
Broad-band wireless 
&

the digital divide in Europe 
Prof. R Struzak



Ryszard STRUZAK PhD., DSc.
Academician, International Telecommunication Academy

Life Fellow IEEE

Co-Director, ICTP-ITUD-URSI School on Wireless Networking, IT
Full Professor, NIT, PL

ryszard@struzak.com www.ryszard.struzak.com

Formerly:
V-Chair, ITU Radio Regulations Board, Geneva 

Head, ITU-CCIR, Technical Department (A), Geneva
Co-Chair, URSI WG on Radio Spectrum Utilization & Management
Co-Founder & Chair, International Wroclaw Symposium on EMC

V-Chair, CCIR SG1 on Spectrum Management & Monitoring
Professor, Institute of Electrical Metrology, Wroclaw

Editor-in-Chief, Global Communications, London
Consultant, ITU, UN-OCHA, WB, etc...



••ProgressProgress of humanity of humanity ----
thanks to gathering thanks to gathering andand
sharing sharing informationinformation and and 
knowledge knowledge 
SeeSee: : World Bank, 1998, quoted after Sarah Cummings, Richard World Bank, 1998, quoted after Sarah Cummings, Richard HeeksHeeks & & MarleenMarleen HuysmanHuysman: : ‘‘Knowledge and Knowledge and 
Learning in Online Networks in Development Learning in Online Networks in Development -- A Social Capital PerspectiveA Social Capital Perspective’’ ((2003);2003);
hhttp://www.sed.manchester.ac.uk/idpm/publications/wp/di/index.htmttp://www.sed.manchester.ac.uk/idpm/publications/wp/di/index.htm

Cyrus Cylinder - first charter of human rights Code of HammurabiCode of Hammurabi



Information in the world
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•Production: 
~800Mb / person 
(~10m bookshelf)

•Storage: 
Print: <0.01% of total
information stored

•Transmission: 
Phone, radio, TV, 
Internet – 3.5 x more
than stored

•Effects:
Politics
Culture
Quality of life
Safety/ security
Business ...

Lyman P, Varian HR: How Much Information?,  SIMS, 
University of California at Berkeley, 2000-2003. 
(http://www2.sims.berkeley.edu/research/projects/how-much-
info-2003/execsum.htm#summary) 



Trends

•The amount of new information has 
doubled in about 3 years

•Stored on paper, film, magnetic, and optical media  

•The next 3 years will see more new  
information than has been produced 
over the entire history of mankind

• If that trend continues

• source: http://www.sims.berkeley.edu/research/projects/how-much-info-2003/

•What about accessing it?



TowardsTowards ubiquitousubiquitous networknetwork societysociety ––
JapanJapan & Korea & Korea programsprograms: : fromfrom ee--servicesservices to to uu--servicesservices

1. portable internet

2. mobile television

3. home networking

4. vehicle-based information systems

5. radio-frequency identification (RFID) technology, 

6. W-CDMA mobile telephony,

7. digital television broadcasting,

8. Voice Over Internet Protocol (VoIP) services.



Trends

CellphonesCellphones-- 40% 40% of world pof world populaopulationtion

Inteligent multiInteligent multi--medial terminals medial terminals 

Communications among ‘things’Communications among ‘things’



Source: Digital Life.  ITU Internet Report 2006

The worldThe world’’s first commercial mobile TV service s first commercial mobile TV service 
using using DVBDVB--HH technology wastechnology was launched in Italy launched in Italy 
on 5th June, 2006, just ahead of the on 5th June, 2006, just ahead of the FIFAFIFA
World Cup. World Cup. 

3 Italia, the3 Italia, the mobile network operator, mobile network operator, 
claimed to have signed up 111claimed to have signed up 111’’000 000 
users in the first sixusers in the first six weeks of operation. weeks of operation. 

The operator is aiming to have The operator is aiming to have 
500500’’000 clients by the end of000 clients by the end of 2006. 2006. 

The rapidlyThe rapidly--growing service is already growing service is already 
available in over 2available in over 2’’000 Italian towns000 Italian towns and cities.and cities.









Source: Ch Legutko 2006

Why broadband?



Source: Digital life ITU Internet Report 2006



Source: Digital Life.  ITU Internet Report 2006

Broadband NetworksBroadband Networks



UN Secretary General, Report 2000 (http://www.un.org/millennium/sg/report/full.htm) 

We
Must
Close
The
Digital
Gap...

Kofi Annan: We, The Peoples: The Role of the UN 
in the 21-st Century. Millennium Report (2000)



„We, the representatives of the peoples of the world,

assembled in Geneva from 10-12 December 2003 for

the first phase of the World Summit on the Information

Society, declare our common desire and commitment to

build a people-centered, inclusive and development-

oriented Information Society, where everyone can

create, access, utilize and share information and

knowledge, enabling individuals, communities and

peoples to achieve their full-potential in promoting their

sustainable development and improving their quality of

life…”
[World Summit on the Information Society, Declaration of Principles, http://www.itu.int/wsis/docs/geneva/official/dop.html]

Humanitarian viewpoint



Business viewpoint

•ICT-related businesses must continue
(to keep jobs & profits)

•Profitable markets approache saturation

•Conclusion: 
Equipment Manufacturers, Service Providers, 
Contents Creators must invent:

•New markets

•New services/ applications

•New business models/ technologies 



Digital Opportunity Index (DOI)

1 Percentage of population covered by mobile cellular telephony
2 Internet access tariffs as a percentage of per capita income
3 Mobile cellular tariffs as a percentage of per capita income

4 Proportion of households with a fi xed line telephone
5 Proportion of households with a computer
6 Proportion of households with Internet access at home
7 Mobile cellular subscribers per 100 inhabitants
8 Mobile Internet subscribers per 100 inhabitants

9 Proportion of individuals that used the Internet
10 Ratio of fixed broadband subscribers to total Internet subscribers
11 Ratio of mobile broadband subscribers to total mobile subscribers
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Utili-
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ture

DOI

Source: World Information Society Report , ITU 2006 



EU DOI

Source: World Information Society Report , ITU 2006 



EU25: Broadband penetration

~10x

Source: EU 2006



EU25: Internet cost (2003)

Source: PL Gov



Source: World Information Society Report , ITU 2006 



EU25: Broadband level & growth

EU10



The gap increases...

0

10

20

30

40

50

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year

B
ro

ad
ba

nd
 p

en
et

ra
tio

n,
 %

FI

PL

Historical data (2006):
FI: Penetr.  =   2.7%, GRate = 7.5%/yr
PL: Penetr. = 22.4%, GRate = 1.2%/yr
Constant Growth Rate assumed

Source: R Struzak



Urban-Rural digital divide
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Challenge of the 21st Century

•Access to modern information 
infrastructure in rural, remote, 
and under-developed regions 

•Market mechanism failing

•Government programs failing

•International assistance failing



Example: PL 2006

• EU has allocated ~€150M to 
support country’s informatization
in 2004-2006 

• Till 24 Oct 2006, only 3.5% 
of that amount has been used

Source: Rzeczpospolita 24 Oct 2006



Problems 

•Lacking:

•Widely supported vision 

•Local leaders 

•Viable business models
•Efficient management/ organization

•Telecom infrastructure
•Stable & enforced laws & regulations



‘Content is the king, access is the key’

• Internet perceived as being oriented 
towards urban population

• Insufficient content/ services 
relevant to rural life 

• Migration of youths to cities/
computer illiteracy of the elderly

• Intellectual property rights



• Needed: 
new ideas, new business models,
new technologies,
new (qualified) people ...

• Progress impossible without 
involvement of young generation and
local communities



Hope in radio

••Deployment timeDeployment time & & cost cost ((emergencyemergency situationssituations!) !) 
••Ubiquitous Ubiquitous -- any place, any timeany place, any time, , atat no no costcost ......
••Free; no rightFree; no right--ofof--wayway
••Indestructible Indestructible ((theft, snow, wind, flood, earthquake, tornado, trees…theft, snow, wind, flood, earthquake, tornado, trees…))
••No cable No cable ((production/ transport/ maintenance…production/ transport/ maintenance…))
••EEasyasy to setupto setup, , upgradeupgrade & & expandexpand
••OftenOften thethe most most costcost--effectiveeffective ---- ideal for the ideal for the ““last milelast mile”” solutionsolution
••FutureFuture--proofproof (most (most ofof futurefuture applicationsapplications -- mobile/ mobile/ transportabletransportable))

Radio waves carry information from/to fixed and mobile users with the speed of light...



Source: Chouinard, CRC, 2006



Source: ITU



Hope in young people

• ICTP approach: 
initiate a self-developing process
teach teachers

that disseminate further the aware-
-ness and know-how 

generate demand,
activate market forces, 
augment other programs



Introducing ICTP
FoundedFounded
1964 by Abdus Salam (19791964 by Abdus Salam (1979
Nobel LaureateNobel Laureate))

Operates Operates 
under a tripartite agreement under a tripartite agreement 
between UNESCObetween UNESCO, , IAEAIAEA
((United Nations AgenciesUnited Nations Agencies) ) 
aandnd Italian Government Italian Government 

MissionMission
to foster to foster the growth of the growth of 
advanced studies advanced studies & & 
research in developing research in developing 
countriescountries

FFinancedinanced
UNESCO, IAEA, UNESCO, IAEA, && othersothers
((ItalyItaly >8>800% of the budget)% of the budget)



Where ICTP is located



ICTP training activities and people

ICTP offers many courses, conferences 
and workshops in emerging physics 
and math-related fields

In 2005, 53 activities were carried out 
in Trieste and 9 outside Trieste. 

ICTP is run by a few scientists 
for the benefit of many:

temporary scientific staff:
post-docs, staff associates,

long-term visitors

  permanent 
   scientists

      short-term visitors:
associates, guest-scientists

participation in conferences, 
   schools and workshops;
        diploma students

research and training
     coordination

mostly research

receive training through
schools, conferences, and 
 exchange of information

4000-6000 per year
5500 in 2005

28

110

420



ICTP School on Wireless Networking
http://wireless.ictp.it

Feb 200Feb 2007: 7: 
10th10th editionedition ofof trainingtraining activityactivity ((sincesince 19931993))
WWithith ITU/BDT ITU/BDT & URSI& URSI

Directors: Directors: 
Prof. S Radicella Prof. S Radicella 
Prof. R StruzakProf. R Struzak



Focus on Modern RadioFocus on Modern Radio

TTheorheory +y +
TTechnologyechnology observatory observatory ++
HHandsands--on training on training 
•• RadioRadio
•• IPIP
•• LowLow--cost cost 
•• Free frequenciesFree frequencies
•• Free softwareFree software



Example: ICTP WLL extendedExample: ICTP WLL extended

4 km25 km

6 km



“...I was privileged to spend a week with a 
bunch of students who had, within three 
weeks of training, just completed a 
megabit link over a distance exceeding 25 
km. 

This, to me, is empowerment at its best, 
when people realize that they can take 
charge of their own telecommunications...”

Arun Mehta (India)



May 2005



2007 Central European Workshop on 

Low-Cost Broadband Access 
in Rural Areas of CEI countries

Forgotten market of ~100 M people



Thank you 
for your attention!

Thank you 
for your attention!
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