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Broadband in Rural Areas:

--- Policies and Efforts for Achieving
Full Diffusion of Broadband in Japan ---

Hitoshi MITOMO

Waseda University and Stockholm School of Economics

Nobuyuki TAJIRI

Ministry of Internal Affairs and Communications and Waseda University

2nd Black Sea and Caspian Regulatory Conference, June 22-23, 2007

"
Geographic/demographic condition
of Japan

m State of the country

e 378,000km?2 (60th)
.}b 70% mountain areas + 25% plain

fields + 6,800 islands
128million population(10t)

m More concentration in urban
areas and depopulation
/deindustrialization in other
(rural) areas.

90% of the population live in 10%
of the territory.

30% of the population live in the
Tokyo Metropolitan area

2nd Black Sea and Caspian Conference ©2007 Hitoshi MITOMO & Nobuyuki TAJIRI
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B
Initial stage of broadband in Japan
(late 1990s)

1) Dialup connection (Analog + ISDN)
local call rate (= metered and high rate) + ISP

- Demand for flat-rate and broader bandwidth

Japan lagged behind many other developed countries in
terms of Internet penetration

2) DSL
NTT’s local loops were not open to DSL competitors
NTT pushed for IDSN, reluctant to DSL
(A pathway in NTT’s initiative: ISDN > FTTH)
3) Cable Modem: Not popular in Japan
4) FTTH: Not yet ready for provision to consumers

2nd Black Sea and Caspian Conference ©2007 Hitoshi MITOMO & Nobuyuki TAJIRI

Policies towards the most advanced
information society

B Open Access (2000)
B Policy Visions

“e-dapan Strategy” (2001): Development of BB
network

“e-dapan II” (2003): Promotion of advanced
applications

“‘u-Japan” (2004): Establishment of “ubiquitous
network society”

2nd Black Sea and Caspian Conference ©2007 Hitoshi MITOMO & Nobuyuki TAJIRI




Full version 2

Transition of BB technologies in
Japan

Users

1st Stage

For rapid

Analog
+ISDN /

+ Cable and Wireless as supplementary technologies

2000 2007 Year

2nd Black Sea and Caspian Conference ©2007 Hitoshi MITOMO & Nobuyuki TAJIRI

1st Stage: For rapid BB diffusion
m The number of BB users in 2000

- Japan 0.5 million (September)

- US 4.3 million (June)

- Korea 3.0 million (October)

- Broadband diffusion was the highest priority
issue. (> e-Japan Strategy (2001))

m DSL was instant technology for repid spread.
But, NTT, the dominant local loop provider,
seemed reluctant to DSL.

- Policy task: Promotion of competition in DSL

2nd Black Sea and Caspian Conference ©2007 Hitoshi MITOMO & Nobuyuki TAJIRI
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"
Key enablers of DSL market expansion

BRegulations

mUnbundling regulations: NTT’s local loop and dark fiber
(interoffice link) unbundled at low charges

mCo-location regulations: Install competitors’ facilities in NTT’s
offices

BCompetitors
BmAttractive ADSL services offered by Softbank

(Yahoo! BB)
HLower flat-rate (around ¥2,880 /mcﬁ?.l) ¥5,000-6,000
BFree equipment installation charge

BPackaged service with other applications (Free IP Phone,
etc.)

BMarketing Efforts

2nd Black Sea and Caspian Conference ©2007 Hitoshi MITOMO & Nobuyuki TAJIRI

"
ADSL access network using existing
subscriber facilities

MDF L
splitter

DSLAM | | DSLAM

NTT
Household A

]

Unbundling of

ADSL

\ subscriber line Modem [~ M|
. Co-location in

Telephone office

Another ADSL Provider
Household B

ADSL —8
Modem ™~ g}

2nd Black Sea and Caspian Conference ©2007 Hitoshi MITOMO & Nobuyuki TAJIRI




Provision of optical fiber (FTTH)

m Upward compatible BB technology
DSL --- The initial driver for BB penetration
Optical Fiber --- Overriding technology to be used

= 100M — 1Gbps for detached houses, VDSL(50-100Mbps) for apartments
= PON (passive optical network): Enabling max.32 households to share an
optical fiber
m Two major providers:
NTT

= Lagged behind other providers in ADSL provision: 38.5% in DSL market
(Mar.2007)

= To revive in the BB market
= Plan: Providing 30 million subscribers with optical fiber services by 2010
Electric power corps.

m Utilization of fiber networks used originally for the maintenance of their
facilities
8

2nd Black Sea and Caspian Conference ©2007 Hitoshi MITOMO & Nobuyuki TAJIRI
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Broadband Subscribers in Japan:
1999-2006 (pec 2006)

16000000 14.2 mil.
14,000,000 Optical Fiber (FTTH) w
2000000 7.9 mil. / \
10,000,000 -

Cable Modem \
8000000 3.6 mil. \<‘

6000000

Fixed Wireless
400000 0.012 mil.
2000000

R e A A L U R A el
9

Source: Ministry of Internal Affairs and Communications

2nd Black Sea and Caspian Conference ©2007 Hitoshi MITOMO & Nobuyuki TAJIRI
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Broadband Network Structure

ADSL Connection —

Local Loop NTT East/NTT West

(Fixed phone
lines)

| ADSL Connection — JIsy=RNEYiTVe]t

NTT East/NTT West | |5fihank BB, eAccess, ACCA, etf. &

Individual

User

Internet

— CATV network |,

iTS COM, etc.
NTT East/West I
Optical Fiber

NTT East /NTT West—'f Competitors softbank BB, etc. }—>

”\ FTTH (Electric power companies) .
nd Black Sea and Caspian Conference itoshi obuyuki TAJIR

—

" S
Coverage of Broadband Services in Japan

| 2001 | 2003 | Dec. 2006
(Target for 2005%)
Broadband ) 0 959
as a whole 60% =) 70% (DSL) “:> 0
(30 million households) (35 million (48.59 million
households) households)
ekl g 20% =) 35% =) 83%
Broadband | ( 10.million households)  ( 17.70 million (42.21 million
households)

e.g. FTTH
*e-Japan Strategy

(Jan. 2001)

} households)

Total households:
51.10 million (2006)

11
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Broadband increasingly taken up

m Japan has a place above the OECD average.

- Characterized by higher penetration of optical fiber

network.
o |0ECD Broadband subscribers per 100 inhabitants, by technology, Dec. 2006| -

35

o/ N- . DSL Cable o Fibre/LAN m Other o
—] -
25 - - fl— L
I - I' ~ 15.6 subscribers per 100 inhabitants
20 4 - -EH- T ge- (as-of the end of 2006)
I = OECD average
151 B ] ! [ - P -
1
10 - - L - ,-. ,,,,,,,,,
o |
5 B 1 Loy B B B B 1 §F ekl
I
0 ]
by —‘ > O O O
FEL L L DS F TP F PSR F S E S P
Oe?i\e}\(b \oé © ° s Q(\g&b & de}g{é@@é“co < 30@55"@?\?\3 v\\'eoé*(\ K \,Le,’b\ Qoé ) \2\\\,&@9\\' Qozggg\) o < \&*—
K B & " i & 3 @
Source: OECD \)‘\\\ ¢ = 049 "o\oA

"
BB Applications

m Audio-visual applications
B P2P file sharing, video-chatting (Skype)
B Free VOD service
“Gyao” by Usen Group has collected 9 million users in a year.
B Convergence between telecom and broadcasting

B Digital terrestrial has started and analog will be terminated
in 2011.
B Transmission of terrestrial TV channels over BB
B Aiming at the elimination of the poor reception areas of DTV .
B Not welcomed by cable operators and copyrights holders.

13
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O
2nd Stage: For full diffusion of BB

m A problem emerged : BB diffusion and utilization
has concentrated in urban areas.

m Digital divide between urban and rural areas has
become serious.

1 Construction of BB infrastructure has been left to
private sectors.

1 Based on profit incentives, a higher priority has been
given to the development of BB network in urban
areas.

®  FTTHis provided only in 31.7% of all the municipalities.
B The percentage of areas with full coverage; 6.2%

+ Areas with limited coverage; 25.5%

» Areas without FTTH; 68.2% (Source; MIC, March 2006)

14
2nd Black Sea and Caspian Conference ©2007 Hitoshi MITOMO & Nobuyuki TAJIRI

" JEE——
Broadband coverage in Kanto Region

2nd Black Sea and Caspiz http://www.soumu.go.jp/joho_tsusinlSroadband/map/kanto.html

Full version 2
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Sapporo -
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An evidence of uneven provision of
BB_--Lorenz Cu F'VES (takachi & Mitomo, 2005)

100.0%
Municipalities with s00% |  —=—FTTH
more households
800% ——DsL / j{

—o— Cable Internet

—*— Wireless

Accumulative percentage of areas
o
3
2

20.0%
100% g{é/ /
Municipalities with 00% : ;

fewer households

0.0% 10.0% 20.0% 300% 40.0% 50.0% 60.0% 70.0% 80.0% 900%  100.0%
Accumulative percentage of areas providing the service

FTTH DSL Cable Internet Wireless

0.4906 0.0935 0.3504 0.3777

2nd Black Sea and Caspian Conference ©2007 Hitoshi MITOMO & Nobuyuki TAJIRI
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Difficulties in Developing BB in Rural
Areas

m Unprofitable business for private companies
Depopulation and aging in rural areas

> Fewer subscribers, lower demand and fewer
applications

m Lower scale & density economies

The estimated unit development cost in rural

areas is seven times higher than in urban areas.
(Takachi & Mitomo, 2005)

» Urban areas: ¥84 thousand ($763) /household
» Rural areas: ¥583 thousand ($5,300) /household

18
2nd Black Sea and Caspian Conference ©2007 Hitoshi MITOMO & Nobuyuki TAJIRI

BB as an essential infrastructure for

rural development

m Fallen in a negative spiral

Uneven development of BB may have accelerated the gap between urban
and rural.

Unavailability of BB makes rural areas less attractive.
Lower attractiveness may cause further depopulation.

m BB has been perceived as a driving force for the
development in rural areas

BB is inevitable for promoting immigration to increase population in rural
areas.

= Diminish the sense of remoteness/isolation: Feeling of being connected

m BB as a device for increasing efficiency in rural areas
e-government reduces administration cost and increase its efficiency.
Substitutes for and complements of transportation
An alternative network for DTV

19
2nd Black Sea and Caspian Conference ©2007 Hitoshi MITOMO & Nobuyuki TAJIRI
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Towards Synergetic Effects

solving local problems

L BB applications for ]

[ Need for BB ]—] [{ Deployment of BB j
[ Profitability for
BB business

2nd Black Sea and Caspian Conference ©2007 Hitoshi MITOMO & Nobuyuki TAJIRI
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Next-Generation Broadband Strategy 2010

1. Eliminate “areas without BB accessibility” (household-basis) by 2010.
Eliminate all “municipalities without BB” by 2008.

2. Achieve over 90 % broadband availability (household-basis) to ultra high-speed
BB (e.g. FTTH)

Broadband 2006 2007 2008 2009 2010
Availability
[0vera|| 94 %(47.33 million households) 98% (approximately)
Ultra-high speed}l 8094(40.15 million households) 86% (approximately) 90%
Municipalities 1,843 municipalities)
without BB — 0 Municipalities

Households 3.06 millio

without BB olit of 50 million hoiseholds) (7>

accessibility Households (0 )
Municipalities

having local 8
public L )
networks”

2nd Black Sea Jnd Caspian Conferen04 ©2007 Hitoshi MITOMb & Nobuyuki TAJIRI ‘

Full version 2
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Basic Principles of the Next-

Generation Broadband Strategy 2010

B Broadband services should be provided by
private carriers to meet the demand, with
appropriate policy supports by the
Government on

- fair competition
- investment incentives for companies
- technological neutrality

B Continually stimulating subscription and
utilization and creating new demand

2nd Black Sea and Caspian Conference ©2007 Hitoshi MITOMO & Nobuyuki TAJIRI
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Policy supports for Broadband access

provision in disadvantaged areas
1. Promotion of collaboration among concerned parties

(residents, telcos, prefectural/municipal authorities,
the Government, etc.)

Establishing promotion bodies (such as task forces) at both
national and local levels for negotiation/discussion

Providing guidelines “Roadmaps for BB development”

2. Provision of diverse technologies to meet local needs

3. Opening up of local public optical fiber networks to
private carriers

Wireless and other broadband technologies can be promoted
by the opening up.

2nd Black Sea and Caspian Conference ©2007 Hitoshi MITOMO & Nobuyuki TAJIRI
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" JE
From supply-push to demand-pull

m [nefficiency of supply-push ICT development
Inefficient use of Government subsidy

m  Demand-pull type of ICT development

1. Residents + local government “FTTC”
= Collecting new subscribers -1 ‘.
| |

m  Creating demand
2. Negotiation with telcos

3. Government support if necessary

= Non-economic measures
Guidelines
Deployment roadmaps/manuals

= Economic measures
Low interest/interest-free financing
Preferential tax treatment
Guarantee of debt
Subsidy

2nd Black Sea and Caspian Conference ©2007 Hitoshi MITOMO & Nobuyuki TAJIRI
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= S
Collaboration between local and national
promotion bodies

e

" LPB as a collaboration among
inhabitants, local governments
and telcos

Collaboration and cooperation

(National Promotion Body

| @ Sharing information on broadband deployment
| APPLIC @ Provision of broadband roadmaps
| The Association for e P

! Promotion of Public || @ Provision of manuals

Loga(lzlnformatlo? @ Sharing best practices
and Lommunication | @ promoting open access to local public network

2nd Black Sea and Caspian Conference ©2007 Hitoshi MITOMO & Nobuyuki TAJIRI
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Expected applications

EE E

Inspection Team

lease

respond to ofthe matrket research
e costorner J | immediately

o~ .
Plaase send
your questions

L~ and comments

. e 0, »
L O wey

With regard to
thiz, | think that

— m—
‘ﬂ Please send me a report

YWe photographed the

rmmediately

with WRI and CT scanner. Please
let us know your diagnosis

affected par

Wie are circulating a 8
natice. Pleage forward it
to Mr. and Mrs. Kato after

. you read.

e have some
ugstions about
the tax-filing
procedure

Consuliation t:
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~ Small remote island

Visualization of Full Penetration of Broadband Network ‘

I

&

e, &
vy TR
e, L,

fltes Satellte broadband AR R

e
omiation appliance
network
UWB, PLC et
4 g
o

— earth station

! Community
centre

Regional publi
Connected after merger |Mn|lile WiHAX m|

E?’ly hall -""""‘“\d . —

Optical fiber

o

oF

Full version 2

14



o
Concluding remarks---

Key elements for the success

m Infrastructure + Application (= Infrastructure
m Demand-pull = Supply-push
m Private initiative & Bureaucratic initiative
m User-friendly applications for elderly

Limited capability of using BB
m Social cost-benefit analysis

Gap between social benefit and private benefit

Subsidy as the last resort (3 The first incentive

28
2nd Black Sea and Caspian Conference ©2007 Hitoshi MITOMO & Nobuyuki TAJIRI
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