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Agenda: Results from Three Studies

= Global Information Technology Report (2008)
= Global Information Technology Report (2009)
= Broadband Quality Score (2008)
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Mapping ICT Ecosystem and Infrastructure
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Mapping ICT Ecosystem and Infrastructure

Implications for Broadband
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ICT Development Map: U.S.
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ICT Map: U.S. + Best Practice Countries
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ICT Map: U.S. + Best Practice Countries
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ICT Map: U.S. + Other G8 Countries
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ICT Map: U.S. + Other G20 Countries
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2009 Global Information Technology Report
INSEAD and World Economic Forum

INSEAD

CATER 14
From Mobility to Ubiquity:
Ensuring the Power and
Promise of Internet
Connedctivity... for Anyone,

Anywhere, Anytime

The Global Information
Technology Report 2008—2009

Moability in a Networked World

ROBERT PEPPER, Cisco Systems, Inc.

ENRIQUE J. RUEDA-SABATER, Cisco Systems, Inc.
BRIAN C. BOEGGEMAN, Cisco Systems, Inc.

JOHN GARRITY, Cisco Systems, Inc.

http://www.insead.edu/v1/gitr/wef/main/nome.cfm



Internet Stages Worldwide

Intensive Over half of households and
virtually all business have
broadband connections; most
people use Internet

>
*

i Close to half of the people are already using
& Extensive the Internet but only about one-third of
-~ households, on average, have their own
- connections
-~
s Familiarization Less than one-quarter of households have their
own Internet connections but Internet use is
growing and already has been experienced by
about one-third of people; virtually all urban
-~ businesses are connected

Early Days Internet users still represent less than one-sixth of the
population although usage is growing fast

Proto-Internet Low internet use (less than one in twenty people had experienced it by 2007);
low levels of urbanization (the bulk of the population is still rural) preventing
Internet usage from growing rapidly.




Internet Stages Worldwide

Intensive _»InClUdeS

23 countries) USA

Extensive
(18 countries)

Familiarization
(39 countries)

Early Days
2 countries)

Proto-Internet
(45 countries)
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Broadband Quality Score

A global study of broadband quality
September 2008

Sponsored by '.'CI.'S'.'CIQ'




Dimensions of Broadband

= Bandwidth—"speed”
= Latency

= Jitter

= Symmetry

= Bursting

= Other...



Matching Broadband to Applications
Not All Bits Are Created Equal

High |

Sensitive
to Latency

Low

Voice Telepresence
Gaming Gaming
(LD) (HD)
Streaming Streaming
Audio Video HD-IPTV
l Download >
Video
Email
Low Bandwidth High



Changing Quality Requirements

TWO WAVES OF BROADBAND SERVICES

_ _ Visual networking
= Social networking e HD video streaming
LD video streaming Consumer telepresence
Basic video chatting ,_ Large file sharing

Small file sharing HD IPTV
SD IPTV

Requirements
. — * Download 11.25Mbps

| facebook * Upload 5Mbps
' E » Latency 60ms
\([ITube

Requirements

Broadband Quality

= Download 3.75 Mbps
» Upload 1 Mbps
= | atency 95ms

2000 2005 2010 2015

Source: California Broadband Task Force, Jan 2008; Expert interviews; Oxford Team analysis, Aug 2008




Main Broadband Quality Factors

KEY FACTORS IN DETERMINING BROADBAND EXPERIENCE

Factor

Description

Example

Download Net bit rate of downstream data | Critical for streaming high quality
Throughput | that transverse the network and | video, sharing large files such as

the broadband connection pictures or video
Upload Net bit rate of upstream data Increasingly relevant for two-way high-
Throughput | that transverse the network and | quality video communications,

the broadband connection uploading/sharing pictures and videos
Latency Time taken for a packet of data | Very important for real-time

to reach from source to applications such as VolP

destination communications and gaming
Other Network oversubscription, Critical for video broadcast distribution

packet loss, jitter, service
continuity. Typically embedded
in throughput factors

Source: Expert interviews; Oxford Team analysis, Aug 2008

and overall end-to-end experience




Broadband Quality Score (BQS)

BQS CALCULATION

= BQS s calculated based on normalized values of:
Download and Upload throughput, and Latency

= About 8million records sourced from actual tests from
Speedtest.net (Ookla) during May 2008

= Weights assigned to each factor for today’s and
tomorrow’s (3to 5 years) applications.

BQS (today) = 55% Download + 23% Upload + 22%Latency

BQS threshold: 32
= Download 3.75 Mbps
» Upload 1 Mbps

BQS threshold: 75

= Download 11.25Mbps
» Upload 5Mbps

= Latency 60ms

Source: University of Oviedo; Delphi interviews; Oxford University Team Analysis, Aug 2008



Country Broadband Quality Scores

BROADBAND QUALITY SCORE BY COUNTRY

Today’s applications
BQS threshold: 32

Tomorrow’s applications

BQS threshold: 75
Source: Speed Test database, Expert Interviews, BQS Team Analysis, Aug 2008
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Broadband Adoption (OECD)

OECD Broadband subscribers per 100 inhabitants, by technology, December 2008
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Advertised Average Download Speed (OECD)

Average advertised broadband download speed, by country, kbit/s, September 2008
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Country Broadband Quality Scores

BROADBAND QUALITY SCORE BY COUNTRY

Source: Speed Test database, Expert Interviews, BQS Team Analysis, Aug 2008



Broadband Penetration and Quality

BROADBAND LEADERSHIP MATRIX
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Penetration (% Households)
Source: Cisco IBSG, Aug 2008



Broadband Penetration and Quality

BROADBAND LEADERSHIP MATRIX (TOP-20)
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Source: Speed Test database; Point Topic, BQS Team Analysis, Cisco IBSG, Aug 2008
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| essons Learned

= |CT Ecosystem is more than broadband

= Multi-staged path to ubiquity (and benefits)
Availability/reach
Adoption
Utilization

= Broadband is multi-dimensional and non-
static—quality matters
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