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Introduction

Discussions about broadband policy in the United States todeiyably begin by citing OECD
estimates. Many analysts interpret the low ranking of the U.S. in broadband penetration relative
to other OECD countries as meaning that U.S. broadband policy has been a failure.

In May 2008 Iprovided a detailed analysi$ crosscountry broadband dagsvallsten 2008)
This papeupdates the previous analygibere new infamation is available, but does not
reproduce the entineport

Some highlights of the update:

e Household broadband adoption continues to increase quickly in all OECD countries.
U.S. household broadband penetration increased from 47 percent in Mardio BG07
percent in April 2009, meaning the U.S. raskmewhere betweer'@&nd 18" in
householdroadband penetration among OECD countries. If current trends continue, the
U.S. and nearly all wealthy OECD countries will reach a saturation point withirekie
few years.

e Speeds continue to increase around the world. Four OECD codnitasa, Japan,
Sweden, and the Netherlaratsl8, 15, 12, and 9.4 midpshadaverage downloasipeeds
well above others the first quarter of 2009Another 12 countries haerage
download speeds between 6 and 8 mbduding the U.S. with an average of 6.4 mbps

e Consumers in the U.S. download far more movies and rpesicapitavia the Internet
than do consumers in the U.K, France, Germany, Italy, Canada, or Japamy(the o
countries considered a recent Ofcom stugly

e The U.S. appears to have among the least expensiveridwroadband plans among
OECD countries, but among the more expensive-aighplans.

e The U.S. remains at or near the top of many other ICT inde@aiciudingthe latest
estimates of IT investment.

Broadband Penetration

The OECD estimated about &tllion wireline broadband connections in the U.SDecember
2008' When normalized by population, the U.S. ranks behind 14 other countries in penetratio
per capita by the OECDO6s count .

Per capita estimates, however, are not meaningful. Any estimates based on numbers of wired
connections per capita will be misleading because household sizes differ across countries.
Because the U.S. has relatively lahgriseholds it will rank low in per capita broadband

rankings. Similarly, Korea and Japan, which also have relatively large households on average,
wi || not fare well i n per capita rankings.
fallen from firstas late as 200 sixth today

! The OECD defines broadband as a connection that supports at least 256 kbps in at least one direction.



Because average household sizes differ across countries, when every household in every country
is connected to broadband the U.S. will rank aBong OECD countries and much lower when
compared to all countries in the worl@onsider, for exampl&ountry rankings of the number

of landline telephone subscribers per capita. In 2006 (before consstaréed cutting their

landlines in significanbumbers), the U.S. ranked"if the worldby this metric, despite 95

percent of all U.S. households having a teleptone.

Policymakers interested in measuring the effectiveness of policies intended to improve
broadband in this country should take ntecause the U.S. per capita ravik ultimately
decrease over time, any policy will appear to fail if success is measured by per capita rank.
Subscribers per household will allow a more accurate comparison, as discussed below.

Household Broadband Penettion: U.S. Ranks Between 8 and 1d"

The right way to compare wired broadband connections across countries is to measure
connections per household, not per capita. Itis not possible to derive the per household measure
simply by dividing the number aonnections the OECD counts by the number of households
because these counts combine business and residential lines in inconsistent ways across
countries.

Well-constructed tusehold surveys, however, can provide an accuraasure of residential
broadband connections per household. Data on household broadband penetration in the U.S.
come from the Pew Internet and American Life Project, which reported that household
penetration had increased to 63 percent by April ZBl@@rigan 2009) The European

Commission also conducts household surveys of broadband adoption, surveying approximately
26,000 households annually. Accordioghis survey, in December @D(the most recent data
available)36 percent of EU households had broadband connectibimis. average across EU
countries is somewhat misleading in comparison with the U.S. since the EU includes a number
of relatively poor countries

Finding comparalel data on household penetration is difficult, especially due to the frequency
with which many publications err by combining business r@sidential connections or counting
wireless connections in some places and not in otiNgsertheless, it is posséto aggregate
several sources to fill in those missing countriegure 1presents estimates of household
penetation for most OECD countri€sThe figure shows the U.S. to be somewhere betwBen 8
and 10" place, depending on growth rates in each trgun

2 Ranking data derived from ITU statistics available hitg://www.itu.int/ITU-
D/ICTEYE/Indicators/Indicators.aspx#ercentage of households with a telephone available from{ZIZc)
table 16.1.

®The OECD has started to report household penetration
commended in its effort to expand its data cditecefforts. Unfortunately, these particular household data show

the importance of ensuring that the data are comparable across countries. The OECD presents numbers from a
report on Eur opE&drapamidorniissin®008biTloequnmdars reported from this survey, which

are available in Eurostat, generally show higher household penetration than do€xotimenEnications survey.

The reason for the difference is that the Eurostat survey includes wiasles option for household broadband

while the ECommunications survey does not.

a


http://www.itu.int/ITU-D/ICTEYE/Indicators/Indicators.aspx
http://www.itu.int/ITU-D/ICTEYE/Indicators/Indicators.aspx

Moreover, broadband penetration is growing so quickly that by April 2009 the U.S. had the same
penetration level that two of the leadeZsinadaand Norway, had in December 200A. other
words, to the extent that the U.S. is behind the leader®@auband penetration, it is behind only

by months.

It is also important to remember that broadband penetratioewefituallyreach a saturation
point that will be difficult to exceed. Korea, for example, has probably reached that point at
about 80 pearent of households connected. At current trends thewill®e in a similar
positionsometime in 2011.

Figure 1
Household Broadband Penetration, OECD Countries
December 2007 Except Where Noted Otherwise
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Specifically, the Eurostat survey asks households how they connect to the Internet, and for broadband gives
them the choice of DSL or fdcttlcero. 0 UMJOtShdrs ian c3lGu d ebog ofa@adl
technology(European Commission 2007RAs a result, the numbers reported in Eurostat are likely to include
wireless as a broadband option while most oslueveys do not, increasing measured household adoption.

Unfortunately, Eurostat does not reveal which countries include wireless and which do not. To the extent that
households in any country have multiple broadbamnabled wireless handsets these edésimay overstate

household penetration.

* EU data from European Commissi#008a) U.S. data from Pew Internet and American Life Projecrrigan
2007;Horrigan 2008;Horrigan 20Q9Pata on Iceland frorttp://www.statice.is/lisalib/getfile.aspx?ltemID=6407



http://www.statice.is/lisalib/getfile.aspx?ItemID=6407

Broadband Speeds

This section reviews the evidence on what speeds consumers around the world actually receive.

Actual Speeds Around the World: Evidence fromAkamai and Speedtest.net

Several odine utilities help consumers test the speed of their connections. One, speedtest.net,
collects data on speeds around the world. Measured speed will depend not just on the
Ssubscriberdos speed tier, but also on the stat
running the test. To mitigate this problem speedtest.net has servers in nearly every country, and
multiple servers in many countrigs.

Figure 2
Download Speeds as Measured by Speedtest.n
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Source:speedtest.net.
Note: Averagesra based on tests from nearly ®élion unique IP addresses.

No month specified; Extrapolated from 89% (DSL) and 2% (other broadband) of 84% of households with internet
access. Data on Norway framtp://www.ssb.no/english/subjects/10/03/inefagkiv/. Data on Canada from
http://www.crtc.gc.ca/eng/publications/reports/PolicyMonitoring/2008/cmr2008.htm#nP2éa on Japan from
http://www.apira.org/download/conference2007_slides/6%20APIRA%20pre2%20E%20JAP ADgpa on

Australia fromhttp://www.abs.gov.au/Ausstats/abs@.nsf/Latestproducts/8146.0Media%20Release12007
08?0opendocument&tabname=Summary&prodno=8146.0&issue=28&iAum=&view=. Data on Mexico from
http://www.slideshare.net/Engelnatorfearketermexico-online-2009-presentation.

°To calculate the country averages, speedtest.net cal cu
unique IP address that has teste8@eedtest.net. These numbers are then averaged together for each geographic
l evel (both overall and per | SP).0 http://speedtest. ne:


http://www.ssb.no/english/subjects/10/03/inet_en/arkiv/
http://www.crtc.gc.ca/eng/publications/reports/PolicyMonitoring/2008/cmr2008.htm#n226b
http://www.apira.org/download/conference2007_slides/6%20APIRA%20pre2%20E%20JAPAN.pdf
http://www.abs.gov.au/Ausstats/abs@.nsf/Latestproducts/8146.0Media%20Release12007-08?opendocument&tabname=Summary&prodno=8146.0&issue=2007-08&num=&view
http://www.abs.gov.au/Ausstats/abs@.nsf/Latestproducts/8146.0Media%20Release12007-08?opendocument&tabname=Summary&prodno=8146.0&issue=2007-08&num=&view

Figure 2shows measured speeds from speedtestliet.figure shows steadily increasing

speeds by all countries and four clear leaders: Korea, Japan, Sweden, and the Netherlands. The
United States falls towards the low end of a group of countries in which consumers receive
between 6 and 8mbps, on averag

Akamai collects similar data based on information its servers gather as computers around the

world query them for informationFigure 3s hows Akamai 6s data by conti
shows Asia with the fastest speeds, followed by North America, Epfagstralia, and finally

South America and Africa.

Figure 3
Regional Speeds Over Time as Observed by Akamai
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Sourcehttp://www.akamai.com/stateoftheinternéts of June 2, 2009).

Akamai alsadisaggregates this informatidy country(Figure 4. It finds a similar relative

position of countries, though seems to measureoalhtriesas slower than does speediest.

One possible reason for this discrepancy is that speedtest.net testauspepdsrvers close to

the testersd |l ocations, whereas Akamai 6s serv


http://www.akamai.com/stateoftheinternet/

Figure 4

Download Speeds for OECD Countries
Q4 2008
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A Note on Speedmatters.org

The Communications Workers of America runs a website, speedmatters.org, and pub
report showing broadband speeds across the co{@drymunications Workers of Americg
2008) CWA estimated the median downtbspeed in the U.S. to be 2.3 mbps, far lower
than either speedtest.net or Ak amad the

same company that owns and operates speedtest.net. It is unclear why speedmatters
estimates such a lower download gptean does speedtest.net when, presumably, the t
usethe same servers and the same technology. Speedtest.net shows results from ne
million tests in the U.S., while speedmatters.org shows results from about 230,000 pe
between May 2007 and & 2008. It is possible that speedmatters may be inadvertentl
targeting people who are more likely to have slower connections, either through its

advertising or if CWAOGs membership ten




High-Bandwidth Uses

Improving broadband speeds is not an end in itself. Faster speeds are valuable when they make

it possible to engage in a widedriety of online activities. Many believe that speeds in the U.S.

are not sufficient for Americarts fully use Internet applications, such as vifleBuch claims

do not comport with reality. Firdbandwidth is only one factor determining the quality of an

Internet connectionReal time video may require wetlanaged networks but not very high
bandwidth.Ci scob6s Tel epresence s y-tmedighdefifitomlifee x amp | e
sized te7leconferencirt(gatrequires only symmetri2-5 mbpsper screenbut very lowjitter and

latency:

Second, according to Ofcom, Americare the biggest consumersosfline music and video

(Ofcom 2008) Figure 5shows that consumers in the United States download from the Internet a
far larger share of their maspurchases than do consumers in the UK, France, Germany, Italy,
Canada, Japan, Spain, the Netherlands, or Sweden.

® See, for example, Walt Mossberg discussing this issue at the Finnish Embassy in Washington, DC in April 2008
(http://mossblog.allthingsd.com/20080403/$fcould stopverizonfrom-calling-dskbroadband/

"The biggest obstacle we have in the United Statksaat...is: we really suck at broadbaMie have terrible,

terrible broadband, and remember I'm taking about a consumer point of ieatypical consumer either has been
lured into broadband by a DSL service that in Finland would not count as broadtgéh#&bps is not broadband by
world standards; and our government has no broadband pdliwytypical household is getting a cable modem
service that might advertise itself as 6 or 8 Mbps which is the object of pity and pathos in Japan and Kdfrea...and
they promise you 8 Mbps they're probably delivering 3.

"We are not going to be able to do this video revolution through IP, through the Intedioett care what the

receiving vehicle is, whetheidita laptop or giant LCD T& unless we get broadbaidthis country.It'd be like

saying 'We have this thing called cable TV, but it only has enough bandwidth for one analogue channel."

"So, from the point of view of the consumer: | think they love video; | think the internet is a video medium for them;
but | do think there are a number of obstacles before it can really reach its full potential.” [Transcript derived from
video.]

" http://lwww.cisco.com/en/US/netsol/ns669/networking_solutions_solution_segment_home.html



http://mossblog.allthingsd.com/20080403/ftc-should-stop-verizon-from-calling-dsl-broadband/

Figure 5
Figure 3.6 Digital music share of total recorded music sales: 2006 and 2007

W 2006 2007
259 24%

A
(]
X

17% 16%

X

11% 11%
Il 80 ?{y
6% 6% ﬁ% 6% 6%

i l - l l T

Total physical & UK FRA GER ITA USA CAN JPN ESP NED SWE
sica
digital 5pa|es 2007 £1021m £543m £782m £182m £3028m £248m £1788m £153m £140m £75m

—
o o
X

o
X

Digital sales as % all sales

o
X

% change in value of ~ ~ _ R _ _ _
total sales since 2006 13% -17% 4% 17% 9% 14% 0% 20% 2% 9%

Source: International Federation of the Phonographic Industry

Source: Ofconf2008) figure 3.6, page 100.

Similarly, Figure 6shows that U.S. consumers download many multiples more movies from the
Internet than do consumers in the UK, France, Germany, Italy, Canada, or Japan.

Figure 6
Figure 3.7 Sales of online films per 100 population, 2007 (VoD/DTO)
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Perhaps not sprisingly, given this dominance in online video, online TV and video revenues
per capita are much higher in the U.S. than elsewlregeare7).



Figure 7
Figure 3.13 Online TV and video revenue per head, 2007
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challenge to traditional TV”

Source: OfcortR008) figure 3.13, page 107

Several possibilitiesould explain this U.S. lead. First, as discussed above, bandwidth is not the
only criterion in determining the quality of an Internet connectWith caching and

compression technologies widely availalenericanbandwidth is sufficient for most oneay

video applications. Second, popular U.S. video distribution sites like Hulu and iTunes make it
difficult for consumers outside of the United States to view or purchase American Yideos.

Nevertheless, if the speed situation in the U.S. were as dirgies daim then the U.S. would
be unlikely to lead the world so strongly in the use of online ntedia.

Prices

Prices are inherently difficult to compare due to the differing characteristics of the broadband
products consumers buy and the tendency tohagee services in bundleBundles, in

particular, make comparisons difficult since the prices most publications document are
standalone prices, which may not reflect the prices that consumers actually pay. With that caveat
in mind, this section explordke available evidence on priceBhe OECD shows prices in

several different ways on its Broadband Portal, and Ofcom also present useful information in its
International Comparisons repg@fcom 2008)

8 Hulu streams shows only inside theitéd Stateshttp://www.hulu.com/support/geofilteiTunes makes cross
border sales difficulthttp://discussions.apple.com/thread.jspa?messagelD=9372678&#9372678

° Note, of course, that Ofcom did not include all OECD countries in these figures, so it is not possible to say how the
U.S. ranks relative to, say, Korea. In addition, if movies aventbaded to households then the proper

normalization is households rather than population. The per capita normalization biases the U.S. downward relative
to other countries, so the U.S shaneven bigger lead, though the difference is already so draiathie

normalization will not matter very much.



http://www.hulu.com/support/geofilter
http://discussions.apple.com/thread.jspa?messageID=9372678&#9372678

One approach is to normalim@onthly prices by a measure of sp€edjure §. That is a useful
comparison for consumers who value speed heavily. Itis less t@mefonsumers who place a
lower value on speed and are more interested in the total price they must pay for a conftection
also has the disadvantage of making prices appear to go to zero as speeds increase.

Figure 8

Average broadband monthly price per advertised Mbit/s
USD, PPP October 2008
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Another approach is to compare the average of available ffaqsre 9s hows t he OECDO s
average of surveyed prices across countridge United States appears to be relatively similar

under either approadhneither the most expensive nor the least expensive. Generally the

countries with the most expensive normalized prices also have the highesirnalized

average prices, thoughette are some exceptions. Sweden, for example, appears to have

relatively expensive prices when normalized by speed, but the least expensive plans when simply
averaging prices across plans.

10 http://Iwww.oecd.org/dataoecd/22/45/39575011.xls

1C



Figure 9

Average Broadband Subscription Price
OECD Countries Oct 2008
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One reason for such apparanbmalies is that the range of prices and plans within a country can
be large.Figure10shows the range between the most expensive and least expensive plans
within a country. The figure shows that consumers in the U.S. are able to purchase fairly
inexpansive plans relative to other OECD countries. It also shows that the U.S. exhibits a large
range of prices, and prices for topr plans are among the most expensive among OECD
countries.
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Figure 10

Highest and Lowest Observed Monthly Broadband Prices
OECD Countries, September 2008
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Contrary to indices that nornizé for speed, however, straight comparisons of prices assume
that plans are identical, which they are ndbt only do lowend plans differ from higiend

plans, but a lovend plan in one country can differ substantially from aéma plan in another
country.

To handle the issue of differing plaf3fcom (2008)compares therges of similaplansin the
U.S., UK, ltaly, Germany, and Francé&igure 11shows how comparable plans are priced in
these countries. The figure shows tiiet U.S. has relativelypexpensive lowend plans, but that
the price increases more sharfidy higher tierghan in the other countries except for Spain.

12



Figure 11

Source: Derived from Ofco(@008) section 2.0f c o m n ot @westtpricestare available in France, where it
is also notable that the mdsdsic packages from all three of the leading operators meet the requirements of the
highest specification basket (8Mbit/s and 5GB per manth p . 6 6 ) .

It is alsoworth knowing how much consumers ultimately pay for their connections, as that

reflects an irgrsection of supply and demaniigure 12showsone measufe revenues per

broadband liné for several countriem 2006 and 2007as compiled by Ofcorf2008) Some

results are consistent with information presented above. Revenues per connection are lowest in
Japan. Other results are more surprising. In particular, revenues per connection across these 12
countries are remarkably similar given the wide vamatiopricingdiscussed earlier, ranging

from £14 per month in Japan to £22 per month in Spain. Nevertheless, at about £21 per month,
revenues per connection are higher in the U.S. than in all other sampled countries except for
Canada and Spain.
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