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TOIMEKSIANTO

Kan Sei Consulting Ltd:n SITRAIlle tekeman Japanin seurannan paafokusalueina
ovat Japanin nopeasti muuttuva yhteiskunnan tila, ICT-alan kehittyminen seka
teknologiaa soveltavien kayttdkulttuurisesti trendien identifiointi, kuluttamisen
ymparistot sekd mm. innovaatioiden kehittyminen.

Japani-seurannalla tuotetaan japanilaiseen tietopohjaan ja suomalaiseen tulkintaan
perustuvia havaintoja. Seurannan tarkoitus on toimia Japanin yhteiskunnan
muutoksen luotaajana ja tulkkina.

Taman raportin tarkoitus on tuottaa tietoa liittyen:

1. Japanin ubiikkistrategiaan,

2. selventaa ubiikkiin liittyvia kasitteita

3. kertoa ubiikkiyhteiskunnan kehittymiseen liittyvia caseja
4. kuvata Japanin ubiikkikehityksen todellista tilannetta
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Raportissa kaytetyt lahteet:

Tokyo Ubiquitous Network Conference, “Toward the realization of a Ubiquitous Network
Society”, Kozo Takahara, May 2005

IT Policy Package - 2005, Towards the Realization of the World’s Most Advanced IT Nation,
IT Strategic Headquarters, Feb. 2005

Why are mobile phones so hot in Japan? Eurotechnology Japan KK, Feb. 2006
ITMedia, RFID in Japan, September 2005

http://fasol.blog, 2006

Science and Technology Indicators: Information Analysis Division, NISTEP April 2005
Wireless in Japan, Kanichiro Aritomi, MIC, September 2005

How on-line Delivery and Digital Products affect creators, supply and industry structure of
digital content, Kanichiro Aritomi, MIC, January 2006

Japanese R&D Strategic Program for the New Generation ICT Network, Yoshiaki Takeuchi,
January 2006

Toward Ultra-high Speed Broadband, Suga Yoshihide, Jan. 2006
Suomen Japanin suurldhetystd, Finpro Japan, Tekes Japan

Comprehensive Analysis of Science and Technology Benchmarking and Foresight, NISTEP
REPORT No. 99, 2005

ICT R&D Programs for the Ubiquitous Network Society, UNS Strategic Programs, The
Telecommunications Council, Ministry of Internal Affairs and Communications, July 2005
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UBIQUE (at)

Ubiquitous
Englanninkielen sana, joka pohjautuu latinan ubique-sanaan.
Tarkoittaa kaikkialla lasnéolevaa, kaikkialle ulottuvaa.

Ubikviteetti
Teologinen kasite. 900-luvulta peraisin oleva oppi, jonka mukaan Kristus on
ruumiillisesti lasna kaikialla ja koko ajan.

"Ubiquitous computing”
- Mark Weiser -The Scientific American (1991)

Ubiquitous computing
UbiComp, ubigcomp, ambient computing, calm technology, invisible computer,
pervasive computing.

Sulautettu tietotekniikka
lasna-aly, alykoti ja hajautetut alykkaat ymparistot

"Uusi arjen tietoyhteiskunta”

Lilkkenneministerion strateginen avaus. Huovinen/Pursiainen (25.10.2005)
Ubiikkiyhteiskunta, u-yhteiskunta.
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Japanin ubiikkikehityksen taustaa

Japanin viestintaministerio (MIC) laati joulukuussa 2004 pohjapaperin Japanin seuraavaksi kansalliseksi
ICT- strategiaksi vuoteen 2010. Sen paamaarana on tietoyhteiskunta, jossa eldamanlaatua ja talouden
suorituskykya vahvistetaan teknologisesti kaikkialla lasnaolevalla, uuden verkkosukupolven ubiikki-
infrastruktuurilla.

Ubiikkiavauksen taustalla ovat seka teknologiakehitys etta tietoliikenneverkkojen jalostaminen; samalla
u-Japani -konseptin kehitysta tukevat useat sosiaaliset ja taloudelliset haasteet (demografinen kriisi,

heikkeneva huoltosuhde, elamisen laatuun liittyvat kysymykset, globalisaatio), joita Japani yhteiskuntana
l&hitulevaisuudessa kohtaa.

MIC:in ubiikkistrategia on osa Japanin uutta globalisaatiostrategiaa, jolla vahvistetaan Japanin
kansainvaliseen yhteistydhdn pyrkimyksella hyddyntaa lahialueiden ICT-kehitysta - erityisesti Aasiassa.

u-Japan -strategia ei ole vielakaan - vuonna 2006 - Japanin hallituksen virallisesti hyvaksyma uusi
tietoyhteiskuntastrategia. Painvastoin: Koizumin hallitus julkaisi tammikuussa 2006 paperin, jossa
puhutaan "Uudesta IT innovaatiostrategiasta” (/7 shin kai-kaku sen-ryaku).

Japanin viestintaministerio (Soumu-sho - MIC) ajaa edelleen tiiviisti omaa ubiikkistrategiaansa.

Taustalla on ilmeisesti vahva poliittinen taistelu paaministerin viraston ja viestintaministerion valilla.
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Taustalla paradigman muutos

Number of 1
Companies

Technology phase

Diffusion phase

Dominant
Designs

The “Servicization
of the economy.

v

1980
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1990 2000 2010 Time
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Third Industrial

Revolution:

New innovations
Logistics
Environments

Back Office support
Design all over
New businesses
New practices
Public Services
Support

Ubiqutious

Lahde: Martikainen 2003
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Japanin BKT:n muodostumisen muutostrendit

(1955-2002)
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Japanin ICT-teollisuuden status 2006

Proportion of market value of ICT industry
to overall industries (2003)

ICT Industry
126 trillion yen
13%: No.1

BICT

@ Constietion
gY¥ihol==ale

@ Transport machings
o Elecironic machines|
aOReElall
OTransporl
Blrcn and skeel
Adlers

995 trillion yen

Proportion of employees of ICT industry to ICT Industry

T LU LG LR LE, 3.6 million workers

B Construction

micT 7%: N0.3
A'Whaksaala

O Transport
HOEkciric machines
B Transport machines

Blron and steal
H Othars
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Japanin tietoliikennekehityksen nykytila
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Mediasisaltoja jakelevien kanavien evoluutio

From Telephony to “IBMW”

Telephony Broadband
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|ICT-markkinan evoluutio
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Kaksi samanaikaista konvergenssikehitysta

Telecommunication-Broadcasting Convergence
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Mediasisaltoja jakelevien kanavien evoluutio
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Kehitysajattelu u-Japanin taustalla

Fun / creative

Further improving the
current level
{the pull factor)

Convenient /

Q
o
| =
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'
o
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=5
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(the push factar)

Secure / safe
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comfortable

Exertion of oneself to the fullest
in cultural / artistic/athletic
activities

Diversification of content, free Diversification of
ACCESRS communication methods

Wide range of Social participation by a wide rangs Energizing of human resources Prometion of the creation and
regional community of people (diversifying employmen / work patterns, development of an industry
activities {helping the elderly find fulfillment, etc.)

support women's employment, etc.)

Maintain / strengthen
Diversffication of T _ international
education Sophistication of services based on

individual attribution and personal competitiveness
Promote personal dynamism preferences

Improvement in efficiency
and sophistication of
distribution systems

Promation of government
services on-line,
improvement in the
efficiency of services

Promation of autonomy in and
reenergizing of local
governments

' ' . Enhancement of sccial
FPromuotion of lifelong learning

welfare services

Patient-centered medical services,
countermeasures for medical malpractice
{ensuring security and safety in medical
SErvices)

Age-friendly housing Contribution to global Crime / disaster prevention Metwork society risk
! environmental protection measures management

Ensuring of security and safety in
Building of a recycling-ocriented sgciety and peop'e's da"yr lives

zociety | eco-friendly society

| Privacy protection
% - l Ensuring of food safety ||

Building of a secure and
comfortable ity
environment

Ensuring of secure and
comfortable mobility

Solving of the digital divide

[ Responding to national security issuss ]I
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Kannykka u-yhteiskunnan kayttoliittymana

Communication

Weather
— forecast

e

Réstaurant
information
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Photo e-miail

5%

Phone (Voice] |
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Data communication
{Internat connection)

Image transmission
(Camera phone)

Entertainment

| T
BT
Video
phone
Li ] L E |
oL
Map

|||'rII|. Iaee
Electronic
maneay download

Music

To play a central role in the ubiguitous
network society

Lahde: Kan'ichiro Arotomi MIC 2006
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u-Japanin konsepiti

25 Japan Ubiquitous/ 28.2.2006 L&ahde: Ministry of Internal Affairs and Communications 2006
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u-Japanin roadmap

The national ICT strategies in Japan are evolving from

“e” (electronics) toward “u” (ubiquitous).
Prime Minister’s Office

e-Japan 5trategy e-Japan Strategy Il Next-generation
ICT strategy

{u-Japan Strateqgy?)

{nntinue to be a “Leading ICT Nation™
Policy Objectives: To be a “Top-ranking ICT Nation” by 2005
olicy b} P 9l ¥ after 2006 as well
|I'I|Jl.lt _ o |I'||.‘ll.lt _ o |I'I|}l.lt _ o
Policy priovities Policy priovities Policy priorities

Realizing “Ubiquitous
Network Societies”

Broadband Infrastructure Usage of Broadband
Deployment Infrastructure

seven priority fields:

(1) Health care (2) Food (3) Daily Life

{4} Small Business Finance (5) Knowledge
(6) Labor and Employment (7) Government

MIC Services
MIC's Network Policies

“ubiguitous networking-Japan

MIC's “u-Japan” Policy *

2001 Jan 2002 2003 vy 2004 2005 2006 2010

>

{Year)

26 Japan Ubiquitous/ 28.2.2006 Lahde: Ministry of Internal Affairs and Communications 2006
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u-Japanin rakenteellinen kartta
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To contribute to the rest of the world as a “leading [CT nation™ in 2010

By the year 2000, 100% of the population

to have high-speed or ultra-high-speed
internel access

¥ the vear 200010, 0% of the population
b Appreciate the role of ICT
in resalving social problems

v the year 2000, 80% of the popalation
to fieel comfortahle with [CT

ageyord Ao1jod ueder-n

5B
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/’F Upgrading enabling —\
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[

International Strategy
{ Asia Broadband Program)

J

Technological Strategy
(LINS Strategy Program)

]
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N r B

- N i b ' e E
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CASE: QR-code & RFID
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CASE: GPS koululaukut

Lahde: ITMedia, RFID in Japan, 2005
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CASE: Mobiilijunalippu

Tokio-Osakan valinen junayhteys on
Japanin vilkkain.

Linjaa operoi Tokion porssissa noteerattu
JR Central —rautatieyhtio.

Tokio-Osakan junalinjan vuosittainen
likevaihto on liki 9.5 miljardia Euroa.

Lipuista ostetaan mobiilisti 0.5 prosenttia
(2005-6).

Mobiilikauppa generoi n. 420 miljoonan
Euron vuosittaisen liikevaihdon, joka

yksinddn on enemman kuin Euroopan = oy
mobiiliostamisen koko liikevaihto talla = il “d
hetkella g o e J;HIH-HIHHEI]‘ Gallery

32 Japan Ubiquitous/ 28.2.2006 Lahde: Eurotechnology Japan KKK 2006
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Ubiikkiyhteiskunnan synnyn odotetaan
virkistavan Japanin talouskehitysta

i

Present status and estimate of market
size of ubiquitous network

Ripple effect of ubiquitous network

87.6 trillion yen in 2010

Others
(Approx. three times) Bidrage N
o] (648.9 billion euro®) | Services
(irillion wend 0%
80 "//
m//"/’j 281 Finance, Ins
™
-~

Economic ripple
effect will amount
to 120.5 trillion yen
(892.6 billion euro*)

g 2

1 28.7 trillion yen
(11.5 trillion rupee *)

51

¥ 8 8

10

) L)
0 Manufacturing
(Excluding ICT)
2003(H15) *1 Euro=135 Yen 21%
2010(H22)

Olnfrastructure B Network

B Appliance
O Platform

B Service Contents MB2C, etc
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Telekommunikaatioalan kasvutrendeja

i la

Broadband Service Market I
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O Cable Internet
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Mobile Phone Service Market I

| B mobile platform 75,000

E mohile contents 574,302
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*Estimation should ARPU stop decreasing gradually.

Lahde: Kan'ichiro Arotomi MIC 2006, Nomura Research Institution
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Japanin langattoman markkinan kehitystrendeja (teoliisuus)

Kan Sei Consulting Ltd

Demand of wireless broadband terminal I

250

Oindoor wirelass connaction

B mobile terminal (axelusive for
entertainment sarvica)
O mobile terminal (for computer)

200

“n
=]

(milion terminals)

10.0
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0.0
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(trillion yven}

2007 2008

Source: Nomura Research institution
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Wireless related market I

O Potential radio using industry

(production related to radio use)
H Radie using industry

{production refated to radio use)
O Core radio-based industry

2000 2008

2013

Source: Radio Policy Vision Proposal: Report from

Telecommunications Council, 2003

Lahde: Kan'ichiro Arotomi MIC 2006



Kan Sei Consulting Ltd

SITRA
CASE: MobiilimusiikKki

=

Japani on maailman toiseksi suurin ( o =

musiikkimarkkina.
5 miljoonaa mobiilimusiikkilatausta
paivassa (1.2006). Japan s recorded music markets
) . o (sources: RIAJ, DCAJ)
99.8 % latauksista kannykaihin. | lg e 70
Vain 0.2 % PC-laitteisiin. ) E |
Tanaan joka viides musiikkikappale E é 400
myydaan Japanissa mobiilisti. Eg 300
€35 200
Toshiba's W41T 4 Gbyte-kovalevylle voi 5 00
|adata nOIn 2000 kappaletta: yhta i . -‘Er [ b 0199‘4 1996 1998 2000 2002 2004 2006 2008 2000
paljon kuin Applen iPod-nanoon. EEEE
(7= (B5 (G [ 7 B G
Musiikkibusiness siirtyy Japanissa = 02 6= }
seuraavien vuosien aikana = |
= — 1 y

kaytanndssa mobiiliksi.

36 Japan Ubiquitous/ 28.2.2006 Lahde: Eurotechnology Japan KKK 2006



Kan Sei Consulting Ltd
SITRA

Sisalto

Toimeksianto

Raportissa kaytetyt lahteet

Ubique-kasite

Japanin ubiikkikehityksen taustaa

Japanin ICT-alan nykytila ja kehitys

u-Japani

Ubiikkiyhteiskunta ja Japani talouskehitys

Japanin ubiikkikehitykseen liittyvat strategiset havainnot
Ubiikkikehitys ja Suomi

0. Liitteet:

Japanissa kaytossa olevat mobiilit radioteknologiat
Regulaattorin vastuut ja tehtavat ubiikkikehityksessa
u-Japanin T&K strategisia painopisteita

= © 00 DU s W=

37 Japan Ubiquitous/ 28.2.2006



Kan Sei Consulting Ltd

SITRA
Japanin ubiikkikehitykseen liittyvia strategisia havaintoja

1. Tietoyhteiskunnan ja ICT:n innovaatiot keskeisia Japanin tulevaisuusvisiossa.

2. e-Japan 1 ja 2 -strategiat suhteellisia menestyksia (maaralliset tavoitteet) - FTTH
(fiber to the home) 30 miljoonaan kotitalouteen vuoteen 2010 mennessa.

3. Taustalla ICT-alan paine innovoida uusia tuotteita ja palveluita esim. uusien
multiominaisuus-kayttoliittymien suhteen.

4. "Ubiikkistrategia” ohjaa kansallisia panostuksia R&D:n suhteen - korkea tutkimus- ja
kehittamisintensiteetti ovat Japanin tulevaisuuden keskeisia voimavaroja.

5. MIC:in vetdma u-Japan strategia on kokonaisvaltainen ja vahva tydhypoteesi
Japanin uudeksi tietoyhteiskuntastrategiaksi. Hallitustason poliittinen tahto
ubiikkistrategiaan viela maarittelematon.

6. Hallituksen ja regulaattorin roolit muodostumassa u-Japanissa laki- ja
saadosympariston muokkaajaksi, standardoinnin ja tietoturvakysymysten
huolehtijaksi seka koulutetusta tyo- ja tutkijavoimien riittdvyydesta vastaajaksi.

7. Yksityinen sektori ja markkinat kehittavat infrastruktuuria ja vastaavat sovellutusten
seka palvelujen kehittamisesta.

8. Japanin kulutuskulttuurinen ja voimakkaasti systeeminen luonne tukevat
ubiikkimaiseman nopeaa kehittymista.

9. Japanin voimavara on toimiva ja poliittisia linjauksia tehokkaasti toteuttava
yhteiskunta ja hallitukselle lojaali virkakoneisto.
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SITIRA

Japanin ubiikkikehitys ja Suomi

1. Japanissa on paine kehittaa laajasti ja innovatiivisesti asiakaskeskeisia digitaalisia
palveluja. Avoimen ja kilpaillun palvelumarkkinoiden kehittyminen kriittinen tekija.

2. Japani on edellakavijamarkkina, jossa voi seurata minkalaisia muotoja
tulevaisuuden tietoyhteiskunta-, digitaaliset palvelu- seka teknologiaratkaisut
hakevat.

3. Eurooppa ja Suomi ovat jadméassa jalkeen suhteessa Japanin ja E-Korean nopeaan
mobiiliviestinnan palvelu- ja sisaltokehitykseen (2-3 vuotta).

4. Suomea vaivaa tietotekniikka- ja viestintastruktuurin hidas kehittyminen.
"Tietoyhteiskunta”-kasite on jo kaluttu luu.

5. Japanissa operaattorit ovat keskeisia innovaatioita synnyttavia toimijoita. Suomessa
operaattorien kehittajarooli romahtanut.

6. Suomen markkinan kehitysta rajavat ja hidastavat keskeisesti kayttokulttuuriset
tekijat (onko todellista tarvetta uusille palveluille: MMS?).

7. Ubiikkiyhteiskunta virkistava ja dynaaminen uusi kasite. Ubiikki-kasite synnyttaa
uteliaisuutta, uusia nakoaloja, tutkimusta ja keskustelua.

8. Mutta Suomi ei ole systeeminen yhteiskunta verrattuna Japaniin.

9. Hallituksen uusi tietoyhteiskuntastrategia avainasemassa.

10. Suomalaisten yritysten pitaisi pystya nopeasti verkottumaan japanilaisen
palvelukehittamisen ja innovaatiotyon suhteen.
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SITIRA

Japanissa kaytossa olevat mobiilit radioteknologiat

gome test—éeﬂ experiments are conducted for

commercial implementation of DSRE (enhanced
version of ETC (Electronic Tell Correction), also
available for e-commerce). T

Japan is promoting international standardization
for diffusion in foreign countries (e.g. DSRC, mili-
wave car-mounted radars.)

Cellular

Commercial launch in 2001 (earlier than

Europails). 3G penetration rate exceads 30% of
the whole subscribers.
Cualification requirements for new entrants and
technical requirements under consideration
{2GHz for TOD, 1.7GHz for FOO)
Present status(4G)

andidate frequency bands and expected
system images under consideration in
internaticnal standardization andfor amaong SJK
{China, Japan and Kaorea)

RFID, ZigBee

echnical requirements should be

determined for the needs of UHF Band
RFID so that longer range communication
is enabled.
Present status

echnical requirements for high-power
passive-type RFID in the 950MHz band
ware established
[Apr. 2005). F-E-;-lc;]uirpments for low-power
passive-type RFID in the 950MHz band and
active-type low-power short-range
communication systems are continuously
peing discussed for introduction in Japan.

Household appliance with IT

Consideration point ;
Some directions are expectaed from the industry

Wireless LAN
i echnical requirements should be determinad for

internaticnal harmonized use.

Iecﬁmqa requiremeants for additional

100MHzi 5. 25-5.35GHz) were established

{May 2005). Requirements for further additional
bandz(5 47-5 725GHz) will be set subject to tha
discussion in the US [Japan is proposing
technical solution to the 1TU.)

WIMAX

Consideration point ;
Technical requirements shall be discussed
though concrete use of image andfor
candidate frequency bands are unclear.
Present status

=0 of image, issues to be discussad for
realization gtc. are under consideration in the
“Wireless Broadband Promoticn Study Group

(Some directions will be expactad within this
year.)
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UWB

Consideration point

Technical considerations are needed
to avoid harmful interference to
existing radio users (e.g. cellular,
wireless LAN, radars used for airports).

ecimlcai requirements have been

considered since Sept. 2003 (still under
discussion). ; ;

A computer simulation showed in the
interim report that it would be
necessary to establish a more
stringent power limit than that in the

LIS, (Similar directions are shown in
the ITU, Europe.)

side within this year, with regard to the radic
usage for next-generation AY appliances. Also,
use of image, issues to be discussed for
realization etc. are under consideration in the
“Wireless Broadband Promotion Study Group”.
(Some directions will be expected within this
year.)

eciuncal GDI15IE|EFH‘H{II15 are neaded to avoid

harmful interference to HF band radio users
ge.q. maritime, aeronautical communications
including safety-of-life ones, HF broadcasting).

echnical requirements for experiments to
examing the feasibility of mitigation technology
{Jan 2004). Feasibility of co-existence and
sharing criteria is under discussion in “PLC
Study Group”. (Reports will be expected
around Oct. 2005.)

Lahde: Kan'ichiro Arotomi MIC 2006
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Regulaattorin vastuut ja tehtavat ubiikkikehityksessa

Standardization Developing Human Resources  The |deas-Based R&D

B Joint promotion of R&D and standardization B Develop young rasearchers in the ST field and

B Promoting openness by strengthening sacure parsonnel W Promote R&D thatis
interconnectivity and interoperability tests B Work to improve the ability of project managers creative and unique

B A bigger role to be played by NICT= and B Expectations of NICT complementing the B Promote regicnal R&D
other organizatiens in promoting development of human resources for RED at B Support young ressarchers
standardization universities and companiss

B Stronger efforts in the private sector to
support the development of human resources
for international standardization activities

Promotion Policy of the Three Strategic Programs

= International leadership ; Promote R&D to strengthen industrial
competitiveness with an eye to providing an actual use for the technology

= Security and Safety; Promote stable and consistent R&D to support the
security of Japan and its people

= Intellectual Creativity ; Research on the convergence of human / social
sciences and the creation of large-scale databases

1] Common Promotion Policy for All Three Programs

> Promote exploratory R&D to trigger a paradigm shift
= Establish /| manage a large-scale, open R&D infrastructure

Active Use of Research
Evaluation

B Conduct ressarch evaluations
that bring about achievemant

B Conduct multilataral

Transfers of Technology Licenses

- " s avaluations according to the

[ ] ﬁﬂng&r‘:lttmg to R&D with an eye on society's goals of the research

W Expectations of MICT as the bridge betwean u 5B:':L{fnagﬁzlﬁfulr:Hrai;lur:uar:llsattrlﬁgtura
industry, academia, and the government ¥
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SITIRA

u-Japanin T&K strategisia painopisteita

’,
Promoting Innovation and Breakthroughs

Projects must take the future into consideration with a long-
term perspective and should include basic research in
unexplored fields and new technologies, thus promaoting
innovation and breakthroughs that will enable the country’s
position in the most advanced technology to be maintained.

o

-
Creating New Businesses

ICT can contribute to revitalizing society and the economy by
serving as a social infrastructure. ICT should not be limited to
research and development but used to expand applications to
other areas based on the results of research and development.
ICT can thus contribute to creating new businesses and even new
L industries.

Playing a Leading Role in Developing System Architecture
In the ubiquitous network society, various kinds of equipment
are used in a mixed environment that requires devices to be
interconnected and applications to be coordinated. In order to
become a “top runner” in the ubiquitous network society, Japan
must play a leading role in creating its system architecture.

\,

oy

Strategic Leading in International Cooperation / Competition
Because ICT is often deployed globally, Japan should take a
strategic lead in international cooperation and competition by
cooperating with Europe and the United States, promoting joint
research and a human resource exchange with a central focus on
Asia, and playing a leading role in standardization through its

L advanced technology.

-
Open Demonstration Tests with an Eye to Providing an

Actual Use for the Technology

To ensure the smooth social acceptance of research and
development results, the projects must be reviewed from
various perspectives, including architecture, business model,
and user acceptance. Open demonstration tests with an eye to
s providing an actual use for the technology must be promoted.

-

-
Solving Social Issues

The ubiquitous network society is a society in which ICT is used
to deal with various social issues and in which ICT affects society
as a whole. It is important for the national projects to produce
solutions to social issues in Japan and other countries to bring
about tangible benefits to the people.

\

-

Developing Human Resources for the Future

The projects should have the well-balanced participation of not

only researchers, coordinators, and older members but also

young members in order to develop young researchers on an

ongoing basis to maintain continued progress and also develop
project managers, coordinators, and producers.

e

1

-
Inspiring Hope

ICT is an important component of social infrastructure. However,
being a part of that infrastructure is also the very reason why it is
difficult to recognize ICT's importance. Projects must convey the
significance and fascinating aspects of ICT, contribute to

enriching the future, and inspire hope.
b
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