-verse,
upgrades to cable networks with DOCSIS 3.0, andampntation of
wireless broadband technologies such as EV-DO ReVvidA,
GPRS/HDSPA, WIMAX, and LTE. As noted above, we dav
surpassed bubble era investment levels.

C. Intermediate Use of ICT

The U.S. economy depends on ICT inputs to thrivihenglobal
information economy. Inputs are not directly measured in GBP.
Nonetheless, the growing use of ICT inputs indigatieat ICT is
becoming increasingly ingrained in the way U.Smfr conduct
business. Non-ICT sectors spent $617 billion o i@uts in 2007
up from $338 billion in 1998. Yet, despite the wnag power of the
technology, spending on ICT consumed a relativiely share of total
output. See Figure 8. Including ICT sector u€q; Inputs were just

> |CT intermediate inputs, or “inputs” for short,easimilar to investment, but
different in important respects. Inputs are simitainvestments in that they reflect
adoption and use of ICT technologies and servicBst ICT inputs are different
from investment in that they are not reflected DR5—at least not directly. The key
difference between an investment and an inputasrthestment contributes to future
production and has a useful life of more than ar,yedereas an input is used in
production with a year. As shown in Appendix Partidputs are used to produce
other products and services. Therefore inputseitected in GDP only indirectly
through the sale of some other final good or serv@herwise the value of the input
would be double counted. For example, a manufactwids computer inputs into
an automobile, but only the value of the automotsileeflected in GDP. A personal
financial advisor utilizes voice and data netwogkinputs to monitor investments
and communicate with clients, but its monthly netdmg bill is not reflected in
GDP except through its fees, which recover its apenal costs.
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over $1 trillion in 2007° Critical sectors, including Professional
Services, Health Care, Finance, and Governmentcfwimcludes
Public Education) are heavy users of ICT inputse Bigure 9.

Figure 8: ICT Input Growth Over Time *’

ICT Intermediate Inputs and Share of Output
($ billions)
650 - ICT Intermediate Inputs $617 T 10%
600 $584
$549 T 9%
550 4
T+ 8%
500 4
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100 23%
50 4 % of Gross Output T 1%
0 T T T T T T T T T 0%
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

6 BEA, Industry Economic Accounts, 1998-2007 KLEMS$termediate Use
Estimates, available athttp://www.bea.gov/industry/more.htm (last visitaégdr. 10,
2009).

17 See1998-2007 KLEMS Intermediate Use Estimatasranote 16.
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Figure 9: Non-ICT Industry Spending on ICT Inputs in 2007
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Figure 10: Communications Consumption and Share oNational
Income*?

U.S. Personal Communications Expenditures on Communications Services ($ billions)
and % of National Disposable Income
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D. Consumer Value and Choice

ICT has provided consumers exponentially bettenevébr a stable
share of national incomeSince 1990, consumer spending on ICT has
grown from $197 billion to $545 billion, 5.1% of t@nal disposable
income in 1990, peaking at 5.9% in 2000, and fgllin 5.4% last
year®® Spending on communications services, a subséEBf has
tripled over the same period, from $77 billion @48 billion, and at
2.3% of national disposable income, up from 1.8%980 but below
its peak of 2.5% in 200%. See Figure 10. Yet consumer value has
grown exponentially in the intervening years.

For example, in communications, consumers haxgonentially
more and better choices today. Figure 11 shows ttie mix of
spending has shifted over time from traditional ceoiservices to
broadband, entertainment, and mobile services. , Wdile U.S.
communications expenditures as a share of natthspbsable income
have been flat since 1997, we have added over 1lil@mbroadband
and video connections, hundreds of new video prograg choices,
and over 100 million wireless connections.

In 1990, the Internet was unknown to most of thg§,yet by
mid 2008, 55% of U.S. households subscribed to home
broadband? As broadband penetration has grown, new
technologies such as fiber and mobile broadbane keken a
growing share of new subscriptions. See Figure R@ces for
basic wireline broadband services have droppeddifysnce

the beginning of the decade. See Figure 13. B§720
consumers could get 10-20 times the speed theyl amil for

the same price as they paid at the start of thadiec

2 BEA, NIPA Table 2.4.5U Personal Consumption Expemds by Type of

Product, available at
http://www.bea.gov/national/nipaweb/nipa_underlyindex.asp; NIPA Table 2.1
Personal Income and its Disposition, available at

http://www.bea.gov/national/nipaweb/SelectTable?8giected=N#S2.
2d.
22 John B. Horrigan, Home Broadband Adoption 2008\\PlEternet and American

Life Project (July 2008),
http://www.pewinternet.org/~/media//Files/Repor@I8/PIP_Broadband_2008.pdf.
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In 1990, there were approximately 52 million mualtiannel
video subscribers, compared to 99 million in 2608n 1994
there were 106 national cable programming netvidrks
compared to 565 in 2008.

In 1990 there were 5 million wireless subscribeympared to
270 million in 2008° Wireless consumers used an average of
140 minutes per month in 1993 compared to 769 @720
Wireless data accounted for 18% of wireless semggenue in
200728

z See National Cable & Telecommunications Association,

http://www.ncta.com/Statistics.aspx (last visitedrA8, 2009) (2008 data includes
64 million cable and 35 million non-cable subscr#)e 1990 data includes cable
subscribers only (as non-cable subscribers wereligitdg) available at
http://www.ncta.com/Stats/BasicCableSubscribers. dsgst visited Apr. 20, 2009).

4 In the Matter of Annual Assessment of the Stat@oaipetition in the Market for
the Delivery of Video Programmin§CC 95-491 at 72 (Dec. 11, 199&Yailable at
http://www.fcc.gov/mb/csrptpg.html (visited Apr. 18009).

%5 |In the Matter of Annual Assessment of the Stat@oaipetition in the Market for
the Delivery of Video Programmingynnual Report, FCC 07-206 at 9 (Nov. 27,
2007), available at http://hraunfoss.fcc.gov/edocs_public/attachmatClro7-
206A1.pdf.

% Semiannual Wireless Industry Survey, CTIAJETWIRELESSASSOCIATION (Dec.
2008) available at http:/ffiles.ctia.org/pdf/CTIA_Survey_Year-
End_2008_Graphics.pdf (visited Apr. 8, 2009).

?"In the Matter of Annual Report and Analysis of Cetitive Market Conditions
With Respect to Commercial Mobile Servjde€C-DA 09-54, Table 12 at 93 (Jan.
16, 2009).

Bd.
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Figure 11: The Changing Mix of Communications Serice®

Personal Consumption Expenditures (PCE) for Communications Services, 1990-2008
($ billions)
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O Cable TV 17 18 | 20 | 22 | 21 | 24 | 27 | 30 | 33 | 37 | 40 | 44 | 47 | 50 | 56 | 61 | 65 | 73 | 76
O Wireless Telecom 2 3 5 6 9 11 14 16 19 | 24 | 30 | 37 | 42 | 46 | 52 | 58 | 65 | 72 | 77
O Wireline Telecom 58 | 61 | 66 | 68 | 73 | 74 | 79 | 88 | 91 | 94 | 95 | 92 | 87 | 84 | 8L | 75 | 71 | 70 | 69

Figure 12: The Changing Mix of Broadband Technolog}’

U.S. Residential* Broadband Subscribers % of Residential Subscribers Added Per Period
(Millions) (Annual % Change)
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% SeePress Release, FCC, High-Speed Services for Intéweess: Status as of
Dec. 31, 2007, (Jan. 16 2009) available at
http://hraunfoss.fcc.gov/edocs_public/attachmat€@287961A1.pdf (Data is
based on FCC’s most restrictive definition of broad, i.e., residential “advanced
services” that are greater than 200 kbps upstreghtdawnstream.)
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Figure 13: Weighted Average Monthly Price for Top 5ILEC
Wireline Broadband®!

Maximum Advertised Price by Downstream Speed Tier
vear Upktt:) 768 768 kbps -1.5 Upto 3.0 mbps Up to 7.0 mbps Up to 15 mbps Up to 30 mbps
ps mbps
2001 * _@59\ nfa n/a n/a nla
2002 $28 $32 * nia n/a n/a
2003 $28 $30 * nia n/a n/a
2004 $30 $33 $46 * * n/a
2005 $20 $27 $33 $39
2006 $20 $23 $28 $36 *
2007 $18 —(s525) $28 $39 (s51)
E. Employment

ICT sustained at least 10 million jobs across t@nemy. Using
the most current occupational employment data (RO@é are able
see how broadband and ICT contribute to the jolketaroth within
and outside of the broadband/ICT industfies1 2007, ICT industries
sustained more than 5.7 million jobs, including &8lion jobs that
are that were not ICT-centric and 2.4 million IC&ntric jobs. Non-
ICT industries also employed 4.4 million in ICT-ten jobs. See
Figure 14.

ICT jobs are among highest-earning and fastest iggpyobs in
the U.S. the economylhe ICT industry average wage of $29.43 is
50% greater than the national average hourly wagi©.56 and ICT
occupations pay, on average $27.05, about 38% tharethe national
average® Based on Labor Department projections for 2006KC6
occupations are among the fastest growing in tlemauy. In fact,
network and data communications analysts are thgedt growing
occupation in the economy at 53.4% growth overtémeyear period.

3 wireline Broadband Pricing 2001-2007, USEcoMm: THE BROADBAND
ASSOCIATION (June 2008), available at
http://www.ustelecom.org/uploadedFiles/Learn/Braauth Pricing.Document.pdf
(last visited Apr. 10, 2009). Copyright USTelecof03.

%2 Bureau of Labor Statistics (BLS), Occupational BEsgment Statistics 2007,
available athttp://www.bls.gov/oes/oes_dl.htm.

% 1d. Averages are means. Industry and occupationagsvare weighted by number
of employees.
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Altogether, data network analysts, computer prognans and
analysts, and database administrators were prdjgotadd 625,000
jobs over ten year¥.

Figure 14: ICT Employment®

U.S. ICT Occupations within Non-Farm Employment 2007 (millions)

10.1 +
4.4 million occupations outside of the ICT
4.4 industries that utilize, implement, produce,
ICT—c.entric distribute, or enable ICT, e.g.,
Non-ICT Industries occupations « Network and IT administrators / analysts
outside ICT « Computer system design and support
industries « Computer and software programming
« Content and advertising occupations

2.4 million ICT-centric occupations

ICT Industries employed within ICT industries, e.g.,

* Telecom and Broadcast

* Network engineers

+ Computer System Design » Semiconductor manufacturers
« Tech Manufacturing 5.7
- Publishi d Soft i - ) )
HDIShing and Sottware ICT industry 3.3 million non-ICT-centric occupations
* Movies and Music jobs . . b
« Information and Data employed within the ICT industries, e.g.,
Processing

- General managers
« Accountants and lawyers
* Administrative staff

F. Productivity

Productivity is among the most significant econorbenefit of
ICT adoption because productivity is a criticalefetinant of the long-

% BLS, Employment Outlook 2006-1630 MONTHLY LABOR REVIEW, No. 11, at 58,
95 (Nov. 2007)available athttp://www.bls.gov/opub/mlr/2007/11/contents.htm.

% Occupational Employment Statistics 200upra note 32. The occupational
employment data allow us to look at a cross seabboccupations employed by
industry. We looked at data for 295 industry solbigs and 800 occupations,
classifying industries as ICT or non-ICT and clBgsg certain occupations as ICT-
centric or not. ICT-centric occupations are thtsat exist to utilize, implement,
produce, distribute, or otherwise enable ICT. Epl® include network
administrators or computer programmers. Jobs petically dedicated to ICT
functions, but employed by ICT industries, mightlide accountants, lawyers, and
office staff. Data do not capture agricultural eif#mployed (9.7 million in May
2007) workers or the “multiplier effect” of jobseated outside of the ICT sectors to
support ICT firms and employees (e.g., lawyers,pprty managers, general
management consultants, and others). ICT occupatieported at subgroup level
were 2.3 million, adjusted upward to 2.4 million éstimate industry total. See
Appendix Part B for list of ICT-centric occupations
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term economic growth and the living standards afration. Starting
in the mid 1990s, economists began to find evidaheg ICT is a
significant driver of productivity growth. Produgty will remain
critical to future economic growth because, whewskbn down into its
components, GDP growth equals the sum of the groatds of hours
worked and productivity.

To understand how ICT affects productivity, consitleat three
factors drive growth in productivity, defined astput per unit of
labor:

Labor quality: improved education and skills yieddeater
output per unit labor.

Capital deepening: investment in productive chpatssets
increases output per unit of labor; these asseksda both ICT
and non-ICT capital.

Total factor productivity: a catch all to explawhat is not
otherwise explained, essentially it encapsulate®vation in
business organization and production processesa| tattor
productivity includes both ICT and non-ICT firms.

ICT has no effect on productivity through labor ifyeor non-ICT
capital deepening. ICT has a direct effect on petiglity through ICT
capital deepening and through total factor produtgtiwithin ICT
firms. ICT may also have an indirect, or partedfect on productivity
through the total factor productivity of non-ICTrfis.

Economists began to investigate the impact of IChenv
productivity growth jumped from an average of abb®% during the
period from 1973 to 1995 to an average at or al208% from 1995 to
2000. Some economists have recently found thatiteet impact of
ICT from both ICT capital deepening and total facpvoductivity
within ICT firms contributed between half and thiepearters of the
productivity growth during the period® The impact of ICT remained

% SeeDale W. Jorgenson, Mun S. Ho, & Kevin Stir¢hRetrospective Look at the
U.S. Productivity Growth Resurgencdeéederal Reserve Bank of New York, Staff
Report No. 277 (Feb. 2007) (finding an average ahgtowth rate of 2.7% during

1995-2000, of which 1.01% was attributable to ICApital deepening and 0.48%
was attributable to total factor productivity ofT@irms, for a total direct ICT impact

of 1.59% (59% of the total impact)pee als@tephen D. Oliner, Daniel E. Sichel, &
Kevin J. Stiroh, Explaining a Productive DecadeFederal Reserve Board,
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significant from 2000 through the middle of the aée, but was more
muted: between 0.33% and 0.4%.

Recently, economists have begun to look beyondliteet impact of
ICT capital deepening and total factor productivityICT firms to
determine whether ICT has an indirect or partigbaest on the total
factor productivity of non-ICT firms. The theorg that ICT is a
“general purpose technology” that positively affe@roductivity in
non-ICT firms, wusually in combination with complemary
investments in intangible capital such as trainamgl organizational
knowledge needed to utilize the ICT capital. Untles theory, the
total factor productivity benefit lags the investmén ICT, possibly by
many years. In fact the theory posits a negatbrearrent correlation
between ICT investment and total factor produgtivitecause an
organization’s focus is on acquiring and installteghnology rather
than building the organizational knowledge neededige it. Some
preliminary studies have found some evidence iorfaf this general
purpose technology theofythough the issue is the subject of ongoing
inquiry.

Estimating the current dollar impact of ICT-genetat
productivity is an imprecise endeavor. We caladata purely
hypothetical “back of envelope” scenario, basedaotual real GDP
growth for the non-farm business sector of 0.8% amhual

Washington, DC, Finance and Economics Discussiaie$€¢Aug. 2007) (finding
that labor productivity grew at an average annatd of 2.51%, of which ICT capital
deepening was 1.09% and total factor productivaty ICT firms was 0.75%, for a
total direct ICT impact of 1.84% (73% of the tatalpact)).

37 SeeJorgenson et alsupranote 36 at Table 1 (from 2000 to 2005 productivity
grew 3.09% annually, of which 0.63% was attributatiol ICT capital deepening and
0.4% was attributable to total factor productivityICT firms, for a total direct ICT
impact of 1.03% (33% of the total impact)); Olireral.,supranote 36 at Table 1
(from 2000 to 2006, productivity grew at an averagaual rate of 2.86%, of which
0.61% was ICT capital deepening and 0.51% was fatabr productivity for ICT
firms, for a total direct ICT impact of 1.12% (3986the total impact)).

% See, e.g.Susanto Basu & John Fernalthformation and Communications
Technology as a General-Purpose Technology: Evieldram U.S. Industry Data
Federal Reserve Bank of San Francisco, Working Pépec. 2006); Barry P.
Bosworth & Jack E. TripletfThe Early 2% Century U.S. Productivity Expansion is
Still in ServicesInt’l Productivity Monitor, No. 14, (Spring 2007)
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productivity growth of 2.8% from 2007 to 2088We estimated that
out of roughly $300 billion in productivity-driveGDP growth in the
non-farm business sector, ICT could account forual&i00 billion,

possibly as much as $150 billion or more. Agalis estimate must
be taken with a grain of salt. See Figure 15 bedod discussion in
Appendix Part D.

Figure 15: lllustrative Estimate ICT Productivity Contribution to
2008 GDP

Estimated % Contribution of Productivity Growth Drivers

Factors
Driving
Productivity
Growth

« Labor Quality (Skills, Education)

Non-ICT « Non-ICT Capital Investment
50%-67%

* Non-ICT-Driven Efficiencies
Outside of ICT Industries

« ICT-Driven Efficiencies
Outside of ICT Industries

Ballpark Estimate:
ICT contributed up to 50% or
$100 - $150 billion out of
$300 billion in productivity
driven GDP growth in 2008

« ICT Capital Investment
« Efficiencies in ICT Industries

vV
CONTINUED ICT GROWTH IS THE
KEY POLICY OBJECTIVE

New policy approaches, rooted in the interdependant
competitive nature of the ICT ecosystem, have lklfme spur the
progress of convergence. Facilitating the contingeowth of ICT
remains a critical policy objective. The questiaiil be how to
encourage continued investment, adoption, and Hlexinteraction
among industry players and consumers so that tfAe d€system
continues to flourish and innovate. Doing so willquire careful
attention by policymakers to the entire ICT ecosystand the checks
and balances that exist within it.

% Press Release, U.S. Department of Labor, BLS, Rtidty and Costs: Fourth
Quarter and Annual Averages, 2008 Revised (Mar.2809), available at
http://www.bls.gov/news.release/prod2.nr0.htm.
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Broadband supports the entire ICT sector and ressddband
policy decisions have helped spur healthy broadbervestment.
Policies have encouraged competing facilities-bapeaviders to
deploy broadband with private capital by moving dgieater parity
among broadband providers and choosing a monitorargl
enforcement approach to protecting consumers rétlaer prescriptive
mandates. In addition, policymakers have begun reako down
barriers, encouraging entry into nontraditional kets. Where
necessary, policy has turned to public-private nEghips or public
investment, such as the recent broadband mapping stimulus
programs. Figure 16 shows that real growth in dead and
communications equipment investment in the lastf hddcade
coincided with a series of pro-competition and prneestment policy
decisions.

Any proposed change to current policies bearsaayhburden to
demonstrate how that change could improve sectrbonpeance and to
carefully account for the affects on jobs, growtid annovation as that
change ripples through the ICT ecosystem. Thesriskolved in
upsetting the balance that has produced the ICdrdeof economic
success over the last several years should givesepda any
policymaker considering changing course. Rathaljcyp should
maintain a positive climate of ICT industry and somer-driven
investment, innovation and growth.
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Figure 16: Real Investment Growth for Communicatins
Equipment *°

Annual Real Private Fixed Investment in Communications Equipment
(Real dollars, billions, base year 2000)
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CONCLUSIONS

ICT is a rapidly integrating, innovative sector wamg broad
economic and policy perspectives. ICT industryyeta increasingly
rely on each other to generate new value for coessimAt the same
time, ICT industries are competing across trad@&ionndustry
boundaries, bringing competitive discipline to ieovative process.

The sector has become a major engine of econompuband
growth. ICT contributed $902 billion in GDP in 2067among the top
contributing sectors in the U.S. economy and thengmy driver of
real, inflation-adjusted growth.

The U.S. depends on ICT to facilitate participatiorthe global
information economy. U.S. industries invested $4&85on in ICT
investment in 2008, representing 22% of total ibmest. Broadband
providers alone invested over $64 billion in 2008nnual network
infrastructure investment is up over 30% since 2003 addition to

‘0 BEA, NIPA Table 5.5.6U Real Private Fixed Investinén Equipment and
Software by Type, available at

http://www.bea.gov/national/nipaweb/nipa_underly®gjectTable.asp. FCC
decisions are available at www.fcc.gov.
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investment non-ICT sectors used $617 billion in I@puts to their
production in 2007.

ICT investment and usage yields substantial econdrgnefits.
Consumer ICT spending of $545 billion has beentisigifto an
increasing volume of innovative technologies andnemnications
services, for a stable-to-declining share of incom@I provides at
least ten million jobs in ICT industries and acrtdss economy (based
on 2007 data). Economists have estimated thaaat bne-third, and
likely more of ongoing productivity growth is atititable to ICT. The
impact of productivity is to raise incomes, generatonomic growth,
and enhance U.S. global competitiveness.

The pro-competition and pro-investment environmehtrecent
years has, bolstered the U.S. economy and genehatedreds of
billions in investment, innovation, and consumendfés. Any change
to current policies bears a heavy burden to dematesthow that
change could improve sector performance and tdudbreccount for
the affects on jobs, growth and innovation as fttiange ripples
through the ICT ecosystem. Policy should maingapositive climate
of ICT industry and consumer-driven investment, owation, and
growth.
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APPENDIX

A. Measuring Economic Output

For the purposes of the analysis, we used the rmostmon
measure of economic output, Gross Domestic Pro@sioP), as our
foundation. Economists measure GDP as economipububr a
period, such as a year, in three ways:

Value Added The value of gross output, i.e., the sum ofltota
sales receipts across the economy, less the value o
intermediate goods and services used as input®tiugtion.

Income The sum of employee compensation, taxes on
production and imports less subsidies, and grossatipg
surplus, which is a measure of corporate profiigbil

Expenditures The sum of the value of “final” expenditures by
consumers, businesses, and governments.

Figure 17 is a simple depiction of the key termsl aelationships
between these three meastites.

“l See BEA, Concepts and Methods of the U.S. National Incomeé Broduct
Accounts Introductory Chapters
1 - 4 (July 2008)available athttp://www.bea.gov/national/pdf/NIPAhandbookch1-
4.pdf (explaining in detail different methods of asering GDP).
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Figure 17: Measuring GDP

Key Terms: Gross Output, Intermediate Inputs, Value Added, Domestic Income, and GDP
Production of ...Generates ...Which is Spent on Final
Goods and Services ... Income (Y)... Goods and Services (GDP)
Value Gross )
Added (VA) Domestic Income Consumption (C) Gross Domestic
|:> |:> Product ($)
Sales less cost of Wages & Salaries Value of Final
intermediate Taxes on Products Investment (1)* Gooc_ls and
inputs Gross Profits Services
Gross Government Spending (G)
Output (3) j:( ,,,,,, Exportsminus__ | ...
(Total + o Iimports (NX)
Sales) z j\—i{
Y
X *Amermediate\* e
Inputs (I1)* y Ips
; 2t iate Inputs vs. Ir
c Goods ant;sferwces o Intermediate inputs—such as
B purc asz or use : product components, supplies, or
in production e business services—become part of
\ A £ _ - a product or service that is sold
i during the year. Investment
ABC..XYZ Laaea includes fixed assets, with an
Industries e — expected life of more than a year,
GDP=C+1+G+NX that contribute to ongoing
production.

The latter two approaches listed are expressechenfamiliar
macroeconomic equation, which states that GDP sqguabme (Y)
which equals final expenditures, consisting of peat consumption
(C), private investment (I), government spending, @d the net of
exports less imports (NX). We can extend the egunab value added
(VA), expressing the relationship as GDP = Y = G+ | + NX =
VA.

When measuring GDP, economists exclude intermedatds and
services purchased as inputs to production singie ¥alue is already
included in the sale of the final product. Investim®n the other hand,
is considered a final purchase and is includedaasql GDP. This is
because investment consists of fixed assets thet hseful lives of
more than a year and contribute to future produactio

We use U.S. Department of Commerce, Bureau of Hoano
Analysis (BEA) data. Specifically, we use the Aahundustry
Accounts for value added measures of GDP, whictappeopriate for
comparing ICT and other industries. We use thedNat Income and
Product Accounts for expenditure and income measuafe GDP,
which offer a useful context for ICT consumptiondamvestment.
The Annual Industry Accounts are current througld2@nd the
National Income and Product Accounts are currenoiigh 2008.
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To put GDP numbers in context, using the value-ddajgproach,
gross output for 2007 was $25.809 trillion. Afteubtracting
intermediate inputs of $12.001 trillion, value adder GDP, for 2007
was $13.806 trillion. At the time of the writing tifis paper, 2008 data
for the value added approach were not availablewever, using the
expenditures approach, we know U.S. GDP in 2008 $&4.265
trillion, consisting of the following components:

$10.057 trillion in personal consumption expenditu(PCE).
$1.995 trillion in gross private investment, cotisig of $2.041
in fixed private investment, offset by a $46 bifliadecline in
private inventories.

$2.883 trillion in government spending, consumptiplus
investment.

An offset of $671 billion for the net of exportsl(861 trillion)
minus imports ($2.532 trillion).

“2SeeNIPA Table 1.1.5supranote 10.
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B. ICT-Centric Occupation List

The employment analysis is based on U.S. Bureau atfor
Statistics, Occupations Employment Statistics 280#. our analysis,
the following occupations were classified as ICTide.

Advertising and promotions managers
Advertising sales agents

Archivists

Audio-visual equipment technicians
Audio-visual collection specialists
Broadcast news analysts

Broadcast technicians

Camera and photographic equipment
repairers

Camera operators, television, video,

and motion picture

Communications equipment operators,

all other

Communications teachers, postsecondary
Computer and information scientists, research
Computer and information systems managers
Computer hardware engineers

Computer operators

Computer programmers

Computer science teachers, postsecondary
Computer software engineers, applications
Computer software engineers, systems
software

Computer support specialists

Computer systems analysts

Computer specialists, all other

Computer, automated teller, and office
machine repairers

Data entry keyers

Database administrators

Desktop publishers

Electrical and electronic equipment
assemblers

Electronic equipment installers and repairers,
motor vehicles

Electronic home entertainment equipment
installers and repairers

92

Film and video editors

Graphic designers

Job Printers

Librarians

Library assistants, clerical

Library science teachers,
postsecondary

Library technicians

Media and communication equipment
workers, all other

Media and communication workers, all
other

Motion picture projectionists

Network and computer systems
administrators

Network systems and data
communications analysts

Radio and television announcers
Radio mechanics

Radio operators

Retail sales for ICT-associated
products and services (electronics and
communications equipment, content)
Security and fire alarm systems
installers

Semiconductor processors

Sound engineering technicians
Switchboard operators, including
answering service
Telecommunications equipment
installers and repairers, except line
installers

Telecommunications line installers and
repairers

Telemarketers

Telephone operators

Word processors

43 Occupational Employment Statistics (4-digit NAICS)pra note 32.
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C. Productivity Impact Estimate

We conservatively look only at the non-farm busse®ctor,
ignoring farms (a small portion of output) and hags (mostly
imputed rents). Real GDP for the non-farm busirses$or grew 0.8%
from $9.128 trillion in 2007 to $9.199 trillion iR008** Productivity
for the non-farm business sector grew 2.8%, meardagGDP would
have fallen 2% without the productivity growth. It follows that
without productivity, real GDP for the non-farm Imess sector would
have been $8.943 trillion. To get the nominal picitity impact, we
need to convert to nominal dollars and compareaminal GDP for
the period. To convert to nominal dollars, for gake of simplicity,
we assume that the ratio of nominal to real GDiRessame before and
after the productivity adjustment. Nominal nonafiabusiness GDP
was 10.917 billion in 2008, and real non-farm bass1 GDP was
84.3% of that. Dividing $8.943 trillion by 84.3%e get a nominal
non-farm business GDP of $10.614 trillievithout the productivity
impact Subtracting from actual non-farm business GDRX0.917
trillion, we get a productivity impact of roughl8@0 billion. We now
attribute some portion of this productivity impaot ICT. Based on
economic studies that allocated productivity grotahCT in the 2000
to 2005/6 periof we could speculate by extrapolating from the past
that a third of the 2008 productivity impact wasrihautable to ICT
capital deepening and total factor productivity@©T firms. We could
further speculate that about one-third of the impaas from labor
improvement and non-ICT capital deepening, i.et,afiected by ICT,
and the final third was affected attributable ttatdactor productivity
of non-ICT firms. If the ICT impact on total factproductivity of
non-ICT firms were zero, the total impact of ICT wia be about one-
third, or $100 billion dollars. If the ICT impaain total factor
productivity of non-ICT firms were half, then thetal ICT impact
would be about fifty percent, or $150 billion. @orange of $100
billion to $150 billion seems to be a reasonableyeafor our estimate.

*BEA, NIPA Table 1.3.6available at
http://www.bea.gov/national/nipaweb/SelectTable?&glected=N (last visited Apr.
16, 2009)

“5 SeeProductivity and Costs: Fourth Quarter and Annuatrgessupranote 39.

¢ SeeJorgenson et alsupranote36.
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