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1. Introduction

The vision of the Government is to make Bangladesh Digital by 2021. The present 

government has considered ICT as a driving tool for Socio-Economic Development. The 

government has also taken initiatives to assist talented young people and interested 

entrepreneurs for developing ICT skills in appropriate fields. It is also a thrust sector 

presently. Meanwhile a task force on ICT has been established by the present 

government.

A good deal of enthusiasm prevails in Bangladesh in both government and private sectors 

about the potential of ICT in accelerating the rate o f growth and poverty reduction in the 

country. A reflection of this view is found in the government’s poverty reduction strategy 

paper for 2006-8 period titled “Unlocking the Potential: National Strategy for 

Accelerated Poverty Reduction” where ICT has been identified as one of the critical 

sectors for pro-poor economic growth. The government has undertaken a series of 

measures to promote rapid expansion of ICT. However, despite government’s efforts 

there has been only moderate progress in ICT in the country. More importantly, there 

exists some weaknesses in generation and dissemination of ICT statistics.

The rest o f the paper is organized as follows: Section 2 provides an overview of 

government initiatives to facilitate the spread of ICT in the country. Section 3 focuses on 

status of ICT statistics in Bangladesh Section 4 presents the status of the government 

agency responsible for collection of ICT statistics and its dissemination. Section 5 

presents few concluding observations.



2. Overview of Government Initiatives in ICT Sector in Bangladesh

The government has undertaken a number of initiatives - policies, programmes, 
projects and regulations to create a vibrant ICT sector and to ensure access of all sections 
of the population in all regions of the country to the new technology. Some of the key 
initiatives are mentioned here. Bangladesh has approved the National Policy on 
Information and Communication Technology (ICT) in 2009. The policy aims at building 
an ICT-driven nation for capturing a share of the multi-billion dollar software export 
market, facilitating e-govemance and e-commerce and promoting application of ICT in 
health care, agriculture, disaster management, social welfare, transportation and judiciary. 
Bangladesh Computer Council (BCC) is the apex body under the Ministiy of Science and 
Information & Communication Technology responsible for formulating and 
implementing the policies on information and communication technology. Present 
Government created ICT division under the ministiy of science & ICT to promote ICT in 
every sector all over the countiy. The government created Bangladesh 
Telecommunications Regulatory Commission (BTRC) early in 2002, with strong 
regulatory independence. BTRC has now full authority to grant licenses to all providers 
of telephony, data, network and content services. Government-owned Bangladesh 
Telephone Company Ltd. (BTCL) has set up digital telephone exchanges and ISP in each 
district town of the country. The government of Bangladesh abolished import tax and 
VAT on computer hardware, software and accessories. This brought down the cost of 
computers significantly at the retail outlets. Now even the low income households in the 
country can afford to have PCs. Bangladesh assemble Laptop Computer brand named 
“Dowel”. It will be distributed the educational institute and government officers by low 
cost to promote ICT in education & government offices.

3. Status of ICT statistics in Bangladesh

There has not been any attempt in the country to undertake a comprehensive 
survey to collect information on the use of ICT at the household and individual levels. As 
can be observed from Table-1 there has been modest use o f ÍCT in the economy though 
its use is gradually increasing. Increasing importance of this sector in the national 
economy and its potential for development by now justify a comprehensive survey o f this 
sector. The government has a plan to conduct a survey regarding the use of ICT at the 
household and individual levels to identify the progress of this sector, its potential for 
future expansion and its contribution to the economy. However, the government will need 
donor assistance to supplement its resources to undertake this activity.

It might be of interest to note how the questionnaire for this survey might be 
developed. BBS has a long tradition in conducting surveys. A draft questionnaire of a 
particular survey is developed initially by the officials of BBS, sometimes with inputs 
from consultants. The questionnaire is then shared with all stakeholders, for example, the 
planning commission, concerned government ministries, donor agencies, researchers and 
academics. A draft final questionnaire is prepared with inputs from the stakeholders. The



questionnaire is finalized after pre-testing. In conducting a survey on ICT the same 
procedure is expected to be followed.

It should be mentioned here that anticipating the importance of accurate 
information on the use ICT at the household level BBS included four questions on ICT in 
Household Income and Expenditure Survey (HIES) 2005 & 2010. The questions focused 
on the use of fixed telephone, mobile phone, computer and email facilities. As is known 
HIES is a large survey with a long questionnaire. The inclusion of only four questions 
marks the beginning of a full effort in the future to conduct a survey especially on ICT. 
At this stage it would be interesting to share the information generated through this 
survey.

3.1 Household Income and Expenditure Survey 2005 and 2010

As mentioned earlier, “Household Income and Expenditure Survey 2010” sought 
information on the use of ICT (use of computer, email, internet, telephone, mobile phone 
etc.) at the household and individual levels. The enumerators were provided with Laptop 
computers to collect and process field level data. The preliminary result of the survey has 
been published. However preliminary results show the following:

Table-1: Percentage of households having ICT facilities

Type of 
facilities

National Rural Urban

Year 2010 2005 2010 2005 2010 2005
Telephone 2.07 2.87 0.70 0.33 5.79 10.36
Mobile Phone 63.74 11.29 56.77 6.05 82.74 26.73
Computer 3.01 1.36 0.97 0.17 8.58 4.88
email 1.39 0.20 0.39 - 4.10 0.81
Source: BBS, P ouseholc Income and Expenditure Survey 2005 &2010

The table shows increasing tendency of use of computer facilities in Bangladesh 
especially in rural areas. The most notable information from the survey is that though 
mobile phone has been introduced in the country in early nineties, there has been 
substantial growth of mobile phone use. The use o f Internet has considerably increased 
both in urban and rural areas as focus by the recent survey. Understandably, the use of the 
ICT facilities is much higher in urban areas compared to rural areas.

There has been rapid growth of use of Mobile phones between 2005 and 2010. 
While only 11.29% of households used mobile phones in 2005, more than 63% of 
households were found to use them in 2010.



Graph-1: Percentage of households having ICT facilities.
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Table-2: Mobile phone used by households

Locality 2000 2005 2010
National 1.50 11.29 63.74
Rural 0.30 6.05 56.77
Urban 6.5 0 26.73 82.74

Source: BBS, HIES 2000 and HIES 2005 & 2010

It may be mentioned here that the government has been trying to popularise ICT in 

government offices to improve productivity and promote e-governance. The progress in 

this front has been captured in a recent survey which is discussed below.



Graph-2 : Percentage o f Mobile Phone used by households
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Table-03: Percentage Distribution of household by ownership of Computer and 
e-mail/Internet facility by locality and monthly income group.

Monthly
Household
Income(Tk.)

Year 2005 Year 2010
%Computer %E-mail/Intemet %Computer (p) % E-m ail/Intem et(P)

National
<1500 0.00 0.00 0.14 0.00
1500-1999 0.24 0.00 0.00 0.00
2000-2499 0.00 0.00 0.40 0.55
2500-2999 0.51 1.69 0.51 0.00
3000-3999 1.13 1.69 1.58 0.83
4000-4999 0.26 0.00 0.74 0.90
5000-5999 3.09 0.00 0.46 0.50
6000-6999 4.13 0.00 3.25 0.93
7000-7999 2.74 0.00 1.75 0.65
8000-8999 2.64 0.00 3.01 3.08
9000-9999 2.38 3.89 1.66 1.24
10000-12499 9.29 10.18 5.35 5.54
12500-14999 6.48 0.00 3.40 5.87
15000-17499 7.99 0.00 4.78 2.37
17500-19999 7.86 0.00 5.82 4.77
20000+ 51.27 82.55 67.16 72.78



Monthly
Household
Income(Tk.)

Year 2005 Year 2010
%Computer %E-mail/Intemet %Computer(p) %E-mai 1/1 ntem et(p)

Urban
<1500 0.00 0.00 0.18 0.00
1500-1999 0.27 0.00 0.00 0.00
2000-2499 0.00 0.00 0.12 0.00
2500-2999 0.56 1.69 0.17 0.00
3000-3999 0.28 1.69 0.18 0.00
4000-4999 0.28 0.00 0.15 0.32
5000-5999 2.54 0.00 0.60 0.63
6000-6999 2.81 0.00 1.64 1.17
7000-7999 2.06 0.00 1.07 0.00
8000-8999 2.91 0.00 2.16 3.06
9000-9999 2.63 3.89 0.98 0.75
10000-12499 10.25 10.18 3.08 2.05
12500-14999 6.18 0.00 3.09 2.19
15000-17499 8.81 0.00 4.92 2.98
17500-19999 8.67 0.00 6.42 5.19
20000+ 51.76 82.55 75.25 81.67

Rural
<1500 0.00 0.00 0.00 0.00
1500-1999 0.00 0.00 0.00 0.00
2000-2499 0.00 0.00 1.34 2.69
2500-2999 0.00 0.00 1.62 0.00
3000-3999 9.35 0.00 6.13 4.06
4000-4999 0.00 0.00 2.67 3.16
5000-5999 8.47 0.00 0.00 0.00
6000-6999 16.94 0.00 8.50 0.00
7000-7999 9.35 0.00 3.95 3.16
8000-8999 0.00 0.00 5.77 3.14
9000-9999 0.00 0.00 3.85 3.16
10000-12499 0.00 0.00 12.76 19.12
12500-14999 9.35 0.00 4.41 20.19
15000-17499 0.00 0.00 4.32 0.00
17500-19999 0.00 0.00 3.87 3.16
20000+ 46.55 0.00 40.8 38.16

Table 03 shows percentage use of computer and Intemet/e-mail facilities by locality and 
monthly income group. In the more than 20000.00TK monthly income group the use of 
computer 51.27% and use of internet/e-mail is 82.5% in the year 2005. Whereas the 
percentage use regarding computer in the year 2010 is 67.17% and use of internet/e-mail 
is 72.78% in the year 2010. In this observation, it is shown that there has been an 
increment o f 15.89% in the year 2010 compare to the year 2005. In case of the use



regarding and use of intemet/e-mail facilities there has been observed decreasing 
tendency of 9.77% in the year 2010 compare to the year 2005.

Table-04: Percentage Distribution of household by ownership of Computer and 
e-mail/Internet facility by locality and level of education of household head.

Monthly Household 
Income(Tk.)

Year 2005 Year 2010
%Computer %E-

mail/Intemet
%Computer(p) %E-

mail/Internet(p)
National

Class I-V 13.82 15.25 4.49 4.01
Class VI-IX 5.78 0.00 21.69 19.97
SSC/HSC or equiv. 19.15 1.75 28.11 25.64
Graduate or equiv. 24.24 35.14 21.96 17.8
Post Graduate or eqi. 25.74 40.40 18.06 24.14
Doctor 1.93 0.00 1.63 2.74
Engineer 9.33 7.46 2.67 4.20
Others 0.00 0.00 1.39 1.51

Urban
Class I-V 11.49 15.25 2.56 0.98
Class VI-IX 5.50 0.00 11.18 11.73
SSC/HSC or equiv. 17.26 1.75 29.85 24.80
Graduate or equiv. 24.95 35.14 26.52 21.55
Post Graduate or eqi. 28.39 40.40 22.47 30.34
Doctor 2.13 0.00 2.12 3.44
Engineer 10.29 7.46 3.49 5.27
Others 0.00 0.00 1.81 1.90

Rural
Class I-V 36.51 0.00 10.80 15.82
Class VI-IX 8.47 0.00 55.95 52.08
SSC/HSC or equiv. 37.64 0.00 22.46 28.94
Graduate or equiv. 17.38 0.00 7.11 3.16
Post Graduate or eqi. 0.00 0.00 3.67 0.00
Doctor 0.00 0.00 0.00 0.00
Engineer 0.00 0.00 0.00 0.00
Others 0.00 0.00 0.00 0.00



3.2 Comprehensive Study of e-Government Initiatives in Bangladesh

A study titled “Comprehensive Study of e-Government Initiatives in Bangladesh- 

2003” covering 303 Government institutions throughout Bangladesh with a total of 

35,658 officers and 103,126 staff were conducted to asses the current situation of IT in 

the government sector. It also gives a comprehensive idea about the IT resources that 

different government offices have. The study covers areas of existing ICT infrastructure, 

inventory of ICT resources, nature of use of ICTs, training schemes and maintenance 

mechanisms in government offices across the country.

3.2.1 M ajor findings of the study are given below:

Table-05: PC-Employee and PC-Officers ratio in different types o f organizations

Type of 
Organizations

Total PCs Total
Officers

Total
Employees

PC-
Employee

ratio

PC-Officer
ratio

Ministries and 
Division

2780 4041 6777 0.41 0.69

Department, 
Corporation and 
Commission

2684 4964 16597 0.16 0.54

Academic
Institutions

3034 4383 6633 0.46 0.69

Total 8498 13388 30007
Over all 0.28 0.63

Source: e-Govemment initiatives in Bangladesh (A Sample Survey 2008)

Academic institutions have the highest PC-Employee and PC- Officer ratio i.e., 0.46 and

0.69 respectively while the departments, corporations and commissions have the lowest 

PC-Employee and PC-Officer ratio (0.16 and 0.54 respectively).



Graph-3: Percentage of PC-Employee and PC-Officers ratio in different types of 

organizations
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4. Government Organization for Collecting ICT Statistics

4.1 Bangladesh Bureau of Statistics

Bangladesh Bureau of Statistics (BBS) is the National statistical organization 
(NSO) o f Bangladesh. It was established in August 1974 under the Ministry of Planning 
and is headed by a Director General. The broad functions of the BBS are to collect, 
compile, analyze and publish statistics on all sectors of the economy to meet the needs of 
development planning, policy analysis and decision making. Apart from this, BBS is also 
playing a vital role in improving the quality of data through conducting research 
activities, imparting training and organizing seminars, symposiums and workshops. 
These activities also help disseminate information collected by BBS.

There are two mechanisms to initiate a data collection procedure in BBS. In case 
of regular activities, BBS initiates the data collection process on its own. However in case 
of some new surveys, BBS can either articulate the need for data collection and initiate 
the process or it can respond to the request of some ministries/divisions.

4.2 Functions of BBS in relation to ICT

The main functions of BBS in relation to ICT are as follows:
■ Direct and coordinate all aspects of planning, installation, operation and 

maintenance of data, server-based applications and computer systems.
. Provide support and planning for network administration.



■ Design and development of database and customized software to cope with the 
requirements of the BBS.

■ Provide training to the end-user and build-up ICT sound manpower.
■ Troubleshooting of software and hardware.
■ Design and development of program to capture, edit & clean, analyze and tabulation 

of collected data of census and surveys conducted by BBS.
■ Backup and recovery of database.
• Assist in designing computer based questionnaire.
. Designing of census questionnaire for OMR and ICR/OCR.
■ Implementation of optical data archive and networking system.

BBS has taken an initiative to conduct a survey named “Baseline Survey on ICT 
Statistics in Bangladesh”. Preliminary Concept paper is submitted for approval to the 
authority. Objectives of the survey are as follows:

The main objectives of the project are-
i. To bring out the lessons learnt from different e-government initiatives that 

have been taken so far;
ii. To assess the extent of private initiatives taken so far to promote ICT in 

Bangladesh;
iii. To identify the prospects and common problems encountered in ICT 

activities in Bangladesh;
iv. Human Resource Development through ICT training; and
v. To assess the extent o f digital divide scenario o f Bangladesh.

Specific objectives: In order to achieve the overall goal two types of surveys will be 
conducted :

i) Survey o f ICT Enterprises; and
ii) Survey o f Households.

4.3 BBS and the Web site: BBS has its own dynamic web site named www.bbs.gov.bd 
to disseminate information.

4.4 Users of Data/Statistics: The users of BBS data/statistics generated through census 
and survey are usually the government — ministries/divisions and departments, NGOs, 
private sector organizations, researchers and academics, international organizations and 
donor agencies.

-10-

http://www.bbs.gov.bd


5. Concluding Observations

The use of ICT has experienced a modest growth in Bangladesh with rapid use of 

mobile phones. BBS, the apex statistical organization is using Hi-Tech sophisticated 

machineries in data processing. There has also been substantial progress in the use of ICT 

in government offices. However, lack of comprehensive survey on the use of ICT is 

preventing us from giving a full picture of ICT statistics in the country. If an ICT survey 

can be conducted under the “Baseline Survey on ICT Statistics in Bangladesh” then a 

through picture regarding ICT Statistics may be revealed. It has been observed that this 

sector has inadequate infrastructure and insufficient trained manpower. Besides, the 

quality o f training is not satisfactory up to the mark. Despite these shortcomings, an 

enlightened future of this sector is anticipated. The universities -  both public and private, 

are producing increasing number of graduates in computer related fields who can 

contribute to the development of this sector.
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I. Introduction
—  ' Nul  doute qu’aujourd’hui les TIC constituent un levier important de

\ (  : Développement socio-économique de toute Nation en ce X X Ième siècle.
W i

Ce qui explique la détermination du gouvernement du Bénin à travers la mise 
•; en oeuvre d’une série de réforme en vue de faire de ce secteur stratégique un
véritable catalyseur de la croissance et du développement économique du
pays.

Cette détermination du secteur du gouvernement s’est traduite par la mise en 

oeuvre des actions ci-après:

1. l’adoption d’un nouveau Document de Politique et de Stratégies (DPS) de 
développement du secteur (en 2008) ;

2. J’élaboration d’une nouvelle loi portant Code des Communications 

• Electroniques et de la Poste ;

3. etc.

I. Introduction ( suite et fin )
C es ré fo rm es devron t p e rm e t t r e  de :

Z  C r é e r  un environnem ent législatif e t  réglementaire 

propice au développem ent du sec teu r  

Z  P rom ouvoir les IDE e t  aussi nationaux dans le sec teu r  

Z  A m éliorer  la qualité de service des 

télécommunications/TIC e t  son accessibilité par tous  su r 

to u te  l’é ten d u e  du te rr i to ire  national.



( /'
: Le secteur des télécommunications au Bénin est soumis à un

- ;  cadre légal et réglementaire principalement régi par l’ordonnance 

N°2002-002 du 3 1 janvier 2002 et ses textes d’application.

Les principaux acteurs exerçant dans le secteur des 

télécommunications se présentent actuellement comme suit:

- Un opérateur de téléphonie fixe (BENIN TELECOMS)

- Cinq opérateurs de téléphonie mobile GSM : MTN, MOOV, 

BELL BENIN COMMUNICATIONS, GLO MOBILE et BENIN 

TELECOMS MOBILE

- Un Fournisseur d’Accès Internet (BENIN TELECOMS SA)

- Cinq fournisseurs de service Internet

Il -  Etat des lieux du secteur des télécommunications au Bénin

II. Etat des lieux du sec teu r  des télécomm unications au Bénin

II.a) L e s  A c q u is
/ /

- ,  > Elaboration du D ocum ent de Politique e t de Stratégie du secteur des
^--- Télécoms e t des TIC

> Transmission du Projet de Loi sur les Communications Électroniques à

l’Assemblée Nationale

> Déploiement de la Fibre Optique à partir du câble sous marin SAT3

> Exploitation de cinq licences GSM pour la téléphonie mobile

> Avènement de l’In ternet mobile

> Attribution de cinq licences pour la fourniture de l’Internet sur tou te

l’étendue du te rrito ire national

■> Une A utorité de Régulation assurant le rôle d’arbitre dans le secteur



Il -  Etat des lieux du sec teu r  des té lécomm unications au Bénin 

,   j ll.b) Les Insuffisances constatées
/

o  Existence de plusieurs localités non couvertes par les services de 

-i télécommunications

o  S’agissant de l’Internet, on note que la qualité de service n’es t pas à la 

hauteur de la demande : non fiabilité de la connexion, insuffisance du 

débit, prix exhorbitants, etc ... 

o  Cybercriminalité galopante

o  Inexistence de services en ligne au niveau de l’Administration 

Publique (Centrale e t Décentralisée) 

o  L’opérateur historique (Bénin Télécoms SA) n ’est pas compétitif : 

Infrastructures désuètes, Service à la clientèle quasi inexistant, tarifs 

de location des circuits exhorbitants,etc ....

I I - Etat des lieux du sec teu r  des télécommunications au Bénin

ll.b) Les Insuffisances constatées (suite et fin)

!! : O Bénin Télécoms SA demeure le seul opérateur
\ \  ¿ d’infrastructures limitant de fait les Investissements Directs

Étrangers e t  nationaux dans ce secteur d’activités.

o Pas de solution Backup en cas de défaillance du SAT3

o Loi sur les communications électroniques encore en souffrance

à l’Assemblée Nationale

o Le E-Business peine à démarrer

o Faible promotion de la gouvernance électronique e t du

domaine national .bj

o Inexistence d’infrastructures e t d’applications E-Gouv pour

doper le marché des TIC



ll.c) Les Attentes du secteur privé

o  Mise en place rapide d’une A utorité de Régulation indépendante e t 

neutre

o  Impliquer le secteur privé dans la mise en oeuvre du E-Gouvernement 

o  Faire du Bénin une destination TIC: fiscalité attractive, promotion du 

développement des contenus e t des services à valeur ajoutée 

o  Mise en place de technopoles TIC

o  Définir une stratégie de lutte contre la cybercriminalité

o  Promouvoir le e-Paiement e t le Com m erce électronique : s’inspirer par

ex de l’expérience Tunisienne avec la création d'une commission 

nationale pour le développement du com merce électronique... 

o  A dopter une politique de renforcem ent de capacités des ressources

humaines : créer une école supérieure des TIC

Il -  Etat des lieux du secteur des télécommunications au Bénin

III -  Evolution des indicateurs du secteur des télécommunications 

■ Investissements dans le secteur de la téléphonie

Tableau 1: Evolution des investissements dans les réseaux télécoms au 
Bénin (en milliards de FCFA)

2006 2007 2008 2009 2010

Inv.Tél Fixe 1,854 3,358 4,150 0,362 0

Inv.Tél Mob 21,483 84,639 208,715 158,618 46,281

Inv. Global 23,337 87,997 212,87 158,98 46,281

Taux - 277% 141,9% (25,3%) (70,9%)

Source: (ATRPT.2010)
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III -  Evolution des indicateurs du secteur des télécommunications 

■Revenu des services de télécommunications

Tableau 2 : Evolution des revenus des services de télécommunications au 
Bénin (en milliards de FCFA)

2006 2007 2008 2009 2010

Rev.Tél Fixe 33,982 40,618 34,687 10,808 10,808

Rev.Tél Mob 62,262 72,540 118,081 148,982 167,894

Rev. Global 96,244 113,158 152,768 159,790 178,702

Taux - 17,57% 35% 4,6% 11,83%

Source: (ATRPT.2010)

III -  Evolution des indicateurs du secteur des télécommunications

■ Contribution du secteur au budget de l’Etat

/ Tableau 3 : Contribution du secteur au budget de l’Etat (en milliards de
FCFA)

2007 2008 2009 2010

D roit de licence 61,5 f 1,5 11,5 11,5

Redevances aux missions 
générales de l’Etat

• 0,301 3,188 3,587

Redevances ressources 
rares

- 0,015 0,366 0,843

A utres redevances - - - 8,980

Contribution Globale 61,5 11,816 15,054 24,91

Toux - - 27,4% 65,47%

Source: (ATRPT.2010)
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IV. Perspectives

IV.a) Mesure des indicateurs TIC 

Le Bénin effectuera au cours de l’année 2012, son 4ème Recensement 

Général de la Population e t de l’Habitat (RGPH4). L’A utorité de 

Régulation profitera de cette  opération pour collecter les données sur 

l’accès e t l’usage des TIC par les ménages au Bénin.

IV.b) Accroissement des revenus du secteur

Le Gouvernem ent du Bénin vient de lancer par le biais de l’A utorité de 

Régulation, le recrutem ent de deux opérateurs pour l’établissement e t 

l’exploitation des réseaux mobiles 3G au Bénin. C ette  opération qui 

perm ettra de disposer d’opérateurs de réseaux 2G/3G perm ettra à 

l’Etat d ’engranger des revenus directs.

Aussi faudrait -  il no ter l’octroi d’autorisation de fourniture d’accès 

internet à cinq opérateurs privés.

V. CONCLUSION
En conclusion, le Bénin a engagé plusieurs réformes dans le 

secteur des télécommunications et des TIC depuis 2006. Ces 

réformes qui sont toujours en cours permettront à terme de 

faciliter l’accès des populations aux services de 

télécommunications, le développement des activités des 

opérateurs, e t  l’accroissement des ressources de l’Etat.

Nous sommes convaincus que la réalisation d’une étude sur la 

contribution du secteur des télécommunications à l’économie 

nationale permettra de quantifier la valeur ajoutée du secteur à 

l’économie nationale.
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Measuring Broadband capacity, quality and speed

Ministry of Information and Communication in Bhutan is solely responsible for helping the 
two telecom operators to increase their broadband capacity, quality and speed. To this 
extend, MolC is in the process of establishing a II International gateway in the country as 
well as laying down fiber optic cable across the country to increase broadband capacity, 
quality and speed.

Bhutan being a small market has only two telecom operators and among which only one 
telecom operator i.e. Bhutan Telecom provides broadband connectivity. In order to measure 
the broadband capacity, quality and speed, MolC collects quarterly /  bi-annual 
information/data's from the telecom operators.

Information such as:

a. Broadband (fixed/mobile) subscribers

b. Broadband (fixed/mobile) internet connection charges

c. Broadband (fixed/mobile) broadband speed (Mbits)

d. Broadband (fixed/mobile) capacity

e. Data on broadband price per additional downloaded (Gigabytes) once the monthly 
allotted limit of broadband subscription is over.

Measuring ICT sector investment, revenue and value added.

Minister, MolC being is the sole authority to provide subsidy to the ICT sector in the country. 
In order to provide such financial support we carry out table survey to find out their needs 
and requirements. Information on investment by ICT sector though collected by Ministry, 
couldn't be shared due to confidentiality issues, but revenue earned, etc are collected.

Data/information such as on:

a. Total revenue from all telecommunication operators,

b. Revenue from fixed telephone services,

c. Revenue from fixed telephone connections charges

d. Revenue from fixed telephone calls and subscriptions charges,

e. Revenue from local and international calls and

f. Revenue from mobile networks is collected.



Ministry of Information and Communications is mandated to collect information/data with 
regard to ICT/Telecom sector in the country. With this mandate, MolC is actively involved in 
forming indicators for various household ICT access and individual ICT usage. In 2009, MolC 
calculated the ICT Development Index via a table survey using the formulae used by ITU. The 
Index was calculated especially to measure ICT access and ICT. Result for it can be found in 
MolC's website i.e. www.moic.gov.bt. MolC via a local consultant is also trying to measure it 
for 2010.

3. Revisions to the indicators on household ICT access and individual ICT usage

Taking into account the new development in the world of ICT, MolC is in the process of 
revising its ICT indicators. We are also organizing workshop and meetings for local 
stakeholders on ICT statistics and its indicators in November, 2011. MolC will further 
collaborate with National Statistical Bureau to discuss on the same topic.

4. Emerging issues such as measuring e-accessibility and e-waste.

a. e-accessibility:

Bhutan is coming up with project such as "Government to Citizen" where various e- 
services such as No Objection Certificate, forest clearance, Office procedure Auto­
machine, etc is being introduced in-order to develop e-accessibility. By 2012, Bhutan 
intends to introduce 110 such e-services /  online services. Due to the great importance 
to e-accessibilities, MolC is seriously looking into the matter of measuring e-accessibility. 
As of now, MolC has conducted one major survey in the field of Media and ICT in 2008 
(information available with me), where certain questions on ICT was also asked. Due to 
lack of capabilities within the ministry, we were not able to carry out any other major 
surveys but we did carry out few table surveys.

b. e-waste:

Bhutan being in a developing state is seriously looking into e-waste. The royal 
government via MolC is now looking to frame e-waste act. MolC being the focal ministry 
is not only responsible for forming various policies and rules but also forming indicators 
for information collections. Bhutan being new to the subject, ITU's help would be highly 
appreciated.

5. Results of the work carried out by the Expert Group on Telecommunications/ICT Indicators 
(EGTI) and launch of the ITU Handbook on infrastructure indicators.

I am an member of the Expert Group on Telecommunications/ICT Indicators! EGTI) online 
forum.

http://www.moic.gov.bt
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I- Présentation du Burkina Faso

Pays sahélien situé au c œ u r  de  l'Afrique d e  l 'Ouest, le Burkina Faso s 'é te n d  sur une 

superficie de  274 900 km2. La population, es t  e s t im ée  à 15 730 977 hab itan ts  en  2010 avec 

un taux  m oyen  de croissance d ém ograph ique  annuel de 3,1 %, soit une  dens ité  m oyenne  de 

51,8 hab itan ts  au km2. La population es t  e ssen tie l lem en t rurale seu lem e n t  un Burkinabé sur 

cinq habite  en ville. Classé parm i les pays les moins avancés  (PMA) d e  la p lanète ,  le Burkina 

Faso a un PIB par t ê t e  de 563,5$ en 2010 e t  e s t  classé 17 7 ém e  sur 182 en  2009 par l'indice 

du d év e lo p p e m en t  hum ain du PNUD. Pays enclavé, limité au plan des  re ssources  nature lles ,  

le Burkina Faso a pris conscience de l 'opportun ité  q u e  lui o ffren t les technologies de  

l 'inform ation e t  de  la com m unication  pour com bler son re ta rd  e t  am orcé  un d év e lo p p em en t  

durable .  De ce fa ite  le pays place les TICs au cen tre  des  ces p réoccupation  avec la mise en 

place d 'u n  cad re  ju rid ique e t  institutionnelle po u r  b o o s te r  ce sec teur.  A la faveur de  la loi N° 

051 /98  AN du 04 décem bre 1998 portant reforme du secteur des té lécom m unica tions  au 

Burkina Faso, la Loi N° 061-2008/AN du 27 n o v em b re  2008 p o r ta n t  règ lem en ta t ion  générale  

des  réseaux  e t  services de  com m unica tions  é lec tron iques  au Burkina Faso e t  la Loi n° 033- 

2001/AN p o r tan t  o rganisation de  la concurrence  au Burkina Faso ; le pays s 'e s t  d o te r  d 'un  

cadre  rég lem en ta ire  am bitieux  e t  a ouvert  le sec te u r  a la concurrence. Dés lors la nécessité  

d 'avoir des  ind icateurs fiable pour m e su re r  la perfo rm ance  de  ce se c te u r  e t  d 'éclairer les 

décisions politiques sur les TICs s 'im pose



II- Acteurs producteurs de données sur les TICs

Les s truc tu res  g o u v ern em en tau x  qui collec tent ou p roduisen t des ind icateur sur les TICs 

son t :

•4 Institut Nationale de la Statistique et de la Démographie (INSD) ;

L'INSD es t  l 'o rgane chargé de  la coordination de  l'activité statis tique. A ce titre, il consti tue  

l 'o rgane exécutif central du Systèm e S tatistique National. Il es t  chargé n o ta m m e n t  de la 

mise en place d 'un  Systèm e National Intégré pour la collecte, l 'analyse, la publication e t  la 

diffusion des  s ta tis tiques  économ iques ,  dém ograph iques, sociales e t  env ironnem enta les ,  en 

recouran t  soit à des  re cen se m e n ts  exhaustifs ou à des e n q u ê te s  par sondage, soit à 

l 'exploitation des d o n n ées  en p rovenance  des  sources adm inistrative ou du sec teu r  privé.

-4 Autorité de régulation des communications électroniques et des postes (ARCEP);

L'ARCEP assure la fonction de  régulateur des télécomm unications au Burkina Faso, elle 

collecte e t  de  cen tra lisen t ég a lem en t  des  indicateurs du sec te u r  au niveau national.

4̂ Ministère du Transport et de l'Economie Numérique (MTPEN)

Le MTPEN, en  t a n t  que  re p ré s e n ta n t  de  l 'Etat du Burkina Faso dispose de  ce fait d 'u n e  

base  de  d o n n ée s  fournis par les au tre s  sources de  collecte, qui lui p e rm e t  de renseigner e t  de 

servir les différents ques tionnaires  des indicateurs des  té lécom m unica tions qui viendrait a lui 

ê t re  adressé .

III- Présentation du Système de globale de collecte.

La présen ta t ion  se  fera par s truc tu re  e t  précisera les indicateurs à collecté :

Collecte au sein de l'Institut Nationale de la Statistique et de la Démographie

L'INSD o rgane  nationale  des  s ta tis tiques  collecte pér io d iq u em en t des d o n n ée s  socio- 

économ iques  e t  sur ce t te  calcule des  indicateurs su r le sec te u r  des  TICs : Des en q u ê te s  

périod iques en m oyenne  chaque  3 ans, sur les conditions de vie d es  m én ag es  qui p e rm e t  a 

l'institut de calculé des  indicateurs sur l 'accès des TICs au m énage .  Ces e n q u ê te s  (EICVM 

2009 ; QUIBB 2005 2003, e n q u ê te  b u d g e t  consommation....)  se fond  sur un échantillon



re p résen ta t i f  sur l 'en sem ble  du terr ito ire  e t  p e rm e t  d 'avoir en t re  au tre  les indicateurs sur : 

la proportion  des  m én ag e  p o sséd an t  un té lép h o n e  portab le  ; la proportion  des  personnes  

p o sséd an t  un té lép h o n e  fixe, la p roportion  des  m énages  qui o n t  accès a l 'in ternet.

Des e n q u ê te  au près des  en treprise .  L'INSD a réalisé en 2009 le R ecensem en t industriel e t 

com m ercial du Burkina Faso d o n t  la périodicité es t  de  5 ans. Ce re c e n se m e n t  a d én o m b ré  

36 169 en trep r ise  industrielle e t  com m erciales au Burkina Faso e t  perm it  d 'avoir des 

indicateurs su r l'accès des en trep r ises  aux TICs a savoir le n o m b re  d 'en trep r ise  qui so n t  

co n n ec tés  a in te rne t,  la proportion  des en trep r ise  p o sséd an t  une  boites  postales, la 

p roportion  d 'e n trep r ise  p o sséd an t  un fax, un té lép h o n e  fixe ou mobile, la proportion  

d 'en trep r ise  p o sséd a n t  un émail ou un site in te rne t.  L'institut réalise ég a lem en t  des  

collectes co u ran te s  su r  les en treprises  p e rm e t ta n t  d 'avoir ég a lem en t  des informations 

relatives aux  TICs on p e u t  citer la collecte sur la p roduction  industrielle e t  comm erciale , la 

collecte co u ran te  su r les investissem ents  des  en trep r ises  qui p e rm e t te n t  de calculer les 

indicateurs, sur les investissem ents  dans le s ec te u r  des TICs, la valeur a jou té  e t  

l 'employabilité de ce sec teur.

Il fau t  n o te r  to u t  ces indicateurs ne son t  pas issues d 'e n q u ê te  spécifique sur les TICs, 

l 'Institut avait p révue de  réalisé en 2011 une e n q u ê te  spécifique sur les TICs pour  collecter 

de  façon exhaustive to u t  les indicateurs sur le s ec te u r  des  TICs.

<4 Collecte au sein de l'Autorité de Régulation des Communications Electronique et 

des Postes

En ce qui c o n c e rn e  la co llec te  d e s  d o n n é e s  a mis en  p lace u n e  p ro c é d u re  p o u r  la collec te  

d e s  d o n n é e s  s ta t is t iq u es  a u p r è s  d e s  a c te u r s  du s e c te u r .  Un e n s e m b le  d ' in d ica te u rs  a é t é  

co n s ig n é  su r  d e s  f iches  soum ises  pa r  l 'au to r ité  d 'u n e  f réq u en ce  m ensuelle  e t  annuelle  aux 

d iffé ren ts  o p é ra te u rs  afin qu'ils pu issen t les renseigner.  Ces d e m a n d e s  de  d o n n ées  

s ta t is tiques  du s e c te u r  des  té lécom m unica tions/TIC  so n t  en  en t re  au tre s  relatives : au parc 

d 'a b o n n és ,  au vo lum e des  com m unica tions  écoulés  sur les d ifférents réseaux, aux 

consom m ations  m oyennes/c lien t,  aux emploies, aux tarifs e t  trafics, aux co u v e r tu res  

g é o g rap h iq u es  d es  réseaux , aux d is t r ib u teu rs  ag réés ,  aux  r é s e a u x  co m m erc ia le s ,  aux  

té lé - c e n t r é s  e t  cy b e r  café, e t  à la co n tr ib u t io n  fiscale d e s  o p é ra teu rs  dans le secteur.



IV- Perspective

L'intérêt des  Tics pour  le d év e lo p p e m en t  des  pays en voies de d év e lo p p em en t  n 'e s t  plus a 

d ém o n tré .  Pour ce faire il faudrait  am éliorer la capacité, la qualité e t  du débit  des  réseaux  

large bande  qui va p e rm e t tre  de  déve loppé  les possibilités d'utilisation e t  d o n n é  une  valeur 

a jo u te r  considérable au sec te u r  de  la form ation, la san té ,  l 'économ ie (carte de crédit, achat 

en ligne....). L 'amélioration de l 'offre en m atiè re  de  TICs ne p eu t  se faire a travers un 

investissem ent co n sé q u en te  dans ce sec teu r  qui p e rm e t tra  d 'am élio rer  aussi bien le bien 

ê t re  des  co n so m m ateu rs  mais aussi la valeur a jou té  du sec teu r  e t  de  l 'économ ie nationale. 

L 'enquête  que co m p te  réalisé l'INSD se fera sur l 'ensem ble  du terr ito ire  nationale  e t  

concernera  les trois sous sec te u r  des  TICs a savoir le sous  s ec te u r  de  la té lécom m unica tion , 

le sous sec teu r  de  l 'information e t  enfin celui de l'audio visuel. Cette e n q u ê te  p e rm e ttra  

d 'avoir des  indicateurs sur la capacité  e t  la qualité du service TICs, la cyber-accessibilité, les 

investissem ents  réalisés, la valeur a jou té  du secteur,  l 'employabilité du secteur, les chiffres 

d 'affaire des  ac teurs  e t  bien d 'au tre .

V- Quelles que indicateurs sur les TICs

Official name / Nom officiel BURKINA FASO

Location / Site AFRIQUE DE L'OUEST

Boundaries / Frontières
GHANA, COTE D’IVOIRE, MALI, NIGER, TOGO et 

BENIN

Area/Superficie 274.200 Km2

Population /Population 15 7 3 0  977d'habitants

Official language / Langue officielle FRANÇAIS

Other languages / Autres langues MOORE, DIOULA, FOULFOUDE



Per Capita GDP/PIB par habitant 285 129 Fcfa (563,5$)

Capital/Capitale OUAGADOUGOU

Large cities/Grandes villes

Bobo-Dioulasso, Koudougou, Banfora, 

Tenkodogo, Ouahigouya. Fada N’Gourma, Yako, 

Dori et Kaya.

Currency / Monnaie FRANCS CFA

Indicateurs sur les TICs au le Burkina Faso

............. M E — |

Telephone lines / Lignes 
téléphoniques

152 461 .................. 143 963

Mobile lines / Lignes de 
téléphones portables

3 823 625 5 707 850

Parc global (fixe et mobile) 3 976 086 5 851 813

Télédensité fixe 1 ,00% 0,91%

Télédensité mobile 25,11% 36,28%

Télédensité (fixe + mobile) 26,11% 37,20%

Localité fixe couverte 366 400

Nombre de fournisseur internet “ 36

Connexion bas débit 11 417 14 548

Connexion haut débit 11 947 14 193
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Economie and Social Commission for Asia and the Pacific (ESCAP)

Contribution to the 
9th ITU World Telecommunication/ICT Indicators Meeting (WTIM)

Change is accelerating in the Asia-Pacific region, as it becomes the global economy’s growth 
driver. With growth in the developed world expected to hover around 2% for the rest o f the 
decade, Asia-Pacific appears to have reached the limits o f its export-driven development 
model that served it so well in the past few decades. A paradigm shift in the direction o f an 
economic growth process, that is more inclusive and sustainable, and thus increasingly 
sourced from within the region, is emerging. Digital innovation is proving to be a key 
accelerator of this shift, holding much promise that all peoples will be empowered to 
contribute more meaningfully to the region’s emerging information economy and knowledge 
society.

However, there are still fundamental challenges limiting the contribution o f information 
and communications technology (ICT) towards a more inclusive knowledge-based society 
and sustainable development. The digital divide in Asia-Pacific has widened rather than 
narrowed over the past decade, which is causing great concern. In our region, the 
traditional global North-South divide is giving way to an even starker divide that is intra- 
regional, notably between East and South Asia. This is undoubtedly a reflection o f the 
nature o f the region’s paradigm shift, in which some countries are surging ahead as global 
leaders in innovation, dynamism and growth, whilst other countries are falling behind.
Even more worrisome, is that in the region’s developing countries an estimated four out of 
five persons still remain offline and the divide has grown in the very technologies (mobile 
broadband internet) that are the most powerful tools in the transformation to a knowledge 
economy. A further concern is that as legislation to include the rapid technological 
advances lags behind, policies may fail to incorporate, prepare for, and protect the 957 
million people living below the international poverty line and the growing number of 
vulnerable people in our society.

To properly situate the opportunities and challenges and their implications for development, 
there is need for a more in-depth economic, as well as social analysis, based on a systematic 
quantification o f the ICT sector. In Asia-Pacific, perhaps more so than in other regions o f the 
world, the lacunae in data are particularly evident. ESCAP therefore supports the work o f the 
UN Partnership on Measuring ICT for Development, and will contribute to an enhanced 
understanding o f the information society and knowledge economy o f the region through the 
following planned activities:

• Measurement o f ICT trends in selected countries in the Asia-Pacific region. Three 
country studies will be carried out tentatively in the Philippines (ASEAN, developing 
country), Bangladesh (South Asia, LDC) and in Mongolia (Central Asia, 
Landlocked);

• In support o f WSIS 2015, conduct of a regional review o f the implementation o f the 
targets agreed to, that includes review by senior ICT policy-makers of the region.



These activities will be carried out through the Information and Communications Technology 
and Disaster Risk Reduction Division (IDD) of ESCAP, and the Asian and Pacific Training 
Centre for Information and Communication Technology for Development (APCICT) of 
ESCAP, within the framework o f internationally agreed development goals, including MDGs 
and the World Summit on Information Society (WSIS) 2015, and in partnership with other 
UN organizations.

ESCAP is strongly positioned to coordinate the above mentioned actions because o f its 
unique role as a regional intergovernmental organization with the widest geographic coverage 
in Asia and the Pacific. It also builds on the experiences and lessons learned from work on 
ICT and disaster risk reduction (DRR), such as ESCAP’s collaboration with sub-regional 
organizations and United Nations regional offices to facilitate collaboration with disaster 
communities and networks. Furthermore, ESCAP is also able to draw on and utilize the 
platform of APCICT’s established capacity building programmes such as the ‘Academy of 
ICT Essentials for Government Leaders’ (Academy).

In this context, ESCAP/IDD welcomes the further views and collaboration of interested 
Governments, International Organizations, and Civil Society organizations active in the Asia- 
Pacific region. Further information can be obtained from the contact below.

Ms. Tiziana Bonapace (Ms)
ICT and Development Section
ICT and Disaster Risk Reduction Division
United Nations Economic and Social Commission for Asia and the Pacific
T el.+66-2-288-1875
bonapace.unescap@un.org
http://www.unescap.org/idd/ids.asp

mailto:bonapace.unescap@un.org
http://www.unescap.org/idd/ids.asp
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Broadband Capacity, Quality and Speed - India Position Paper 2011

Overview

Internet and broadband are widely recognized as a catalyst for the socio­
economic development o f the country. The available studies suggest that income o f 
business entities and households increases by the use o f ICT. Thus it contributes to 
the growth in GDP. The World Bank report on economic impact o f broadband shows 
-  growth o f GDP by 1.38 percent point for each 10 percent increase in broadband 
penetration -  for the developing countries. The broadband has a higher growth impact 
relative to the all other telecommunication technologies.

Percen tag e  Points

Fig. 1. Im pact of B roadband on GDP

Fixed M obile In te rn e t

Technology

B roadband
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I Low Incom e E con om ies

Telecom Sector - India

Telecommunications is one o f the few sectors in India, which has witnessed 
the most fundamental structural and institutional reforms since 1991. Indian telecom 
network has become the second largest telephone network in the world only after 
China. In recent times, country has emerged as one o f the fastest growing telecom 
markets in the world. Indian telecom network has about 900 million telephone 
connections as on 31st August 2011 out o f which about 866 million are mobile 
telephone connections.

The target o f 500 million telephone connections by 2010 has been achieved in 
September 2009 itself. Also, the eleventh plan target o f 600 million telephone 
connections by March 2012 has already been achieved in February 2010. However, 
the growth o f internet and broadband has been comparatively slow. There are about 
19.7 million internet and 11.8 million broadband subscribers in the country at the end 
o f March 2011. Although the teledensity o f  74.96% has been achieved, there exists a 
wide gap between urban teledensity (164.48%) and rural teledensity (36.23%). Taking 
into consideration the fact that 70% of the population lives in rural areas, in India, the 
real challenge will be to connect rural India.

Internet and Broadband Growth in India

The current demand for Internet bandwidth within the country is driven 
primarily by software exporters, information technology enterprise solutions (ITES), 
banking, software service providers, and the finance sector. Most of these industry 
segments are classified under the umbrella o f business process outsourcing (BPO), 
thereby making broadband a key to the back-offices in India.



Home users constitute only a small share (typically in the single digits in terms 
o f usage) of this demand. Applications of broadband in the Western world such as 
healthcare, telemedicine and video-on-demand are either missing or exist in negligible 
numbers. Historically, across the globe these segments have implied the emergence of 
access users that lead to voluminous growth and Internet proliferation, thereby 
achieving an e-lifestyle.

In India, broadband has been defined as an “always-on” connection with 
download speeds o f 256 Kbps which under the draft New Telecom Policy 2011, is 
proposed to be revised to 512 kbps and further to 2 Mbps by 2015 & 100 Mbps by 
2020. Penetration o f broadband in India remains low. There were 0.18 million 
broadband connections at the end of March 2005. These broadband connections have 
grown to 10.30 million by the end of September 2010 and 11.8 million at the end of 
March 2011.

The broadband growth is still largely dependent on urban usage and demand. 
More than 60% broadband subscribers are in the top ten metros and tier-I cities and 
more than 75% connections are in top 30 cities. Just 5% o f the broadband connections 
are in rural areas which are meager compared to about 31% of total mobile telephone 
connections in rural areas.

There are 19.7 million Internet subscribers at the end of Mar-11. Apart from 
this, 381.40 million wireless subscribers have subscribed to Data services. Share of 
Broadband subscriptions in total Internet subscriptions was about 60% in Mar-11. 
Number o f Narrowband subscribers was 7.79 million in Mar-11. The total Internet 
leased line customers stood at 45,275 at the end o f Mar-11.

The bandwidth owned by various ISPs for their ISP operations and Internet 
Leased lines is reported to be 610 GB for International and 403 GB for National at the 
end o f Mar-11.

Fig.2 Growth of Internet / Broadband I Mobile Phones in
India
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Technology Preferences in India

While broadband has been deployed using Cable Modems, DSL technologies, 
fiber and wireless, in India DSL has been predominantly used. DSL can be easily 
deployed on existing copper pairs going to subscriber’s premises. The technology
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wise breakup o f broadband connections is given below which shows that 86.89% of 
total broadband connections are on DSL. The most common DSL technology 
deployed is ADSL2 and ADSL 2+. These technologies typically support download 
speed upto 2 Mbps for copper loop length o f less than 3 Kms from the exchange. 
Higher speeds are possible on shorter loop lengths and pre-qualified copper pairs.

Broadband Penetration Problem in India

Internet usage in India has grown at a modest rate in the past few years. This 
subscriber growth has been significantly lesser than what was expected. Particularly 
worrisome is the sluggish growth in the broadband sector o f both retail customers and 
small enterprises. Internet usage in India has grown at a modest rate in the past few 
years quite in contrast to the demand for cellular lines. The number of Internet 
subscribers in India has been growing at about 25 percent the actual consumption of 
bandwidth has been low at 87 Gbps. This subscriber growth is significantly less than 
what was expected and is about 6 percent o f that o f People‘s Republic o f China, and 4 
percentage o f the United States.

Penetration o f broadband in India remains low and the targets set in the 
national broadband policy remain unachieved. High cost o f bandwidth is a major 
reason for the sluggish growth o f  Internet in India. The problem is on the following 
fronts:

■ Expensive international connectivity through submarine cables.
■ The low PC penetration and affordability issue due to high cost
■ Poor network operations by ISPs.
■ An underdeveloped last mile infrastructure.

To accelerate broadband connectivity, equipments need to be made available 
at an affordable price. In addition, local content in local languages need to be 
developed.

RF spectrum being a limited resource, with competing and increasing 
demands, there is a need to have optimal and efficient use with greater sharing o f this 
resource by all stakeholders. Therefore, effective RF spectrum planning has to be
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carried out for short term, medium term, and long term, taking into account the 
emerging new technologies. In order to achieve the objective o f high growth in 
telephone connections, availability of more spectrum is essential.

Government of India Initiatives for Broadband Proliferation in the Country

The Government o f India recognizes that provision o f world class 
telecommunications infrastructure and information is a key to rapid economic and 
social development o f the country. To address this issue, Government o f India is 
working on a National Broadband Plan.

National Broadband Plan

The National Broadband Plan envisages provision o f 75 million broadband 
connections (17 million DSL, 30 Million cable and 28 million wireless broadband) by 
the year 2012 and 160 million broadband connections (22 million DSL, 78 million 
cable and 60 million wireless broadband) by the year 2014.

A National Optical Fibre Network (NOFN) is being created which will 
provide broadband connectivity to 2.5 lakh Gram Panchayats for various applications 
like e-health, e-education and e-governance etc. The project will be funded by 
Universal Service Obligation Fund (USoF).

Wireless Broadband deployment

Apart from the above, the wireless broadband is likely to be the preferred 
route that many operators adopt in delivering broadband services to the masses o f the 
country. Wireless technologies have capabilities to provide widespread broadband 
access and could drive inclusive growth by way o f mobile banking, tele-education, E- 
govemance, tele-medicine etc. One of the key frontiers which would make journey in 
coming years exciting is the launch of 3G technology. With the introduction of 3G 
services, wireless broadband will facilitate the growth of broadband even in rural and 
remote areas.

To achieve the stipulated target, the Government has issued guidelines for 
Broadband Wireless Access (BWA) Services and auctioned 3G as well as BWA 
spectrum. Introduction of BWA services will enhance the penetration as well as 
growth o f broadband subscribers. Wi-Max has also been making headway for 
penetration o f wireless broadband connectivity across all the sectors.

The higher capital cost o f providing telecom services in rural and remote areas 
and also low revenue generation due to lower population density, low income and 
lack o f commercial activity in these areas, the penetration o f telecom facilities has 
remained very low. To address this issue and to provide better connectivity to rural 
and remote areas o f the country, Government of India has formulated a Universal 
Service Support Policy which came into effect from 01.04.2002.

USoF (Universal Service Obligation Fund)

A Universal Service Obligation Fund (USOF) was created and resources for the 
same are raised through a Universal Service Levy (USL) which has presently been 
fixed at 5% o f the Adjusted Gross Revenue (AGR) o f all Telecom Service Providers. 
The fund, so created is to be utilized exclusively for meeting the Universal Service 
Obligation.
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Various schemes under USoF are helping in providing rural telecom 
infrastructure and achieving the objective o f taking telecom facilities in rural and 
remote areas o f the country. Mobile towers are being set up in rural and remote areas 
for spread o f mobile services. Under USoF, schemes for increasing rural broadband 
connections are being initiated. Scheme for OFC augmentation between block and 
district head-quarters across the country are also being initiated. The rural wireless 
broadband scheme envisages providing broadband coverage to about 5 lakh villages 
at a speed o f 512 kbps (upgradeable to 2 Mbps) across India.

Regulatory M echanism

Government o f India has formed the telecom regulator “Telecom Regulatory 
Authority o f India” (TRAI) under the Telecom Regulatory Authority o f India Act, 
1997 enacted on March 28, 1997. The goals and objectives o f TRAI is focused 
towards providing a regulatory framework that facilitates achievement o f the 
objectives of Telecom Policy and to encourage greater cooperation in the telecom 
sector to facilitate better quality telecom services at affordable prices.

The TRAI monitors the performance of service providers in terms o f Quality 
o f Service benchmarks laid down by TRAI, through the quarterly Performance 
Monitoring Reports (PMRs) and monthly congestion reports submitted by the service 
providers. The TRAI also engages in regular survey on QoS through independent 
agencies and publish the results.

Policy Initiatives of G overnm ent of India - National Telecom Policy-2011

The Government of India is in process o f formulating National Telecom 
Policy-2011. The draft ofNTP-2011 has been published for Public Consultations in 
October 2011. The primary objective ofNTP-2011 is maximizing public good by 
making available affordable, reliable and secure telecommunication and broadband 
services across the entire country. The Policy envisages recognizing telecom and 
broadband connectivity as a basic necessity for education, health and governance and 
work towards ‘Right to B roadband’. Provide affordable and reliable broadband on 
demand by the year 2015 and to achieve 175 million broadband connections by the 
year 2017 and 600 million by the year 2020 at minimum 2 Mbps download speed and 
making available higher speeds o f atleast 100 Mbps on demand. Regulatory policies 
to promote competition by encouraging service providers, whether large or small, to 
provide value added services under equitable and non-discriminatory conditions. 
Given the continued predominant role o f wireless technologies in delivery o f services 
in ICT sector, NTP-2011 incorporates framework for increasing the availability of 
spectrum for telecom services including triple play services (voice, video and data) 
for which broadband is the key driver. This will be facilitated by deployment of 
services through appropriate instrumentalities, while safeguarding national interests.

Conclusion

The Government o f India has a vision to maximize public good by making 
available affordable, reliable and secure telecommunication and broadband services 
across the country. The strategy and action plan for broadband penetration includes 
utilization of existing infrastructure, encouraging the use o f alternative technologies, 
allocation of adequate Spectrum, ensuring adequate and low cost availability of
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International and National bandwidth, etc. The thrust is on multiplier effect and 
transformational impact o f broadband on the overall economy and to strike a balance 
between the interests o f users/consumers, service providers and government revenue. 
It recognizes that availability o f  low cost computers (PC and laptop) and Smart Hand­
held devices at affordable prices will further facilitate the growth of broadband 
services. It is envisaged that the initiatives to provide broadband on demand across the 
country will leverage on telecom infrastructure to enable all citizen and businesses, 
both in rural and urban landscape to participate in the Internet and Web economy 
thereby ensuring equitable and inclusive development across the nation.

(M.K. Yadav)
Director (P&M)
Government of India 
Department of Telecommunications
Ministry of Communications and Information Technology 
New Delhi, India 
T el.:+91 11 23372161 
Mobile: +91 9868130011
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INDICATORS ON HOUSEHOLD ICT ACCESS AND INDIVIDUAL ICT USAGE IN 
INDONESIA

Prepare by: Sugiharto (BPS-Statistics Indonesia)

I. Introduction

In recent years, information and communication technologies (ICTs) plays an important role 
in the economic and social in many countries, including Indonesia, which have put in place 
ICT policies in order to develop their information and knowledge societies. This is relate to 
Geneva phase o f World Summit on the Information Society (WSIS) in 2003, where member 
o f partnership started to work with statistical agencies and policy-makers to develop an 
agreed ‘core list’ o f indicator for measuring ICT1. As a result, there is an increasing need 
for reliable data and indicators on the access and use o f ICTs, and their impact on 
development. Such data and indicators help governments design and evaluate ICT policies 
and strategies, compare their ICT developments with those in other countries, and adopt 
solutions to reduce the digital divide.

II. Existing Condition: ICT Statistics on Households and Individuals

In line with household survey about access and use the ICT, BPS-Statistics Indonesia has not 
conducted a stand alone survey on ICT statistics. Some ICT questions were integrated to 
National Socio-Economic Survey {Susenas) dan Population Census (table 1).

Susenas:

In Susenas, the question about ICT not only connected to household condition but also 
member o f household condition. Recently, the susenas conducted quarterly. Total sample o f 
susenas is 300.000 household with covered all provinces.

In progress o f the susenas, there are several ICT question which is include ini susenas 
questioner early, i.e.: question about household with radio; household with TV, but in recent 
the question vave exclude from susenas questioner.

In term o f characteristic coverage, Susenas had place four focus term i.e. consumption, 
education, crime, and travel. But all o f  that actually the susenas data more emphasis on 
collecting household consumption data. The importance of consumption data are useful for 
studies o f poverty .

1 ITU, Partnership on Measuring ICT For Development: Core ICT Indicator 2010, p i.
2 Pajung Surbakti,1995, Socio-Economic Survey A Continual Data Source For Analysis on Welfare Development, 
p4.



Population Census:

There are two main question of ICT is integrated to Census in particular the 2010 Population 
Census, i.e.: Household with telephone facilities: PSTN/Cable Telephone; Cellular; PSTN 
and Cellular. Number o f  individual who used/access the internet in last 3 months.

Table 1. ICT’s Question which is integrated in to Susenas

Surveys ICT question
1. Susenas :

Note: total sample 
of susenas 300.000 
household; the 
survey conducted 
quarterly, coverage 
area all province in 
Indonesia.

1. Number o f households with radio (excluded)
2. Number o f households with TV (excluded)
3. Number o f households with Cable Telephone (PSTN)
4. Number o f  households with mobile cellular
5. Number o f households with computer:

a. Desktop/Personal Computer.
b. Laptope/Notebook.

6. Number o f households and Number of individuals who 
used/access the internet at place:

a. Home
b. Internet Kiosk
c. Work
d. School
e. Mobil Phone/Cellular Phone
/  Others ( other person’s home, hotel, airport, cyber 

café, any place via 
modem/IM2/Telkomfïash/Smart)

2. Population Census 
2010.
Note: the population 
census conduct 
every 10 years.

1. Household with telephone facilities:
a. PSTN/Cable Telephone
b. Cellular
c. PSTN and Cellular.

2. Number o f individual who used/access the internet in the 
last 3 months.
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Presentation Outline

•  Malawi Profile
•  Legal and Policy Framework
•  Regulatory Framework
•  ICT sector Performance
•  MACRA Initiatives
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Population 13.5 million (expected to reach 20 million in 2020)

Density no/ km2

Country size ^ ,4 8 4  km2 (20.6 % water)

% in rural areas 80 %

Capital City Lilongwe

Currency Malawi Kwacha (1 USD = MK150)

Climate Sub-tropical (dry and strongly seasonal)

Policy & Legal Framework
The Communications Sector Policy Statement (1 9 9 8 ) 
and the Communications Act of 1 9 9 8  are the 
prevailing legal instruments in the ICT Sector.

MICE is th e  overall ministry th a t  oversees  th e  sec tor 
including providing th e  enabling env ironm ent for ICT 
d eve lopm ent.



amework
•  The Malawi Com munications Regulatory Authority 

(MACRA) w as estab lished  u n d e r  section 3 o f th e  
Com m unications Act ( Cap 68:01 of th e  Laws of Malawi).

•  MACRA's Operations co m m en ced  in 2000 with a m an d a te  
covering t h e  four basic com m unication  sectors namely;

•  Telecommunications;

•  Broadcasting;

•  Postal services; and

• M an ag em en t  o f  radio frequenc ies  (spectrum ).

•  MACRA is an  in d ep en d en t  regulator, reporting  to 
Parliam ent th rough th e  Ministry of Information and  civic
Education. However th e  u ltim ate au thority  in te rm s  o f ______
decision making rests with th e  Board of Directors 
ap p o in ted  by th e  P re s id e n t .

Regulatory Mandate and Duties
In fulfilling its m an d a te  from th e  Com m unications Act, MACRA 
u nder takes  th e  following duties:

•  Ensuring th e  provision o f reliable & affordable com m unication 
services.

•  Protecting th e  in terests  of consum ers .
•  Prom oting efficiency and  com petit ion .
•  Encouraging th e  in troduction o f new  com m unications services.
•  Prom oting research  and  deve lopm en t.
• Serving as a policy advisory body to the Ministry 

responsible for communications.
<oac^
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Regulatory Mandate and Duties 
cont'd...

•  Fostering th e  d eve lopm en t of com m unications services 
and  technology in accordance with recognised international 
s tandards .

•  Prom oting universal access /  service.

•  Regulating fair access to  scarce and  vital resources (e.g. radio 
spectrum ).

<oaC/$

Telecommunications 
Fixed line services 

Mobile (cellular) services

Carrier of Carriers 

international Gateway

Internet Service Provision (ISP)

vSAT

Broadcasting

Radio Stations 

TV

2 (MTL&ACL)

4 (TNM ,Airtel, Gmobife and Celcom) 

1 (ESCOM)

4 (TNM, Airtel, M aren, MTL)

12 (operational)

154

25

4
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ICT Players ..cont'd...

Postal Services 

Public Postal operator 

International Commercial Couriers

Domestic (National) Commercial Couriers

Domestic (Inter-City) Commercial Couriers

<‘>acr»

STATISTICAL INDfCATOR

Teledensity

Fixed Telephone Customers

Fixed Teledemlty

Mobile Customers

Mobile Teledensity

Internet Customers

 ̂ internet Teiedemify 

Population covered by mobile signal

2132%

152,108

1.05%

3,037,469

20.87%

305,000

2.26%

84%

<Oac^
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ephoneCustom

•F ixed

•M obile

•T o ta l (fixed«-mobile)

2000 2001 2002 2003 2004 2005 20o6 2OO7 20o8 2009 2010
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I  A irTel 

IM T L

■ TN M

■ ACL

■ ISP* ( In te rn e t)
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Telecom Sector Contribution to GDP

Telecom Contribution To GDP

•IC T Contribution

1002 2003 2004 2005 2006 1007 2008 2009 2010

flour» ro Tanzania «ready i/np/ementeti

Backbone Fiber status Aug 2 0 1 0  \

LEGEND 
■  Regional capital 
«  Main backbone node
0  Minor Backbone Node

—  Optical fibre backbone (completed or existing)
—  Optical fibre backbone (under construction)
—  Optical fibre backbone (to be  completed)
—  100Mbps to Tanzania and Mozambique
—  Microwave backbone route

1 Microwave repeater

F dtw  route toZamtna ¿
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Nkhata Bay TH Nkhata Bay 
Chikangawa { £ ¡2 ------------ S S lC h in th e c h etTJS S 3  ci

Nkhotakota

Monkey Bay

• Next Generation Network
• Implementation started in Q3 of 2010
• To be completed by Qi of 2012

• The e-government
• So far automated the processing o f driving

licences and passports.
• The e-government is on going

• Government Wide Area Network (GWAN)
• GWAN will connect all government departments once 

completed
• 3G

• Both active mobile operators are offering 3G services
• Concentrated in major towns currently

9
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• The Regional Infrastructure Services Project
• To roll out terrestrial fiber from Lilongwe to a landing 

point in Tanzania
• To establish a Virtual Landing Point in Lilongwe
• Funded by the world bank

• WiMAX and WiFi- Being used by most of the ISPs
• Universal Access

• Establishing internet points of presence in rural areas
• Currently funded by the world bank but soon to be 

funded from the Universal Access fund

•  Converged (Unified) licencing
•  Allows Telecom o p era to rs  to  provide various services u n d e r 

o n e  licence (i.e voice, d a ta , video) over a single 
in frastructu re

•  Review of the communications ACT
• Sector specific regulations
•  Connect a constituency Telecenter project

•  The aim  is to  provide access to  ICTs to  all constituencies a t 
th e  en d  of th e  p ro ject

•  Connect a post office Telecenter project
•  The aim  is to  provide access to  ICTs to  as m any p o st o f f i c e ^ ^ -

as possible
m
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MACRA Initiatives ..cont'd..
•  Consolidated ICT regulatory M anagement System

• For efficient and effective monitoring o f the telecoms 
industry

•  Global M onitoring System
• For monitoring QOS for postal services

•  Broadcasting content monitoring system
• For monitoring TV and radio broadcasting content

• Digital Migration
• A move from analog to digital broadcasting
• Spectrum to be freed

11
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MINISTERE DES POSTES REPUBLIQUE DU MALI
ET DES NOUVELLES TECHNOLOGIES ¡jn Peuple — Un But — Une Foi

i****************

* Com ité de Régulation des Télécommunications* 
****************

Contribution du Mali

Evaluation des in vestissem en ts dans le 
secteur des TIC, des recettes de ce secteur  

et de sa valeur ajoutée

Au cours de ces cinq dernières années, le secteur des télécom m unications au Mali 
a  subi d ’im portantes m utations qui on t été favorisées grâce à  la libéralisation du 
m arché, à  la privatisation de l’opérateur historique et à  l’évolution des technologies.

Deux opérateurs détenteurs de licence globale à  savoir SOTELMA SA (Ex-opérateur 

historique) et ORANGE - Mali SA se partagent le m arché. C hacun d ’eux fournit des 
services de la téléphonie fixe, de la téléphonie mobile et des services Internet.

L’arrivée du partenaire stratégique de la SOTELMA en 2009 a  considérablem ent 
accélérée la croissance du m arché de la téléphonie. La croissance du m arché a  été 
estim ée en valeur d ’environ 15% au  cours de l’année 2010 pour atteindre plus de 

273 milliards de FCFA (soit 416 185 817 euros). Le taux de pénétration 
téléphonique est de 51% en fin 2010. Les réseaux mobiles se sont étendus 

significativement en dehors du D istrict e t des capitales régionales pour atteindre 
52% de taux de couverture de la population.

Les opérateurs SOTELMA SA et ORANGE MALI SA accélèrent leurs investissem ents 

d ans le h au t débit au  niveau de leurs boucles locales mobiles et fixes, ainsi q u ’au 

niveau de leurs backbones nationaux e t internationaux.
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* Com ité de Régulation des Télécommunications* 
* * * * * * * * * * * * * * * *

Les fournisseurs d ’accès à  Internet se trouvent dans une situation concurrentielle 
très difficile, avec seulem ent 2 PME encore vraim ent actives su r le m arché (Afribone 

et Global Technologies Ex CEFIB) su r la dizaine qui existaient il y’a  quelques 

années.

A partir de 2004, la DNSI (Direction Nationale de la S tatistique et de l’Information) 
devenue « In stitu t National de la Statistique « INSTAT » a  pu identifier la part sans 

cesse croissante des télécom m unications dans la formation du PIB, à  l’intérieur du 
secteur tertiaire e t indépendam m ent des transports.
Les extraits ci-dessous de tableaux en donnent une parfaite illustration.

Ces tableaux m ontrent à  suffisance, que le taux de croissance de la part des 
télécom m unications dans le PIB, tan t en valeur absolue qu ’en pourcentage, est en 

croissance régulière de 2004 à  2009.

En 2004 et 2005 la part des télécom m unications dans le PIB est passée de 73 à 

83,80 m illiards de francs CFA (soit 111287 782 euros à  127 752 276 euros), soit 
u n  taux  de croissance de 14,79%. En 2006, le taux de croissance est m onté à  

27,68% et en 2007 à  17,76%. En 2008 il a  bondi à  53,17% avec une valeur absolue 

qui est passée de 126 à  193 milliards de FCFA (soit 192 085 761 à  294 226 603 

euros).

En fin 2009, les télécom m unications ont contribué pour 229 milliards de FCFA 

(soit 349 108 249 euros) à  la formation du PIB, très loin devant les transports qui 
n ’ont contribué qu’à  22 milliards de FCFA (soit 33 538 783 euros). A titre 
d ’illustration, en pourcentage, les télécommunications ont contribué au PIB pour 

5,52% contre 0,54% pour les transports  en 2009.
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* C om ité de Régulation des Télécommunications*

En somme le taux  de croissance de l’apport des télécom m unications dans le PIB est 
croissant, et m onte en valeur absolue de façon substantielle.

Le tableau N° 1 récapitule la C ontribution du secteur des Télécom munications/TIC 
de 2004 à  2009.

Tableau N°1
2004 2005 2006 2007 2008 2009

Valeur Ajoutée 
Télécoms/TIC 73 83,8 107 126 193 229

Le tableau N° 2 récapitule la contribution totale du secteur des T ransports e t des 
Télécom m unications/TICS de 2004 à  2009 en milliards de francs CFA.
NB : 1 euro = 655, 957 FCFA.
Tableau N° 2

20 0 4 2005 2206 2007 2008 200 9
T ransport et Télécoms/TIC 901,6 1016,46 1129,87 1265,21 1431,83 1555,03
Valeur Ajoutée Télécoms/TIC 73 83,8 107 126 193 229
Pourcentage T ransport et 
Télécom/TIC dans le PIB 4,39 4,52 4,86 5,6 5,94 6,06
Pourcentage Télécom/TIC 2,77 2,9 3,34 3,68 5,01 5,52

In vestissem en ts

Le tableau N° 3 ci-dessous récapitule les investissem ents des opérateurs détenteurs 

de licence globale (SOTELMA SA et Orange Mali SA) de 2004 à  2009 en milliards de 

francs CFA (1 euro = 655, 957 FCFA).

2004 2005 2006 2007 2008 2009
Investissem ents

O pérateurs 46,14 33,89 49,11 58,72 50,72 32,14

Revenu global des opérateurs détenteurs de licence globale (SOTELMA -  SA et 
Orange Mali SA) de 2004 à  2009 en francs CFA (1 euro = 655, 957 FCFA).
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* Com ité de Régulation des Télécommunications*
* * * * * * * * * * * * * * * *

2004 2005 2006 2007 2008 2009
Revenu Global 

opérateurs 117,33 129,21 163,18 206,48 221,39 238,38

Parc global des abonnés aux réseaux fixe et mobile
La croissance du parc tous réseaux confondus reste très soutenue pour l’année 
2010. Le parc a  été estimé à 7 484 724 clients en 2010 contre 4 528 613 clients en 
2009 soit une croissance de 65%.

Tableau N° 4 : Parc global de 2005 à 2010

2005 2006 2007 2008 2009 2010
Abonnés Réseaux 
Fixes 75 904 82 521 80 005 76 544 68 070 80 148
Abonnés Réseaux 
Mobiles 761 986 1 505 995 2 530 885 3 438 568 4 460 543 7 404 576

Parc Total 837 890 1 588 516 2 610 890 3515112 4 528 613 7 484 724
Progression
Globale 77% 90% 64% 35% 29% 65%
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1. Introduction
It is important to collect statistics on the information society and to update these statistics on a 
regular basis in line with the latest international developments on key indicators and the 
mechanisms for data collection, analysis, and dissemination o f these statistics. These 
statistics will assist decision makers and policy makers in the Palestinian Territory to 
formulate appropriate economic policies and develop the Palestinian information society.

This paper addresses a number o f topics, the most important o f which is the development of 
information society indicators at the Palestinian Central Bureau o f Statistics (PCBS), such as 
indicators related to electronic security and trust in electronic services, electronic waste, and 
obstacles to monitoring Internet broadband services. This paper addresses the classification of 
IT economic activities as an independent economic sector according to the new International 
Standard Industrial Classification of All Economic Activities ISIC 2008. Along with the 
systematic collection o f data from different sources, this paper also presents plans for the 
future and selected recommendations.

In line with the Ninth World Meeting on ICT indicators, this paper aims to discuss the 
updates to ICT indicators and developments in the international committees , in addition to 
the approved core list o f indicators.

2. Information Society Statistics in Palestine
ICT statistics is a recent issue and PCBS has collected statistics on this field since 2000. 
PCBS is working to continue to develop ICT indicators on a regular basis consistent with 
international efforts in this field (See Annex).

ICT indicators monitored by PCBS cover information and communication technology 
infrastructure and access, as well as its use by families, individuals, and businesses. PCBS 
strives to keep pace with the rapid growth o f the information society sector in terms of 
relevant indicators and to adhere to developments by international institutions and 
organizations in the field o f information society statistics.

PCBS has developed other indicators relating to the inclusion of technology in health, culture, 
electronic crime, as well as indicators on e-trust services, e-security, electronic waste, and 
awareness o f e-govemment services.

3. Progress on ICT Indicators
The most important progress on indicators may be summarized as follows:

3.1 Electronic Security and Electronic Trust Services
On the basis o f recent recommendations by the United Nations Economic and Social 
Commission for Western Asia - ESCWA, PCBS added a set o f indicators and questions to the 
ICT household survey for 2011. The issues raised related to exposure to threats via 
networking sites on the Internet. These threats may be defined in five groups: entry o f viruses 
from the Internet, damage to or tampering with information, the publication o f pornographic 
content, theft o f personal data, and theft o f credit card numbers.
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3.2 Electronic Waste
PCBS plans to introduce indicators on this topic through two surveys. First, the household 
environment survey, conducted every two years in conjunction with the Labor Force Survey. 
The family are questioned on the major waste products in the home and the question includes 
the item "other", which includes electronic waste. In fact, electronic waste is almost non­
existent and is negligible within household waste so it is difficult to publish such data because 
o f its high variance.

The second survey is the economic environment survey, conducted every two years as an 
attachment to a series of economic surveys. The next survey will be in 2013. This survey 
monitors the proportion o f total waste for each economic institution but electronic waste is 
still classified under "other". We will develop a new classification o f electronic waste in the 
next round of the survey and therefore need to provide a clear definition of electronic waste.

3.3 Monitoring of Economic Indicators and Investment in ICT Sector
The series o f economic surveys carried out annually by PCBS cover all economic sectors. 
Based on the new International Industry Classification System - ISIC o f economic activities 
for 2008, the IT sector and telecommunications have been classified as a independent sector 
in the publication o f  2010 data, whether related to the value added, the number o f employees 
and all relevant economic indicators, as well as indicators of investment in technology such as 
the size o f assets and book value.

PCBS approved the new classification of goods and services for informatics and 
telecommunications in the issuance o f foreign trade indicators for both imports and exports. 
With respect to investment indicators, three companies work in the communications market in 
Palestine and they publish annual data on their assets and book value.

3.4 Monitoring Broadband Internet Speed and Quality o f Service
With respect to the type o f Internet connection, the speed used, and the extent of user 
satisfaction with it, it must be noted that half o f all Internet users in the Palestinian Territory 
use an indirect connection, whether from neighbors or friends, or Internet cafes. As a result, 
most o f these users are unaware o f the type o f connection from the supplier or the speed o f the 
Internet and we therefore recommend that such indicators should be measured by provider 
companies rather than through household surveys.

To assess the quality o f service provided, PCBS asked Internet users over the age o f 10 about 
the main technical issues that they face when using the Internet. The most frequent problems 
were repeated failures in the connection, pressure on the line provider, slow speed or 
browsing, or slow loading and downloading.

However, these technical problems were not limited to broadband but were cited by all 
Internet users regardless o f  their connection method. Most users actually use broadband, but 
indirectly.

4. Systematic Collection of ICT Indicators
PCBS depends primarily on two sources o f data to assess the information society: specialized 
statistical surveys and administrative records, in addition to population censuses.

4.1 Methodology o f ICT Household Surveys
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PCBS conducted the fifth series o f these surveys that target the family as a unit in addition to 
individuals aged 10 years and over. The layers of the sample were divided into two levels: 
first, govemorate level and the second, locality type level (urban, rural, refugee camp). The 
sample is a stratified systematic random cluster of three stages. The first phase is to select a 
stratified random sample consisting of 375 enumeration areas. The second stage is to select a 
random sample o f  households regularly from the enumeration area, to ensure 12 households 
from each of the selected enumeration areas. The third stage is to select a family member 
aged 10 years and over. KISH tables were used in the process of selecting an individual from 
the family to ensure random selection.

In order to ascertain the data required, the household survey questionnaires were developed 
following a review o f international recommendations and the experience of other countries in 
this field. There was also discussion with the relevant authorities within a dialogue between 
producers and users in the country. The questionnaires included the international core 
indicators list, in addition to the list of national indicators, e.g., SPAM, individual expenditure 
on ICT services, and indicators related to e-commerce and online shopping.

4.2 Methodology of ICT Business Surveys
PCBS conducted the first survey in this area in 2008. A brief questionnaire was also added as 
an attachment to the economic survey in 2010. The target group of these surveys comprised 
all the institutions registered in the Establishments Census of 2007. The sample was a 
systematic stratified random sample o f one phase. The sample covered all institutions within 
the layers o f the sample, which comprised thirty institutions or less, plus an inventory of 
establishments that employed thirty workers and more.

These institutions are divided into layers, each consisting o f three levels. The geographical 
classification level places institutions into two regions: the West Bank or the Gaza Strip. The 
economic activity level classifies the institutions by economic activity into six major sectors. 
The third level is the number in the workforce and enterprises are classified as follows: the 
first category (4 employees or less), the second category (5 — 10 employees), the third 
category (11-29 employees), and the fourth category (30 employees or more).

The business questionnaire examined the infrastructure necessary for the use o f technology, 
such as the availability of a computer and Internet services, and goods associated with the use 
o f technology, such as a landline telephone, fax, mobile phone, printer, use of the Internet, 
and networks to conduct commercial transactions. The questionnaire also covered constraints 
facing Palestinian institutions in the use o f  networks and the Internet for finance and the 
implementation o f commercial e-transactions. A set of indicators assessed the future direction 
in the use of ICT tools, as well as expenditure on ICT services available in economic 
institutions.

4.3 Administrative Records for ICT Statistics
Telephone numbers, the number o f calls, and call duration were obtained by a model provided 
to the Palestinian Telecommunications Company. Details o f cellular mobile telephone 
services and Internet service indicators are obtained via a special model provided to the 
Palestinian Cellular Communications Company, Jawwal.

There is a systematic process for data processing in PCBS. Following data collection from 
the field, data are compiled and their accuracy and credibility verified in cooperation with the
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sources o f the data. The data are then tabulated and the results examined in cases where 
questions arise about the validity o f the results to ensure credibility.

PCBS Experience in Developing Statistics

Non-statistical errors are possible at all stages o f project implementation, through the 
collection o f data, summed up as non-response errors, or response errors due to mistakes by 
the interviewer (fieldworker) or in data-entry. In order to avoid errors and reduce their 
impact, great efforts are made to train fieldworkers extensively on how to conduct interviews 
and a pilot survey is implemented. This is an essential part o f the preparatory phase o f any 
survey in order to check all the procedures and steps required for the success o f the main 
survey. It focuses on training, the form o f training used, the capacity o f trainers, training 
material and the extent o f coverage, the preparations necessary for the implementation o f the 
survey, trainee compliance with instructions, examination procedures for fieldwork through 
the structure o f the team, the mechanism and sequence o f the interview through the 
cooperation o f respondents, and difficult and sensitive questions. In addition, the processing 
o f data is examined to ensure accurate programming and audit automation in data entry. 
Once fieldwork is completed for the pilot survey, a meeting is held for the fieldworkers who 
participated for the purpose of discussion and feedback and to assess the pilot results and 
prepare an evaluation report. Based on the recommendations in the evaluation report, 
necessary adjustments are made to the questionnaire, the training manual, the training itself, 
the structure of team work in the field, and program entry.

Among the other actions necessary to adjust the quality o f the data, PCBS developed tools to 
examine the quality o f the data, including re-interviews for part of the survey sample. A 
report on the re-interview process is submitted to the managers o f the project for 
recommendations and for necessary action with regard to the implementation o f the survey.

Dissemination of ICT Indicators
Since PCBS started to collect data on information society indicators in 2000, it has issued 
more than ten publications ranging from statistical, descriptive, and analytical reports and 
press releases and is currently preparing raw data files for public use. Some of the most 
important publications are a set o f analytical and comparative studies and scientific papers on 
access and use by both families and individuals, or different economic institutions, and the 
economic impact o f  this access and usage. These publications are classified below.

The main set of descriptive statistical releases include:

Business Executive Survey on Information Technology and Communications, 2008. 
http://www.pcbs.gov.ps/Portals/ PCBS/Downloads/book 1511 .pdf.

Current Status of ICT in the Palestinian Territory, 2007. 

http://www.pc bs.gov.ps/DesktopModules/books/booksView.aspx?tabID=Q

7

http://www.pcbs.gov.ps/Portals/
http://www.pc


Household Survey of Information Technology and Communications, 2006: Main Findings Report. 

http://www.pcbs.gov.ps/Portals/pcbs/PressRelease/CommTec06e.pdf

The main set of analytical studies and comparative and scientific papers on access and use by 
families, individuals or economic enterprises and the economic impact of this access and usage 
include:

Comparative Report on Families and Individual Access to Information and Communication 
Technology, 2000-2009.

http://www.pcbs.gov.ps/Portals/ PCBS/Downloads/bookl 696.pdf

Analytical Report, 2009: Business Executive Survey on Information Technology and
Communications, 2008.

http://www.pcbs.gov.ps/Portals/ PCBS/Downloads/bookl 999.pdf

Scientific paper on: E-commerce in Developing Countries: the Palestinian Case. Conference of States 
on Technology and Development, 2010. London, January 2010.

Scientific paper on: The Use of Force and Economic Establishments of Information Technology: The 
Experience of Palestine. A1 Quds Open University: Palestine.

http://www.qou.edu/homePage/english/index.isp7pagekH86 

F uture Plans
The following are the most important requirements to develop the next phase in science and 
technology statistics in order to build an information society based on universal Palestinian 
access to knowledge and the adoption o f information as a key tool for the advancement o f 
society and the achievement o f aspirations in various fields:

1. Plan for the implementation of a community survey on innovation and creativity in 
institutions to assess the contribution of technology.

2. Plan for the dissemination of indicators relating to economic and service sectors, such as 
ICT indicators in health, agriculture, and culture.

3. Conduct a study o f indicators relating to the role played by technology in health, 
agriculture, the fight against poverty, and gender equality.

4. Adopt the principle o f integration and communication technology in the development of 
science and technology tasks. We intend to formulate proposals that reflect this trend and the 
implementation o f proposed surveys through electronic means, in addition to collecting some 
data from administrative records by electronic means.

Recom mendations
1. Introduce development indicators to assess and monitor the process o f technological 
development in communities.
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2. Strengthen the trend towards joint statistical projects between similar countries: culturally, 
socially, and economically.

3. Exchange regional and international experiences in the development and dissemination of 
statistics relating to information technology and communications, which will serve to bridge 
the gap between the official statistical institutions and decision makers.

4. Encourage such meetings that assist in unifying the concepts and mechanisms of joint work 
in the field of statistics, information technology, and communications.

5. Increase assistance to developing countries to expand their work on statistical information 
and communication technology through seminars and national and regional training 
workshops.
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Household Access and Use of ICT for Selected Years

Indicator Year
2000 2004 2006 2009

Households that Own Computer 
Households that Have Access to Internet 
Households that Own Television 
Households that Own Satellite Dish 
Households that Have Telephone Line 
Households that Have Mobile Line 
Households with One Member who has a 
Personal Website
Number of Computers Per 100 Inhabitants 
Persons (10 Years and Over) who Use the 
Computer
Persons (10 Years and Over) who Use the 
Internet
Persons (10 Years and Over) who Have E- 
mail Account

10.8
1.9

89.7 
45.4 
42.1
43.7

26.4 
9.2

93.4
74.4
40.8
72.8

5.1

35.7

11.9

5.1

32.8
15.9
95.3
80.4
50.8 
81.0

5.3

5.7

50.9

18.4 

10.0

49.2
28.5 
95.7
92.0
47.5 
92.4

9.1

9.3

57.1

32.3

21.3

.. : Means no data available.
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Business Access and ICT Use, 2007-2009

Indicator
2009 2007

Percentage of Establishments Using Computer 29.6 21.3

Percentage of Establishments Using Internet 20.2 12.7

Percentage of Establishments Using Electronic Transactions 4.2 2.3

Percentage of Establishments Using Transactions via Networks 0.5 0.4

Percentage of Establishments with a W ebsite 4.0 2.6

Percentage of Establishments Engaged in IT Research and Development 1.6 1.2

Number of Computers in Establishments Per 100 Employees 26.2 24

Number of Telephones Per 100 Employees 20.4 28

Number of Mobile Phones Per 100 Employees 52.1 40

Number of Employees Who Know How to Use Computer Per 100 
Employees

54.2 43.3

Number of Employees Who Use Computer Per 100 Employees 29.3 22

Number of Employees Who Use the Internet Per 100 Employees 22.6 15

Number of IT Specialists Per 100 Employees 6.6 3.5
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République du Sénégal
Un Peuple -  Un But -  Une Foi

MINISTERE DE L’ECONOMIE 
ET DES FINANCES

Ag«nc« NadoruU d«
U  Statistique et d e  la D ém ographie

EVALUATION DES INVESTISSEMENTS, DES RECETTES 
ET DE LA VALEUR AJOUTEE DANS LE SECTEUR DES TIC

L es T echno log ies d e  l’information e t d e  la com m unication (TIC) constituent d e  nos jours, un 
se c te u r s tra tég iq u e  au ssi bien pour les pays industrialisés, qu e  pour les pays les m oins 
a v an cés . Au S én ég a l, un e  attention particulière a  é té  p rê tée  au  sec te u r à  travers les  
politiques éco n o m iq u es m e n é e s  par le G ouvernem ent. Ainsi, les politiques d e  
dév e lo p p em en t défin ies dep u is l’in d ép en d an ce  ont toujours intégré la m aîtrise d e s  TIC les  
p lus m o d ern es. L es techno log ies d e  l’information e t d e  com m unication (TIC) so n t 
im portan tes pour le S én ég a l, au  m oins, pour deux  ra isons : d ’abord, le se c te u r e s t l’un d e s  
p lus dynam iques du pays ; e t en  seco n d  lieu, les TIC sou tiennen t p re sq u e  to u s les se c te u rs  
d e  l'économ ie.

Le se c te u r  d e s  TIC reg roupe l’en sem b le  d e s  en trep rises  ayan t u n e  activité d e  fabrication ou 
d e  com m ercialisation ou d e  prestation  d e  serv ices  TIC conform ém ent à  la définition du 
se c te u r  par l’O C D E1. Toutefois, ont é té  ex c lu es  les  activités d e  fabrication su ivan tes qui n e  
figurent plus d a n s  les  définitions les plus ré c e n te s  : (i) fils e t câb le s  é lec triques isolés, (ii) 
in strum ents e t appareils pour la m esu re , la vérification, le contrôle, la navigation e t d ’au tre s  
u s a g e s  e t (iii) éq u ip em en ts  d e  contrôle d e  p ro c e ssu s  industriels. En outre, le com m erce d e  
g ro s  d e  produits TIC tel q u e  défini par l’OCDE é tan t p re sq u e  inexistant au  S énéga l, le 
com m erce  d e  détail d e  produits TIC a  é té  pris en  com pte  d a n s  le sec te u r d e s  TIC.

Ainsi, il reg roupe les industries et les serv ices de  trois filières :

•  la filière  in fo rm a tiq u e  (m ach ines d e  bureau , ord inateurs personnels, g ran d s 
ord inateurs, se rv eu rs , m atérie ls d e  ré seau x , périphériques, ca rtes , réalisation d e  
logiciels, tra item ent d e  d o n n ées , conseil en  sy s tèm es  inform atiques) ;

•  la filiè re  d e s  té lé c o m m u n ic a tio n s  (serv ices té léphon iques, équ ipem en ts 
p ro fessionnels d e  transm ission , com m utateurs, relais, term inaux d es tin és  aux  
u sag e rs), à  laquelle on a joute la connectique (câb les e t fibres optiques) ;

•  la filière  é le c tro n iq u e  (co m p o san ts  élec troniques, sem i-conducteurs, circuits 
im prim és, les éq u ip em en ts  d e  l’électron ique grand  public, télévision,

1 Voir « Manuel pour la production de statistiques sur l’économie de l'information », CNUCED, édition 
révisée 2009, version Préliminaire page 40-41.

N °  MEF/ANSD/DSECN/DSE
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m ag n éto sco p es , radio, lecteurs d e  d isques), à  laquelle so n t a s so c ié s  les 
instrum ents d e  m esu re  (activités de hau te  technologie civile e t militaire, 
instrum ents d e  navigation, com pteurs, productique).

C ette  no te fait u n e  évaluation d e s  en trep rises  évoluant d an s  le sec te u r d e s  TIC en  term es 
d ’investissem en ts, d e  chiffres d ’affaires e t de valeur ajoutée.

I. EVOLUTION DU CHIFFRE D’AFFAIRE DES ENTREPRISES DU SECTEUR DES 
TIC

Les d o n n ée s  a n a ly sé e s  portent su r celles disponibles au  niveau du C en tre  U nique de 

C ollecte d e  l’Information (CUCI), alim enté en  inform ations com ptab les e t financières p ar les 

en trep rise s  e lles-m êm es e t  d e  leurs p artenaires économ iques e t sociaux. En effet, le 

sy s tèm e  d ’information su r les so c ié té s  e t q u asi so c ié té s  non financières, m is en  p lace  à 

l’ANSD e s t  co m p o sé  :

• d ’un réperto ire national d e s  en trep rises  e t a ssoc ia tions créé  en  1986 par un déc re t ;

•  e t d ’un C en tre  Unique de  Collecte d e  l’Information (CUCI) dont la création rem onte à 

l’a n n é e  1976 ap rè s  l’adoption du  Prem ier Plan C om ptable S én ég a la is  (PCS).

Ainsi, to u te s  les en trep rises, installées au  S énégal, assu je ttie s  à  c e  Plan com ptable (à 

l’exception d e s  institutions financières) son t ten u es , par le d éc re t 75-1254, d e  d ép o se r leur 

d ocum en t d e  fin d ’exercice au  CUCI. Suite à  l’adoption du référentiel com ptable SYSCOA 

(S y stèm e C om ptable O u est Africain), un arrê té  ministériel a  fait obligation à  c e s  en trep rises  

d e  d é p o se r  leurs é ta ts  financiers au  CUCI, au  plus tard  4  m ois ap rè s  la clôture d e  l’exercice. 

C es  d o n n ée s  fourn ies annuellem ent par les en trep rises  à  travers les é ta ts  financiers son t 

explo itées e t com plé tées par d e s  estim ations pour ce lles en  activité dont les docum en ts 

com ptab les n e  so n t p a s  disponibles.

S u r ce tte  b ase , la part du se c te u r d e s  TIC d a n s  le chiffre d ’affaire d e s  en trep rises  du sec te u r 

m oderne e s t  p a s s é e  d e  7,3%  en  2003 à  10 ,9% en  2009 m algré son  faible poids d a n s  le 

CUCI (3,2%  en  2009). Le chiffre d ’affaires réalisé en  2009 e s t  d e  703 milliards d e  FCFA 

contre  677  milliards en  2008 soit une h a u sse  de 3,9%. Le taux  d e  cro issan ce  m oyen du 

chiffre d ’affaire su r la période 2004-2009 e s t  de 16,5%  contre 8,9%  pour l’en sem b le  d e s  

en trep rises.

C e résu lta t traduit le dynam ism e d e  ce  sec te u r m êm e s ’il e s t  n éc e ssa ire  d e  prendre d e s  

initiatives d ’ordre légal e t réglem entaire  m ais au ssi in f r a s tru c tu re 's  d ev an t perm ettre  aux 

en trep rises  de  répondre aux nouveaux  enjeux à  relever, d e  conforter leur position 

concurrentielle, d ’accro ître  leur compétitivité e t d e  développer de  nouvelles activités.



II. EVOLUTION DE LA VALEUR AJOUTEE DES ENTREPRISES DU SECTEUR DES 
TIC

La part du se c te u r  d e s  TIC d an s  la valeur a jo u tée  d e s  en trep rise s  du sec te u r m oderne 

en reg is trée  au  CUCI e s t  p a s s é e  d e  21,0%  en  2003 à 25,5%  en  2009. La valeur a jo u tée  

d é g a g é e  en  2009  e s t  resso rtie  à  292 milliards de FCFA. Le taux  de  c ro issan ce  m oyen d e  la 

valeur a jo u tée  su r la période 2004-2009  e s t  de 11,4%  con tre  7,8%  pour l’en sem b le  d e s  

en trep rises .

Ainsi, les en tre p rise s  du se c te u r d e s  TIC ont un taux  d e  valeur a jo u tée  a s s e z  in té ressan t 

(47%  en  m oyenne en tre  2003  e t 2009 contre  17% pour l’en sem b le  d e s  en treprises). C ’e s t  

donc un se c te u r  qui un grand  potentiel d e  création d e  richesse .



III. EVOLUTION DE L’INVESTISSEMENT DES ENTREPRISES DU SECTEUR DES  

TIC

La part du sec te u r d e s  TIC d a n s  l’investissem ent d e s  en trep rises  du se c te u r m oderne 

en reg is trée  au  CUCI e s t  p a s s é e  d e  13,2%  en  2003 à  20,6%  en  2009 ap rè s  27,1%  en  2007 

e t 26,6%  en  2008. Les en trep rises  du sec teu r ont investi 114 milliards d e  FCFA en  2009. Le 

taux  d e  c ro issan ce  m oyen d e  l’investissem en t su r la période 2004-2009 e s t  d e  20,0%  contre 

11,5%  pour l’en sem b le  d e s  en trep rises. Il faut noter q u e  se u le s  les en trep rises  a ssu je ttie s  au  

sy s tèm e  norm al d e s  é ta ts  financiers du S y stèm e C om ptable O u est Africain (SYSCOA) 

produisen t le T ab leau  d e s  R esso u rc e s  e t d e s  Em plois (TAFIRE) qui contient les 

in v estissem en ts  de  l’an n é e  d ’exercice. C e son t principalem ent les g ran d es  e t m oyennes 

en trep rises.

Les en trep rises  du se c te u r d e s  TIC ont b eaucoup  investi au  co u rs  d e s  cinq d ern iè res  
a n n é e s . Ceci pourrait s ’expliquer non seu lem en t par le dynam ism e du sec te u r m ais au ssi 
par l’innovation technologique.



CONCLUSION

L’an a ly se  d e  l’évolution du chiffre d ’affaires, d e  la valeur a jo u tée  e t d e  l’in v estissem en t d e s  

en trep rise s  du se c te u r  d e s  TIC en reg is trées  au  CUCI, en tre  2003 e t 2009, a  perm is de 

re lever le dynam ism e d e  ce  sec te u r qui contribue fortem ent à  la valeur a jo u tée  d e s  

en trep rise s  du se c te u r  m oderne  (25,5%  en  2009) e t à  l’investissem en t (26,6%  en  2008).

C e dynam ism e p eu t s ’expliquer par p lusieurs fac teu rs  :

•  le S én ég a l d isp o se  d ’une infrastructure m oderne e t  d e  qualité en  m atière d e  

télécom m unication  av ec  son  ré se a u  num érisé  e t son  câb lage  en  fibre optique ;

•  le S én ég a l com pte  un nom bre a s s e z  im portant d ’asso c ia tio n s  d e  professionnels d a n s

le s e c te u r  d e s  TIC ;

• le S én ég a l p o s sè d e  une infrastructure diversifiée e t de  qualité qui garantit une main

d ’œ u v re  qualifiée au  sec te u r d e s  TIC ;

•  l’esp rit d ’en trep rise  e s t  très  m arqué ch ez  les p ro fessionnels du sec teu r.

Toutefois, la garan tie  d ’un soutien  financier approprié  e s t  essen tie lle  au  d éve loppem en t e t à  

la diffusion d e s  TIC. Il e s t  im portant de  veiller à  ce  q u e  les pouvoirs publics créen t un 

env ironnem en t favorable à l’initiative privée e t  à  la prise d e  risque. En effet, le soutien  à  

l’innovation d a n s  les TIC e s t  p re sq u e  inexistant au  S én ég a l e t la situation de  financem ent e s t  

défavorab le au  s e c te u r  d e s  TIC m algré la disponibilité d ’un bon ré se a u  d e  b an q u es  

com m erciales.

V



Annexes

Tableau 1 : Part du secteur des TIC dans le chiffre d’affaires des entreprises du secteur moderne

A nnées 2003 2004 2005 2006 2007 2008 2009

Nombre d’unités TIC 110 142 160 188 204 203 204

Nombre total d'unités 3 302 4 180 4 544 5 408 5 971 6 333 6 343

CA secteur TIC (millions 
de FCFA) 281 657 335 372 420 702 509 055 603 064 676 945 703 417

CA total (millions de 
FCFA) 3 857 173 4 373 320 5 096 018 5 592 514 6 163 662 6 779 800 6 435 629

Part des TIC dans le CA 7,3% 7,7% 8,3% 9,1% 9,8% 10,0% 10,9%

Tableau 2 : Part du secteur des TIC dans la valeur ajoutée des entreprises du secteur moderne

;; A nnées ■ 2003 2004 2005 2006 2007 2008 2009

Nombre d'unités TIC 110 142 160 188 204 203 204

Nombre total d'unités 3 302 4 180 4 544 5 408 5 971 6 333 6 343

VA secteur TIC (millions de 
FCFA) 153 089 169 651 205 525 240 540 264 670 284 848 292 166

VA TOTALE (millions de FCFA) 729 748 795 385 858 278 890 815 1 037 553 1 085 097 1 145 821

Part du secteur des TIC dans 
la VA 21,0% 21,3% 23,9% 27,0% 25,5% 26,3% 25,5%

Taux de valeur ajoutée du 
secteur des TIC 54,4% 50,6% 48,9% 47,3% 43,9% 42,1% 41,5%

Taux de valeur ajoutée de 
l'ensemble des entreprises 18,9% 18,2% 16,8% 15,9% 16,8% 16,0% 17,8%

Tableau 3 : Part du secteur des TIC dans l’investissement des entreprises du secteur moderne

Années 2003 2004 2005 2006 2007 2008 2009
Nombre d’unités TIC 27 48 41 60 52 54 50

Nombre total d’unités 
ayant investi 994 1 397 1 450 1 774 1 437 1 480 1 384

INV secteur TIC 
(millions de FCFA) 38 407 51 572 76 434 105 600 156 220 257 364 114 703

INVESTISSEMENT 
TOTAL (millions de 
FCFA)

290 329 332 871 477113 477 390 576 888 966 651 557 191

Part des TIC dans 
l’investissement 13,2% 15,5% 16,0% 22,1% 27,1% 26,6% 20,6%
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I- Présentation du secteur des télécommunication / TICs au Niger

Le concept «Nouvelles Technologies de l ’Information et de la Communication» (NTIC), est 
souvent utilisé et compris comme synonyme d’Internet avec tout ce que cela suppose: 
l’utilisation d ’ordinateurs et de divers réseaux de télécommunications permettant de relier les 
utilisateurs entre eux, et de les relier à l’information.
Certes, les technologies qui supportent et permettent le développement d ’Internet sont 
aujourd’hui au cœur des NTIC mais ces dernières ne se limitent pas à Internet. Le concept de 
NTIC doit être ici entendu comme recouvrant l’ensemble des outils et techniques résultant de 
la convergence des télécommunications, de l’informatique et de l’audiovisuel avec comme 
dénominateur commun l’utilisation de données numériques. Il n’exclut donc pas les services 
«classiques», tels que la radio et la télévision dont la diffusion peut désormais être faite sur les 
mêmes supports numériques.

D’une superficie de 1.267.000 km2 et avec une population de 14 millions d ’habitant le Niger 
a connu plusieurs réformes sectorielles qui sont les suivantes :

1996: Amorce à la libéralisation du secteur par l’adoption de l’ordonnance 96-31 du 11 juin 
96

1999: Poursuite de la libéralisation progressive du secteur par 1’

S  adoption d ’une Déclaration de Politique sectorielle 

S  adoption d’un nouveau cadre réglementaire

2003 : Politique nationale de Communication pour le Développement (PNCD)

01/2004: Plan NICI

31/12/2004: Libéralisation totale du secteur

07/2007: Adoption d ’une Stratégie d ’accès universel

II- Les acteurs intervenants dans le secteur des télécommunication /TICS au Niger

Ministère en charge des Télécommunications

Préparation textes législatifs et réglementaires ; 
v  Définition de la politique de développement ;
^  Délivrance et suspension des licences 

Représentation de la République du Niger



Autorité de Régulation Multisectorielle

Veiller à l'application des textes législatifs et réglementaires;
Protéger les intérêts des utilisateurs et des opérateurs;
Promouvoir le développement efficace du secteur;
Mettre en œuvre les mécanismes de consultation des utilisateurs et des opérateurs;

Observatoire National de la Communication

Organe constitutionnel 
Régulation du secteur de l’audiovisuel

Haut Commissariat aux NTIC

Administration de mission
Mise en œuvre de l’e-stratégie nationale

Opérateurs

Fixe
Mobile
Internet

Fournisseurs Internet (ISP)
Internet

III- Enquêtes réalisées au Niger s’intéressant aux questions sur les Tics

Au Niger aucune enquête n’a été réalisée dans le but de collecter spécialement les 
indicateurs fondamentaux des Tics ; cependant des enquêtes incluant des questions 
s’intéressant aux Tics ont été réalisées auprès des ménages, il s’agit de :

y  LA troisième Enquête Nationale sur le Budget et la Consommation des Ménages 
NIGER-2007, Troisième enquête ENBC Avril 2007- Avril 2008 
Périodicité : Chaque 5ans
Cette enquête a été réalisée sur toute l'étendue du territoire, c'est une enquête 

nationale
Lien : http://www.ins.ne/nada/?page=catalog

>  L’enquête sur l’impact de la téléphonie mobile sur les conditions de vie des 
utilisateurs et des intervenants du marché

Population urbaine de Niamey et deux (2) communes rurales que sont Hamdallaye et 
Torodi.

>  L'enquête sur l'audience des médias, circonscrite dans la seule région de Niamey la capitale

http://www.ins.ne/nada/?page=catalog


En effet, à noter que les questions intervenant dans le cadre de ces enquêtes portent 
surtout sur l’existence, l’accès et l’utilisation des NTIC par les membres du ménage âgés 
de plus de 7 ans.

Les principales questions sont :
❖ Est-ce qu’un membre du ménage âgé de plus de 7 ans a utilisé un téléphone 

mobile au cours des 30 derniers Jours précédant l’enquête ;
❖ Est-ce qu’un membre du ménage âgé de plus de 7 ans a utilisé un ordinateur au 

cours des 12 derniers mois ?
❖ Est-ce qu’un membre du ménage âgé de plus de 7 ans a utilisé l’Internet (tous les 

lieux de connexion confondu au cours des 12 derniers mois;
❖ Si non pourquoi :

1. Ne connaît pas ;
2. Pas d ’Internet sur place ;
3. Coût élevé ;
4. Pas besoin du service

❖ Si oui quels sont les lieux d ’utilisation ?
1. Domicile;
2. Lieu de travail ;
3. Etablissement d ’enseignement ;
4. Domicile d ’un particulier ;
5. Centre public d ’accès gratuit ;
6. Cyber café ;
7. Centre public d ’accès gratuit

❖ Si oui pour quels buts utilisé vous Internet plusieurs (réponses possibles)
1. Obtenir des informations sur les biens et services ;
2. Obtenir des informations sur la santé et les services de santé ;
3. Navigation générale sur le Web ;
4. Pour communiquer (Chat, mail, téléphone) ;
5. Services bancaires ;
6. Téléchargement, jeux, etc.
7. Autres services récréatifs
8. Enseignement scolaire et recherche

❖ Quelle a été la fréquence d’utilisation au cours des 12 derniers mois ?
1. Au moins une fois par jour ;
2. Au moins une fois par semaine ;
3. Au moins une fois par mois ;
4. En moyenne moins d ’une fois par mois.



IV-Perspectives d ’enquêtes sur le domaine des TICS au Niger

Le Ministère de la Communication des Nouvelles Technologies de l’Information avec l’appui 
de l’Institut National de la Statistique se propose de réaliser en 2012 une enquête sur 
T utilisation des TICS par les ménages au Niger.
Par ailleurs, à noter que cette enquête sera circonscrite sur tout le territoire national, les 
objectifs et la méthodologie qui sera utilisée dans le cadre de cette enquête sont les suivantes :

1- CONTEXTE ET JUSTIFICATION

Le développement des sociétés, de l’information et du savoir ne peuvent se faire sans 
l’adoption des politiques de technologies de l’Information et de la Communication.
Chaque pays a besoin de données et d’indicateurs fiables sur l’accès et l’utilisation de TIC 
pour ainsi mesurer leur incidence sur le développement.
La disposition de ces derniers permet au Gouvernement de prendre des décisions en matière 
de politiques tics et aussi de comparer l’évolution des tics dans leur pays par rapport à 
d ’autres pays pour ainsi adopter des solutions qui permettront de réduire la facture 
numérique.
Au Niger aucune enquête n’a été réalisée dans le but de collecter spécialement les indicateurs 
fondamentaux des Tics ; cependant des enquêtes incluant des questions s’intéressant aux 
Tics ont été réalisées auprès des ménages.
Aussi, dans le but de mettre à la disposition des décideurs et des utilisateurs des données 
complètes, le Ministère de la Communication, des Nouvelles Technologies de l’Information 
se propose de réaliser une enquête sur l’utilisation des tics par les ménages au Niger.

2. OBJECTIFS

2.1 Objectif général

Recueillir des données pertinentes sur la connaissance et l’utilisation des Tics et l’accès à 
différentes infrastructures tics par les ménages au Niger.

2.2 Objectifs spécifiques

• Créer un système d’information (Base de données) sur l'utilisation des Tics et l'accès aux 
différentess infrastructures tics;

• Déterminer les moyens de communication tics les plus appropriés à la diffusion des messages 
de sensibilisation et de mobilisation sociale pour le changement de comportement en vue du 
développement social ;

• Evaluer l’accessibilité aux infrastructures tics de la population ainsi que la satisfaction vis-à- 
vis des services offerts ;

• Identifier les moyens de communication en matière de tics les plus efficaces pour transmettre 
les messages ;

• Comparer l’évolution des Tics du pays par rapport à d’autres pays ;



3- METHODOLOGIE

L’enquête sur l’utilisation des tics par les ménages au Niger, sera une enquête par sondage portant sur 
un échantillon qui fait appelle à une méthode d’échantillonnage par grappes à deux degrés avec 
stratification au premier degré. Les unités statistiques, ou unités primaire sont des ZD.
La base de sondage est le fichier des zones de dénombrement (ZD) du Recensement Général de la 

population et de l’habitat de 2001 (RGPH-2001). Une ZD est un territoire géographique bien délimité : 
en milieu urbain c’est un ensemble d’ilots et en milieu rural c’est un village ou un groupe de villages 
voisins.
Un échantillon de ZD est tiré au premier degré, les unités statistiques sont constituées par les ménages 
des ZD tirés au premier degré.
Trois strates seront comparées dans l’échantillon, la zone urbaine de la région de Niamey, les autres 
villes du Niger et le milieu rurale pris globalement. Pour chaque strate il sera tiré un sous échantillon 
de taille statiquement suffisante pour produire des résultats comparables avec les autres strates. 
L’échantillon ainsi constitué permet l’estimation des divers indicateurs sur la population et les 
ménages cibles ainsi que l’accès et l’utilisation des tics.

3.1 Echantillonnage « utilisateurs des tics »

Un tirage systématique aléatoire d ’un nombre de ménages sera effectué sur l’ensemble des 
ménages d’une zone de dénombrement donnée, mais au préalable une opération de 
dénombrement sera effectuée pour obtenir le nombre exact de ménages qui y résident au 
moment de l’enquête.

Dans chaque ménage échantillon, un membre âgé de douze ans et plus, sera tiré au hasard et 
le questionnaire «ménage» lui sera administré.

4-DOCUMENTS DE COLLECTE

Dans le cadre de cette collecte, un seul instrument de collecte sera utilisé :

• le questionnaire ménage ;

4.1. Le questionnaire ménage

Ce questionnaire est adressé à tout individu âgé de douze ans et plus. Il permet de recueillir 
auprès de lui, des informations sur les caractéristiques sociodémographiques (nom, âge, sexe, 
niveau d ’instruction) et économiques (activités économique). Le questionnaire permet 
également d’identifier le degré d ’utilisation des Tics ainsi que le taux d ’accès aux 
infrastructures et la satisfaction par rapport aux services offerts, etc.

5- PERSONNEL

Une équipe technique sera constituée, et elle travaillera sous la supervision de la Direction 
des statistiques du Ministère de la Communication, des Nouvelles Technologie de



l’information .Cette équipe bénéficiera de l’appui technique de l’Institut National de la 
Statistique pendant toutes les phases de l’opération.

Cette équipe se chargera de :

• l’élaboration des documents méthodologiques de l’enquête ;

• la conception des documents techniques ;

• la formation des agents enquêteurs ;

• suivi des activités de collectes, de saisie, du traitement ; et,

• l’analyse des résultats.

-  En perspective, notons aussi que le Ministère toujours avec l’appui de l’Institut National de 
la Statistique se propose de réaliser une enquête sur les indicateurs fondamentaux des Tics 
dans les années à venir.

Il s’agit de :

l’utilisation des Tics par les entreprises Nigériennes ; 
le secteur productif des Tics ; 
le commerce international de biens de Tic ;

- l’utilisation des Tics dans l’éducation ;



V- Quelques indicateurs dans le secteur des télécoms / Tics :

a. Les télécommunications en chiffre

1996

Le secteur de la télécommunication au Niger a connu une véritable évolution. Ainsi en 1996, le 
pays ne disposait que d ’un seul opérateur fixe, mais en 2000 celui se voit doté de 2 licences GSM ; 
en 2001 il acquiert une licence fixe plus GSM. En 2007 ; il se dote d’une licence globale. A la date 
d ’aujourd’hui le pays compte 3 licences GSM, 1 License fixe, une License globale et finalement 7 
Internet Service Provider (ISP) ou fournisseurs d ’Internet.

1-b. Les technologies de Tinformation en chiffre

1- Taux d'utilisation (%) du téléphone mobile par milieux de résidence, par région adm inistrative et 
par sexe

Selon le rapport sur les indicateurs sociaux de l'enquête nationale sur le budget et la 
consommation des ménages (III) 2007/2008 ; très peu de nigériens âgés de 15 ans et plus 
( 19,9%) ont accès au téléphone portable.
Le taux d ’utilisation en milieu urbain est de 54,0% dans les communautés urbaines et 46,4% 

dans les autres centres urbains.
Le milieu rurale ou vit la majorité des nigériens ne compte que 13,0% d’utilisateurs de 
téléphone portable.
Les régions de Niamey (57,8%) et Agadez (54,1%) sont celles ou le téléphone portable est le 
plus utilisé.
L’utilisation du téléphone mobile par les hommes (28,2%) est plus importante que celle des 

femmes (12,8%).



Ensemble 19,9
Milieu de résidence
Rural 13,0
Autres centres urbains 46,4
Communautés urbaines 54,0
Région de résidence
Agades 54,1
Diffa 18,9
Dosso 17,2
Maradi 10,9
Tahoua 23,1
Tillabéri 18,7
Zinder 10,8
Niamey 57,8
Sexe de la personne
Masculin 28,2
Féminin 12,8
source ME/F/INS/ENBCIII_2007:/2008

2- Taux d'utilisation (%) de l'ordinateur par milieux de résidence, par région adm inistrative e t par 
sexe
L’ENBC III a permis d ’apprécier l’utilisation de l’ordinateur par le biais d’une question qui 
cherchait à savoir si les individus se trouvant dans chaque ménage ont utilisé un ordinateur 
durant les douze derniers mois ayant précédé l’enquête . II en ressort qu’au Niger seul 1,5% 
de la population âgée de 15 ans et plus en a utilisé.
L’ordinateur est plus utilisé par les hommes (2,3%) que par les femmes (0,1%).
En milieu rural ou vit la majorité des nigériens, le taux d ’utilisation de l’ordinateur est quasi 
nul (0,1%).

Ensemble 1,5
Milieu de résidence
Rural 0,1
Autres centres urbains 2,5
Communautés urbaines 11,4
Région de résidence
Agades 3,1
Diffa 0,6
Dosso 0,3
Maradi 0,3
Tahoua 0,3
Tillabéri 0,2
Zinder 0,3
Niamey 14,9



S exe d e  la p e rso n n e

Masculin 2,3
Féminin 0,9
source ME/F/lNS/ENBCIIl_2007:/2008

3- Taux d 'u tilisa tio n  (%) d e  l 'In te rn e t p a r  m ilieux d e  ré s id e n ce , p a r  rég ion  ad m in is tra tiv e  e t  p a r  
sex e

Au Niger, l’Internet reste quasiment absent, en effet seuls 7 nigériens âgés de 15 ans et plus 
sur 1000 en utilisent.

E nsem ble 1,3
M ilieu d e  rés id en ce

Rural 0,0
Autres centres urbains 1,4
Communautés urbaines 10,0
R égion d e  rés id en ce

Agades 1,7
Diffa 0,5
Dosso 0,2
Maradi 0,1
Tahoua 0,1
Tillabéri 0,1
Zinder 0,2
Niamey 13,3
source M E/F/l NS/ENBCI11_2007:/2008

Taux (%) de possession par les ménages de 
téléviseur 6,8
Taux (%) de possession par les ménages de 
Radio/radio cassette 55
Taux (%) de possession par les ménages de 
lecteur CD/DVD 3,0

Source M E/F/INS/QUIBB_2005

Taux (%) de possession par les ménages de 
téléviseur 5,2
Taux (%) de possession par les ménages de 
Radio/radio cassette 37,3
Taux (%) de possession par les ménages de 
lecteur CD/DVD 1,2

Source EPCES_19 94
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INTRODU CTTI ON

Les années 2000 ont marqué l’avènement des TIC dans les pays sous-développés d’Afrique 
Subsaharienne, en particulier au Cameroun. D ’après l’Enquête sur l’Emploi et le Secteur Informel 
(EESI) réalisée en 2005, le cellulaire occupe la deuxième place parmi les biens de confort et 
d ’équipement de ménages. Environ 1 ménage sur trois possédait un téléphone mobile, soit un 
taux de près de 33% ; en milieu urbain ce taux est de 61%.

L’essor des Technologies de l’information et de la communication a ouvert une période de 
changements importants qui ont eu des répercutions significatives sur le volet socio-économique 
de la nation camerounaise.

La présente étude voudrait s’interroger sur les mutations profondes opérées dans la configuration 
socio-économique du Cameroun à la suite de l’émergence de ce nouvel outil. L’étude a pour 
objectif tout d’abord de mesurer la valeur ajoutée du secteur TIC, ensuite d’évaluer la part des 
emplois créés que représente ceux générés par le secteur et enfin d’évaluer sa contribution à la 
richesse nationale.

La méthodologie utilisée consiste à exploiter les bases de données existantes de l’INS pour 
calculer les indicateurs ainsi formulés.

La présente étude s’articule en trois principaux points. Le premier point sera consacré à la 
présentation de l’état des lieux des TIC au Cameroun, le second point va s’appesantir sur 
l’approche méthodique et le troisième point portera sur l’impact socio-économique des TIC.
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CHAPITRE I : ETAT DES LIEUX DES TIC AU CAMEROUN

E n 2009, l’Union Internationale des Télécommunications (UIT) a estimé à 4,5 milliards le 
nombre d’abonnés à la téléphonie mobile dans le monde. Au Cameroun, selon les estimations de 
TECAM3 (2007), 44,9% des ménages disposent d’au moins un téléphone mobile. Ce chapitre 
traite de l’environnement des télécommunications/TIC au Cameroun en général.

1.1. E nvironnem ent d e s  télécom m unications/T IC  au C am eroun

1.1.1. Les réfo rm es du s e c te u r  d e s  té lécom m unica tions

Dans le cadre de la mise en œuvre de la politique de désengagement de l’Etat des secteurs 
productifs de l’économie, le Cameroun a initié un certain nombre de réformes depuis 1995 
notamment celle de la libéralisation du secteur des télécommunications. L’objectif principal visé 
par cette réforme était d ’une part, d’ouvrir ce secteur productif à la concurrence et, d’autre part, 
d'encourager et de favoriser la participation des investisseurs du secteur privé au développement 
des télécommunications et des TICs. La mise en œuvre de ces réformes a été consacrée par la loi 
98/014 du 14 juillet 1998 régissant les télécommunications.

Par ailleurs, le Cameroun s'est doté en octobre 2005 d'une stratégie sectorielle du domaine des 
télécommunications. Cette stratégie a formulé la vision des télécommunications et des TIC au 
Cameroun à l'hori2on 2015.

En outre, le Cameroun a élaboré en octobre 2007 un document de politique et de stratégie 
nationale de développement des technologies de l’information et de la communication. Dans le 
plan d ’actions de cette stratégie figurent en bonne place des projets tels que la gouvernance 
électronique (E-government), l’élaboration des textes législatifs et réglementaires sur le commerce 
électronique (E-commerce), la cybersécurité et la cybercriminalité.

1.1.2 Le cad re  jurid ique, rég lem entaire  e t institu tionnel d e s  TICs

Cette section examine les lois et instruments qui régissent les TICs au Cameroun, plus 
précisément dans les secteurs des télécommunications, des technologies de l’information et de 
l’audiovisuel.

Sur le plan juridique et réglementaire, il existe un éventail de lois et décrets portant 
réglementation de ce secteur.

Sur le plan institutionnel, un certain nombre d’institutions sont impliquées dans l’élaboration de 
la politique, la mise en œuvre, le contrôle et le suivi des activités de télécommunications/TIC au 
Cameroun. Il s’agit notamment de : la Présidence de la République ; l’Assemblée Nationale ; les 
Services du Premier Ministre ; le Ministère des Postes et Télécommunications (MINPOSTEL) ; 
le Ministère de la Communication (MINCOM) ; l’ANTIC ; l’ART.

1.2 Le m arché  d e s  TICs au C am eroun

Le marché camerounais des télécommunications comporte trois principaux opérateurs de 
téléphonie à savoir la Cameroon Telecommunications (CAMTEL), Mobile Telecommunications

O
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Network (MTN) et ORAN GE Cameroun. Les segments de marché des télécommunications qui 
s’y développent sont la téléphonie fixe, la téléphonie mobile et l’Internet.

1.2.1. La té léphon ie  m obile e t fixe

En ce qui concerne la téléphonie fixe, le nombre d’abonnés est passé de en 2001 à ... en 2009.

Pour ce qui est de la téléphonie mobile, les opérateurs de télécommunications MTN Cameroon et 
ORA N G E Cameroun sont les deux principaux acteurs du segment de marché de la 
radiotéléphonie au Cameroun.

Le nombre d’abonnés au téléphone mobile est passé de 412 488 en 2001 1999 à 8 004 120 au 31 
décembre 2009; soit un taux pénétration du mobile allant de de 2,62% en décembre 2001 à 41,26 
%  en décembre 2009

L’offre de service a connu également une évolution significative. Depuis leur implantation au 
Cameroun (en 1999 pour ORAN GE et en 2000 pour MTN) jusqu’en 2005, ces opérateurs ont 
exploité des réseaux mobiles à la norme GSM pour fournir essentiellement les services de voix et 
de SMS. En 2006, ils ont procédé à la migration de leurs cœurs de réseaux de la norme GSM 
vers la norme GPRS afin de développer de nouveaux services GPRS, notamment les messages 
multimédias (MMS) et l’Internet.

1.2.2 L’Internet

Le Cameroun connaît une croissance plus ou moins soutenue du marché de l’Internet depuis la 
libéralisation du secteur des télécommunications en 1998. Les services Internet les plus courants 
sur le marché sont le Web, l’hébergement des sites, la messagerie, les forums et la téléphonie IP. 
Les accès des utilisateurs s’effectuent via le Réseau Téléphonique Public Commuté (RTPC) pour 
le bas débit, et par liaison radioélectrique (CDMA, WIMAX), liaison spécialisée filaire (ADSL, 
RNIS), fibre optique et par VSAT pour le haut débit. Tous ces services sont offerts au public 
grâce à une soixantaine d’ISP/ASP déclarée parmi lesquels l’opérateur historique CAMTEL et les 
filiales Internet des opérateurs mobiles.

O
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CHAPITRE II : APPROCHE METHODOLOGIQUE

La méthodologie consiste à exploiter les bases de données existantes pour calculer les indicateurs 
demandés. E n  fait, il est question d’extraire des différents tableaux produits dans les comptes 
nationaux du Cameroun les informations relatives au secteur TIC. Pour cela, la méthodologie 
s’articule en 3 points : l’évolution des nomenclatures du Cameroun, un résumé de la méthode 
d’élaboration des comptes nationaux, et enfin le choix et la définition des indicateurs et la 
formulation des hypothèses.

2.1. N om enclatu res

Les différentes évolutions structurelles subies par les économies imposent en général aux 
comptables nationaux des révisions fréquentes des documents de nomenclatures qu’ils utilisent. 
Les nomenclatures sont en fait des documents de travail qui regroupent dans des catégories 
appelées branches, des unités de production homogènes réalisant le même produit. C’est ainsi 
que, prenant en compte la mouvance apportée dans leur économie par le secteur TIC, les 
comptables nationaux Camerounais ont fait évolué en 2005 la nomenclature des produits du 
Cameroun (NPC) de 2002 car celle-ci ne décrivait plus efficacement les nouvelles réalités de 
l’économie Camerounaise. En effet, pour ce qui est du secteur TIC, cette dernière présentait deux 
faiblesses principales : la première était de ne pas pouvoir cerner dans son entièreté le secteur 
TTC et la seconde était que la valeur ajoutée apportée par ce secteur soit noyée dans plusieurs 
autres. Tout ceci rendait imprécise et ardue la détermination du supplément de richesse apporté 
par ce secteur à l’économie. Les nomenclatures du Cameroun imbriquent les activités et les 
produits. La logique étant que chaque produit est généré par activité.

Fondé sur les nomenclatures, le secteur TTC est réparti suivant un certain nombre de branches ; 
des modifications ont été faites aux niveaux des branches (035) Services des Postes et 
Télécommunications et (038) Sendees aux entreprises. Tous ces efforts ont permis d’arrimer la 
NPC 2005 aux standards internationaux (ISIC rev4) et de cerner ainsi le secteur des TICs.

2.2. R ésum é de la m éthodo log ie  d ’é laboration  d e s  co m p tes 
na tionaux

L’élaboration des comptes nationaux a pour objectif l’estimation de la valeur de l’ensemble des 

biens et sendees crées au sein d’une économie au cours d ’une année donnée et du revenu qui s’en 
dégage. Cette valeur ambivalente est appelée Produit Intérieur Brut (PIB).

L’estimation de cette valeur se fait selon trois approches (production, dépense, revenu) et selon 
un processus qui comprend quatre étapes principales à savoir :

S  la mise en place des nomenclatures et de la stratégie d ’élaboration des comptes nationaux
9

S  la collecte et le traitement des données ;
S  l’élaboration proprement dite ;
S  les synthèses et les travaux post synthèse.

Orbicom : Rapport du Cameroun 5



La première étape est réalisée lors de l’élaboration de l’année de base qui elle même est 
renouvelée théoriquement tous les dix ans. Elle consiste en : (i) la mise en place de toutes les 
classifications, (ii) l’identification des sources de données potentielles et (iii) le choix de la base 
statistique des comptes nationaux.

La seconde étape est la collecte, le traitement et la mise en forme des données conformément au 
cadre central et aux concepts définis dans le manuel du SCN1993 et ses adaptations. Elle permet 
aussi de mettre en cohérence toutes les sources de données.

L’élaboration proprement dite comprend essentiellement les travaux analytiques. Ces derniers 
consistent à la conduite des travaux sur (i) les équilibres ressources emplois (ERE) par produit ; 
(ii) les comptes de branches d’activité (CB) tels que retenus dans les nomenclatures et (iii) les 
matrices des secteurs institutionnels.

2.3. Choix d e s  ind ica teu rs e t h ypo thèse

2.3.1. Choix d e s  ind ica teu rs

Comme mentionné par le thème 2 de cet atelier, les principaux indicateurs recherchés sont la 
valeur ajoutée, les investissements. Les données sur les investissement du secteur étant encore en 

cours de traitement, la VA a été complétée par les emplois créés par le secteur sur plusieurs 
années. Les années retenues sont celles de la période 2005 à 2009.

En rappel, la VA mesure le supplément de richesse créée par le processus de production dans ce 

secteur. La structure de la production dudit secteur dans le cas du Cameroun ne se résumant 
qu’aux services, cette valeur ajoutée ne va refléter que le supplément de richesse provenant de 

l’activité de service des entreprises de cette branche. Cet indicateur nous permettra d’apprécier la 
contribution de ce secteur dans la valeur ajoutée totale générée par l’économie Camerounaise.

2.3.2 H ypo thèses

2005 étant une année de base, nous faisons l’hypothèse que la structure des comptes de 2005 est 
à peu près la même sur la période concernée. Les résultats obtenus pour les années 2006 à 2009 
seront corrigés en prenant en compte l’évolution du chiffre d’affaire de l’ensemble des principales 

entreprises du secteur.

EVALUATION DE LA VALEUR AJOUTE ET CONTRIBUTION DU SECTEUR TIC A
L’ECONOMIE DU CAMEROUN
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CHAPITRE III : CONTIBUTION DU SECTEUR TIC A L’ECONOMIE 
DU CAMEROUN

Ce chapitre présente et analyse les principaux résultats et s’articule autour des 3 indicateurs 

mentionnés ci-dessus.

3.1. V aleur a jou tée  du s e c te u r  TIC

3.1.1. T élécom m unications e t inform ations

La situation de cette branche se présente ainsi :

G ra p h iq u e  1 : Evolution d e  la production d e s  télécom m unications (en millions d e  F CFA)

2005 2006

a  P ro d u c tio n  to ta le

2007 2008 2009

=  V a leu r A jou té

Source : INS
Le graphique ci-dessus présente une production et une valeur ajoutée croissantes sur toute la 

période. En considérant 2005 comme année de base, nous obtenons des taux de croissance de 

12.42% et 55.93% respectivement pour la production et la valeur ajoutée.

Orbicom : Rapport du Cameroun 7
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3.1.2. A ctivités de program m ation  e t au tre s  ra tta c h ée s  à 
l'inform atique

T ab le au  1: Evolution d e  la production d e s  activités de  program m ation e t au tre s  ra tta ch és  à 
l'inform atique (en millions d e  F CFA)

2005 2006 2007 2008 2009

Production 15 007 16 787 18 394 19 259 20 633

Consommation
Intermédiaire 7 873 8 807 9 650 10 104 10 825

Valeur Ajoutée 7 134 7 980 8 744 9 155 9 809

Source : INS 

Ce tableau montre que la production et la VA des activités de programmation et 
autre rattachées à l’informatique sont croissantes sur la période considérée.

3.1.3. Activité d ’inform ation (site  Web, internet, e tc ...)
D ’après le graphique ci-dessous, la production des activités d’information est nettement 
croissante sur la période 2005-2009. En effet sur cette période la diffusion d ’Internet s’est 

nettement améliorée autant dans le parc des abonnés d’Internet que dans la qualité de la 
connexion. L’intérêt grandissant des TIC a permis aux uns et aux autres de s’exprimer à travers la 
création des sites web. La valeur ajoutée sur cette période suit le même sens

G raphique 3 : E v o lu tio n  d e  la p ro d u c tio n  d e s  a c tiv ité s  d ’in fo rm a tio n  (en  m illio n s  d e  F 
CFA)

2005  200 6  2 0 0 7  2 0 0 8  2009

Production =  Valeur Ajouté

Source :INS
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3.1.4. R éparation  d e s  o rd in a teu rs  e t d e s  équ ipem en ts de  
com m unication

T a b le a u  2 : Evolution d e  la production d e  la réparation  d e s  o rd inateurs et d e s  équ ipem en ts 
d e  com m unication (en  millions d e  F CFA)

2005 2006 2007 2008 2009

Production 27 852 29 838 31 637 32 790 34 378

Consommation
Intermédiaire 13 761 14 742 15 631 16 201 16 986

Valeur Ajoutée 14 091 15 096 16 006 16 589 17 393
Source : INS

Sur toute la période 2005-2009, la production issue des réparations des ordinateurs et des 

équipements de communication est croissante ainsi que la valeur ajouté dégagée. Ceci témoigne 
de l’intérêt que la population utilisatrice des outils de TTC porte pour ce dernier.

3.2. Les em plo is c ré é s  par le se c te u r  TICs

Au niveau des effectifs, l’on distingue deux principales catégories : formel et informel

Le graphique ci-dessous révèle que les effectifs du personnel exerçant dans la branche 

« Télécommunications » et travaillant dans l’informel sont sensiblement croissants sur la période 
2005-2009. Dans ce secteur informel, il s’agit en général des personnes travaillant seul dans leur 

propre unité de production. Toutefois les effectifs du personnel exerçant dans le formel sont 

restés constants et ce, à un niveau très bas sur la même période. Cette dernière situation pourrait 
s’expliquer par le faible recrutement des entreprises formelles exerçant dans la branche.
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Graphique 2 : Evolution des effectifs dans la branche « télécommunication »

2005 

= Effectif Formel

2006 2007 2008

V Effectifs Informel

2009

Source INS
Les emplois générés par le secteur Télécommunications sont en nette progression depuis 2005. 

Ces se trouve en général dans le secteur informel.
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3.3. C ontribution du se c te u r  TIC à l'économ ie

3.3.1. Taux d e  c ro is sa n c e  réel du  PIB par se c te u rs  d ’activ ités 
Tableau 3 : Taux de croissance réel du PIB par secteurs d’activités (en pourcentage)

Libellé 2000 2001 2002 2003 2004 2005 2008 2007 2008
S ec teu r prim aire 0,82 0,76 0,75 0,71 0,88 0,55 0,61 1.2 1.1
S ec teu r seco n d a ire 0,7 0,34 0,25 0,17 _*0j07 -0,28 0,51 -0.38 0,17
S ec teu r tertiaire 2,74 2,85 2,51 2,65 2,28 1,24 1.31 1,67 0,78

Commerce, restaurants et hôtels 1.24 2,14 1.31 1.82 1,36 0,54 0.37 0.4 0.16
Transports, entrepôts, 0,69 0.4 0,44 0.13 0 14 -0 4 9 0.07 0 06 0 05

doÊâTéUkoom
0 4

0.39
0

0

0 2  

0 19

0 47

0 46

0 4 4

0.43
1.08

1.0G

0 78 

0.76

0 65 

0 63
Banques et organismes financiers 0,01 0,05 0,05 0.02 0.05 0,03 -0,05 0,07 0.08
Autres services marchands 0,33 0,35 0,54 0,22 0,29 0.09 0.11 0,44 -0.13
SIFIM 0,07 -0,09 -0.02 -0.02 -0.01 -0.02 0.03 0,05 -0,04

TOTAL VA MARCHANDE 4,28 3,95 3,51 3,53 3,09 1,52 2,44 2,49 2,05

BNMÍ11 des APU 0,47 0,41 0.35 0.32 0,52 0.05 0.22 0.46 0.33

BNM des ISBL 0,08 0,02 0.03 0.03 0.03 0.01 0.01 0.03 0,01
BNM des services domestiques 0,04 0 0.02 0,05 00 1 0.02 0.02 0.06 0 05
TOTAL VA NON MARCHANDE 0,59 0,43 0,4 0,4 0,58 0,07 0,25 0,55 0,38
TOTAL DES VALEURS AJOUTEES 4,85 4,38 3,91 3,93 3,65 1,59 2,69 3,04 2,43
Impôts et taxes nets d es Subventions -0,67 0,13 0.1 0,1 0 0 5 0.71 0.53 0,22 0,45

PIB 4,17 4,51 4,01 4,03 3,7 2,3 3,22 3,26 2,88
Source : INS

Il ressort de ce tableau qu’en 2008, pour une croissance de 2,88? o du PIB réel ; le secteur « Postes 
et télécommunications» participe à 22.57% à cette croissance. (Contribution obtenue par le 
rapport 0.65/2.88).

3.3.2. C ontribution d e s  d ifféren ts s e c te u rs  à la c ro is sa n c e  
économ ique

Graphique 4 : Contribution des différente secteurs à la croissance économique
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Le tertiaire est le secteur qui contribue le plus à la croissance économique du Cameroun (excepté 
en 2008).

Entre 2000 et 2002, la contribution du secteur des TIC à la croissance économique reste la plus 
faible. Mais, à partir de 2004 l’importance des TIC dans la croissance économique au Cameroun 
prend de l’ampleur. Cette situation pourrait s’expliquer par l’intérêt sans cesse croissante que les 
entreprises et les ménages accordent aux TICs d’une part, par la réduction des coûts de ces 
derniers et d’autre part.

3.3.3. C ontributions d e s  b ran ch es  à la valeur a jou tée  réelle du se c te u r  
tertiaire

Tableau 4: Contributions des branches à la valeur ajoutée réelle du secteur tertiaire (base 
100 = 2000)

2000 2001 2002 2003 2004 2005 2006 2007 2008
Commerce, restaurants et 
hôtels 54,80% 56,50% 56,20% 57,20% 57,30% 56,90% 55,80% 54,40% 53,70%

Transports, entrepôts, 14,20% 14,20% 14,40% 13,70% 13,20% 11,40% 11,20% 10,90% 10,80%

M r 0,10% 0,10% 0,10% 0,10% 0,10% 0,20% 0,20% 0,30% 0,30%
Télécom 4,00% 3,70% 4,00% 5,00% 5,90% 8,60% 10,40% 11,60% 13,10%

Banques et organismes 
financiers 4,00% 3,80% 3,70% 3,50% 3,40% 3,40% 3,10% 3,20% 3,40%

Autres services marchands 25,00% 23,90% 23,80% 22,60% 22,00% 21,50% 21,00% 21,30% 20,50%

SIFIM -2,20% -2,30% -2,20% -2,10% -2,00% -2,00% -1,80% -1,60% -1,70%

S ec teu r tertiaire
100,00
%

100,00
%

100,00
%

100,00
%

100,00
%

100,00
%

100,00
%

100,00
%

100,00
%

SIFIM : Service d’intermédiation financière indirectement mesuré

Source : INS
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Information and Communication Technology Statistics 
in Hong Kong, China

Abstract

Hong Kong, China has achieved great strides over the years in the application of information 
and communication technology (ICT), which brings about technological and socio-economic 
progresses in the economy. To help understand the development o f Hong Kong as an 
information economy, the Census and Statistics Department (C&SD) o f Hong Kong, China 
has developed a comprehensive set of ICT statistics since 2000 in accordance with the 
international statistical guidelines. This paper highlights the statistical framework and 
methodology adopted by the C&SD for the compilation o f ICT statistics, including business 
operating statistics o f the ICT sector; information technology (IT) usage and penetration in the 
business and household sectors; IT expenditure in the business and government sectors; IT 
manpower; electronic commerce and trade in ICT goods. This paper also outlines the work 
o f the C&SD to align the statistical framework for measuring an information economy with 
the latest international statistical standards promulgated by the international organisations, 
including the United Nations Conference on Trade and Development (UNCTAD) and 

International Telecommunication Union (ITU).

Introduction

Advanced telecommunication infrastructure and information technology-savvy 
population are key factors contributing to Hong Kong's success in becoming an international 
business centre. Measured in terms o f ICT Development Index, Hong Kong ranked 6th 
among 152 selected economies in 2 0 101, reflecting Hong Kong's advanced position in ICT 
infrastructure, intensity o f ICT use and readiness o f using ICT.

2 To help understand the technological and socio-economic changes in the Hong 
Kong economy brought about by the development and application o f ICT over the years, the 
C&SD has developed a comprehensive set o f ICT statistics, on both the supply and usage 
sides. The following is a brief account o f the C&SD’s current statistical programme of ICT 
statistics.

Statistical Framework for Measurement of an Information Economy

3 The statistical framework adopted by the C&SD for measuring Hong Kong as an 
information economy covers both the supply (production) and demand (usage) sides of ICT.

1 S ee details in the 2011 edition o f  Measuring the Information Society published by ITU.



(see Figure 1 below). On the supply side, statistics are collected for the activities relating to 
the production o f ICT products (goods and services). From the demand perspective, 
statistical indicators are compiled for measuring the intensity o f ICT usage by households, 
businesses and government organisations. Statistical measurement is also made for access to 
ICT, trade in ICT goods and human resources in ÍCT field.

Figure 1 : The conceptual framework for 
statistical measurement o f Hong Kong as an information economy

4 Under the above framework, the C&SD has compiled a host o f statistics including 
operating characteristics o f the ICT sector; information technology usage in the business and 
household sectors; IT expenditure in the business and government sectors; IT manpower; 
electronic commerce and trade in ICT goods.

ICT Sector Statistics

5 The coverage o f the ICT sector in Hong Kong is drawn up with reference to the 
guidelines promulgated by the Organisation for Economic Co-operation and Development 
(OECD) with local adaptations. The Hong Kong Standard Industrial Classification (HSIC), 
which is based on the United Nation's International Standard Industrial Classification of All 
Economic Activities (ISIC) with local adaptations, is used to delineate activities that are 
classified to the ICT sector, comprising business establishments engaged in the manufacturing, 
distribution, installation and maintenance of ICT products and provision o f ICT services.

6 Based on the data collected through annual economic surveys, statistics on the



operating characteristics o f ICT sector are compiled, covering such items as number o f 
establishments, number of persons engaged, business receipts, value added, compensation of 
employees, and gross additions to fixed assets. These help reflect the economic contribution 
o f ICT sector in Hong Kong.

Access to ICT

7 Statistical indicators on access to ICT are largely compiled based on the 
administrative data obtainable from the Office o f the Telecommunications Authority (OFTA) 
which is the statutory body responsible for regulating the telecommunications industry. The 
relevant indicators are broadly classified into the following categories:

(a) Wireline telephone services (e.g., number o f fixed telephone lines by type 
(business and residential lines); number o f subscribers o f Internet protocol services; 
number o f local leased lines, etc.)

(b) Public mobile services (e.g., number o f public mobile subscribers by type o f 
customers (2G or 3G customers); percentage o f population covered by mobile 
telephone network, average mobile cellular tariffs, etc.)

(c) Internet services (e.g. internet traffic volume; number o f licensed Internet service 
providers; number o f fixed internet subscribers; number o f fixed broadband 
Internet subscribers; number o f mobile broadband subscribers; international 

Internet bandwidth; etc.)

8 To effectively regulate the telecommunications services, the OFTA adopts a 
licensing system to enforce the network operators and service providers of 
telecommunications to provide quality services through fair competition to members o f the 
public at reasonable price. Under this mechanism, the licensees are required to provide 
OFTA with such information as telecommunications traffic, number o f subscriptions, network 
performance in terms o f capacity, speed and technology used on a regular basis.

IT Usage and Penetration in the Business Sector

9 On the demand side, the C&SD collects from business establishments on their IT 
usage and application through an Annual Survey on Information Technology Usage and 
Penetration in the Business Sector since 2000. The survey covers some 5 500 

establishments and capture data for the following areas:
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(a) Number o f personal computers (PC) in use and their usage;

(b) Internet usage;

(c) Number o f employed persons using PC and Internet at work;

(d) Motivating factors for adopting IT;

(e) Extent o f adopting local area network, intranet and extranet;

(0 Digital certificate usage;

(g) Webpage/website usage;

(h) Portal sites for industries;

(i) Popularity of electronic business;

G) Budget for IT;

(k) Information security and contingency measures for IT disasters; and

(1) Usage o f wireless and mobile services and technology in the business sector.

IT Usage and Penetration in the Household Sector

10 As regards ICT usage by households, the C&SD conducts a Thematic Household 
Survey on IT Usage and Penetration in Households on an annual basis. The survey collects 
information on the use of PC and Internet among households, individual household member's 
PC and Internet usage at different locations, usage o f electronic business services, usage o f 
online government services and awareness of information security. About 10 000 
households are enumerated in the survey, within which all members aged 10 and above are 

interviewed.

IT Expenditure

11 Data on IT expenditure in the business sector have been collected in the annual 
economic surveys since 1999. The data items collected include:

(a) Expenditure on purchases of computer hardware (e.g. PC, mainframes, notebook 
computers, storage devices and components) and peripherals (e.g. printers and 
scanners) for own use;

(b) Expenditure on purchases of computer programmes, software and databases for 
own use, including standard ones available in the market and those specifically 

designed/developed by other parties;

(c) Payments for other IT-related services (e.g. system design and development, 
computer training, Internet page design, Internet connection, website hosting, 
computer equipment leasing, data centre services, repair and maintenance of 

computer products); and
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(e) Cost o f in-house development o f computer programs and databases for own use
(the total cost is taken to be the sum of labour costs and non-labour costs incurred).

12 As regards IT expenditure in the government sector, statistics are provided by the
Office o f the Government Chief Information Officer that is the Government's principal
advisor on government IT matter.

IT Manpower

13 The C&SD also conducts the Manpower Survey of the IT Sector on behalf o f the
Vocational Training Council biennially to collect information on the manpower demand and
training situation o f IT staff in the business sector. Some 1 600 establishments are selected 
in the survey for interviews. The up-to-date survey results are available for the reference 
year o f 2010.

14 The survey covers seven broad categories o f IT jobs, viz. general IT management, 
IT/software development, telecommunications and networking, technical services (including 
IT security, database, system programming, and field support), operation services, IT 
education and training, and IT sales. The major data items collected in the survey include:

(a) Number of IT employees in a number o f major IT posts under each o f the seven
types o f IT jobs in the survey period and the forecast number for the coming 12

months;

(b) Preferred academic qualifications, preferred relevant years of IT experience and 
average annual remuneration package o f IT employees in a number of major IT 
posts under each o f the seven types o f IT jobs;

(c) Number of IT employees recruited by sources o f recruitment and promoted during 
the past 12 months;

(d) Major difficulties encountered in recruitment;

(e) Training needs of existing employees in the next 12 months by training type;

(f) Percentage o f local IT employees deployed/recruited to work in the mainland o f 

China under each o f the seven types o f IT jobs; and

(f) Outsourcing and shifting o f all or some o f the IT functions.

Electronic Commerce

15 C&SD mainly adopts the broad definition o f electronic commerce promulgated by
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the OECD in compiling the relevant statistics. Data on electronic commerce are mainly 
collected through the annual survey on IT usage and penetration in the business sector as 
mentioned in para. 9 above. Data on the following activities are collected through the 
survey for statistical compilation:

(a) Order or purchase of goods, services or information via electronic means2;

(b) Receipts o f goods, services or information via electronic means3;

(c) Sales o f goods, services or information via electronic means4; and

(d) Delivery o f goods, services or information via electronic means5.

Trade in ICT Goods

16 Statistics on external trade in ICT goods capture the international transfer o f ICT, 
serving as an indicator in gauging diffusion o f ICT in the economy and industry 
competitiveness. Based on the latest international guidelines, C&SD has compiled the 
statistics on imports and exports o f ICT goods for the following five categories since 2011:

(a) Telecommunication equipment;

(b) Computer and related equipment;

(c) Electronic components;

(d) Audio and video equipment; and

(e) Other ICT goods.

Alignment with Latest International Guidelines on ICT Indicators

17 The UNCTAD has released the Manual for the Production o f Statistics on the

2 A n establishm ent is regarded to have ordered or purchased goods, services or inform ation through electronic  
m eans i f  the confirm ation o f  order or purchase is done com pletely  v ia  electronic m eans, regardless o f  w hether  
the paym ent and the ultim ate delivery o f  g o od s, services or inform ation are conducted via electronic m eans.

3 B row sing  o f  inform ation on the Internet is regarded as receiving inform ation v ia  electronic m eans. G oods  
and serv ices received through electronic m eans are only restricted to products w hich could be transmitted via  
electronic m edia, such as softw are package and songs.

4 A  firm is considered to have sold  their goods, serv ices or inform ation v ia  electronic m eans i f  they offered and 
accepted orders or purchases that w ere placed com pletely  v ia  electronic m eans. Apart from  the sales o f  
g o od s, services or inform ation through electronic m eans such a s the Internet and vo ice  interactive telephone  
system , it also includes cases where a firm, in accordance w ith an agreem ent w ith its clients, autom atically  
delivers certain products to  the client for replenishm ent o f  stock w hen the firm learns, v ia  electronic m eans, 
that the stock kept by the client falls to a certain level.

5 P lacing inform ation about a firm or the products so ld  on the Internet is considered to have delivered their 
inform ation v ia  electronic m eans.
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Information Economy (hereunder referred to as “the Manual”) in 2009, setting out the latest 
guidelines on compiling statistical indicators o f information economy for international 
comparison. To adapt to the latest international standard promulgated by the Manual, the 
C&SD has suitably refined the coverage o f ICT goods based on a more comprehensive 
product classification in compiling the statistics on trade in ICT goods starting from 2011 (see 
para. 16). The other statistical development work o f the C&SD on this area includes:

(a) IC T  Sector - Following the introduction o f the updated industry classification, 
known as HSIC Version 2.0 which is based on ISIC Revision 4, in October 2008, 
the C&SD has restructured the existing industry domain o f ICT sector into the 
internationally recommended ICT sector as from 2011; and

(b) IC T  Indicators - To enhance the international comparability o f ICT statistics, the 
C&SD has made continued efforts to align the existing statistical framework for 
measuring the information economy with the latest standard set out in the Manual. 
O f the 46 core ICT indicators recommended to be introduced by the Manual, 30 
indicators have already been put in place in the C&SD's statistical system to 
suitably reflect the technology level and policy relevance o f the Hong Kong 
economy. Review will be made to extend the existing set of ICT indicators 

where appropriate.

18 In the light o f the rapid development o f ICT, the C&SD will constantly review the
existing statistical programme for the subject o f ICT and keep abreast o f the latest statistical 
development o f measuring the information economy, with a view to enhancing its statistical 

framework to meet the needs o f statistics users.

Prepared by :

Keith PANG 
Statistician
Census and Statistics Department
Hong Kong SAR
China

- End -
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A b stra c t—  This article analyzes the nature and 
characteristics of the world’s technological capacity to 
communicate information in bits per second during the 
two decades that were characterized by the digitization 
of global information flows (1986 to 2007/2010). We 
distinguish between 12 broadcasting and 31 
telecommunication technologies. Television still 
accounts for 95 % of the effective information flow in 
2007. This also implies that most of the world’s 
technologically mediated information (99 %) is carried 
through downstream channels, while upstream 
communication is still marginal (even though rapidly 
growing). We show that technological progress is the 
main driver behind the world’s telecommunication 
capacity and that the contribution of the installation of 
new infrastructure is becoming less significant to the 
total growth of global communication. From an 
international perspective it is striking that the shape 
and form of the digital divide measured in kbps per 
capita turns out to be quite different from the 
evolutionary trajectory of the digital divide when 
measured in terms of technological devices per capita. 
While the average inhabitant of the developed world 
counted with some 40 kbps more than the average 
member of the information society in developing 
countries in 2001, this gap grew to over 3 Mbps per 
capita in 2010. It shows that telecommunication 
capacity (in kbps) is highly concentrated on the 
international level. Only eight countries host two-thirds 
of the installed global telecommunication capacity. All 
of this shows that it is pivotal to start measuring the 
world’s communication capacity not merely in terms of 
the installed number of devices, but also in terms of the 
transmitted amount of information.
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AMOUNT OF INFORMATION IN THE 

INFORMATION SOCIETY

M o r e  than a quarter of a century ago, Beniger

(1986) already enlisted dozens of works that took a 
macro-outlook on the social transformations provoked 
by the massive introduction of computer-mediated 
communication. Since these early days, the resulting 
form of social organization has been given many names, 
including the “Computerized Society” (Martin and 
Norman, 1970), “Information Revolution” (Lamberton, 
1974), “Electronics Revolution” (Evans, 1977), the 
“Information Economy” (Porat, 1977), the 
“Microelectronics Revolution” (Forester, 1980), 
“Information Technology Revolution” (Forester, 1985), 
“Network Society” (Castells, 2009), “age of Information 
and Communication Technology” (Freeman and Louça, 
2002), “Information Age” (Jorgenson, 2005; Castells, 
2009; Brynjolfsson and Saunders, 2010), and 
“Information Society” (Masuda, 1980; Martin and 
Butler, 1981, Miles, 1988, Webster, 2006; Mansell,
2009). This last term has stuck with many and even 
started to dominate the global political agenda. Between 
2003 and 2005 the highest possible political level of the 
world gathered to discuss the social, political, economic 
and cultural implications of this revolution during the 
“World Summit on the Information Society”1. Despite 
all the attention that is being paid to the issue, there is 
ample disagreement on how to approach it conceptually 
and where to put the emphasis. Entire books have been 
written on methodological differences to analyze the 
information society (Lyon, 1991; Duff, Craig and 
McNeill, 1996; Duff, 2000).

One o f the most fundamental decisions regards the 
quantification of the “information society”. Finding the 
right indicator is one of the essential components of the 
scientific endeavor. In the words of Lord Kelvin: “when 
you can measure what you are speaking about, and

1 A W orld Summit is a gathering o f  all acting Head o f  States or 
government. The W orld Summit on the Information Society (W SIS) was held 
in two phases. The first phase took place in Geneva, Switzerland, from 10 to 
12 December 2003, and the second phase took place in Tunis, Tunisia, from 
16 to 18 November 2005, both in collaboration with the International 
Telecommunication Union o f  the United Nations (ITU): 
http://www itu.int/wsis

I. T h e  l a c k  o f  i n f o r m a t i o n  a b o u t  t h e express it in numbers, you know something about it; but 
when you cannot measure it, when you cannot express it 
in numbers, your knowledge is of a meagre and 
unsatisfactory kind; it may be the beginning of 
knowledge, but you have scarcely in your thoughts 
advanced to the state of Science, whatever the matter 
may be” (quoted from Bartlett, 1968, p: 723a). Until 
now, researchers usually satisfy themselves with the use 
of proxies for the amount of information and 
communication in the so-called information society, 
which is approximated by measuring the number of 
technological devices (number of phones, computers, 
Internet subscriptions, etc.), or the related spending and 
investments. Rather surprisingly, few studies have yet 
attempted to quantify the amount of communicated 
information directly. Reminiscent of the famous drunk 
who is looking for the lost keys under a well-lit lamppost 
far away from the dark site where the keys were 
dropped, analysts have been content with these rough 
approximations for the informational capacity of a 
society simply because they were readily available (in 
the case of infrastructure indicators thanks to a sustained 
and unique effort by the members of ITU, who provide 
these statistics in a regular fashion, see ITU, 2011 ). In 
this article we will see that there is a decisive difference 
between the number of devices and the amount of 
communicated information in society.

A. Context, background, and overview 

There are some pioneering studies that have used 
telecommunications traffic as their key variable. This 
has led to interesting new insights, but those projects 
usually only focus on one single technology, such as 
Internet traffic (George, Chon and Rosen, 2001) or 
fixed-line telephony traffic (Monge and Matei, 2004; 
Seungyoon, et al., 2007). Several government agencies, 
sometimes in collaboration with the private sector, have 
also started to measure Internet traffic and fixed 
broadband quality in particular (among others, MIC, 
2007; Rep. of Korea, 2007; NZ Commerce, 2009; 
Ofcom, 2010; FCC, 2011). Only a handful of 
groundbreaking studies have started to directly quantify 
the overall amount of information communicated 
through different networks (Ito, 1981; Pool, 1983; 
Neuman, Park and Panek, 2009; Lyman and Varían,

http://www
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2000; 2003; Gantz, et al., 2008; Bohn and Short, 2009; 
Cisco Systems, 2011; Hilbert and López, 2011; for a 
discussion of these different approaches, see Hilbert and 
López, forthcoming a, b).

Based on the methodology presented in the most 
comprehensive of these exercises (Hilbert and López, 
2011 ), we take a closer look at the informational 
capacity of the most prominent 10 analog and 33 digital 
kinds of communication technologies in this article. We 
track the effective capacity of the most common 
unidirectional (one-way) broadcast technologies (over- 
the-air terrestrial, cable, and satellite TV, as well as 
radio, each analog and digital; paper-based newspaper 
and advertising, and GPS personal navigation devices)2; 
and take inventory of the most prominent bidirectional 
(two-way) telecommunication devices (fixed-line and 
mobile telephony, both analog and digital; fixed-line 
Internet and mobile data services, and postal letters).

We start with presenting the applied methodology in 
Section (II). The time-limited reader is invited to skim 
this (rather technical, but fundamental) section during 
the first read of this article, and jump ahead to the later 
sections that present empirical results. In the first 
empirical section (III) we compare the effective 
capacities of unidirectional broadcasting versus 
bidirectional telecommunications. We analyze the 
evolution o f the world’s communication upstream and 
downstream capacities. In Section (IV) we exclusively 
focus on telecommunication. We measure the 
contributions of the different telecommunications 
technologies to the world’s installed telecommunication 
capacity, identify the drivers behind the increase of this 
capacity, and have a fist look at the international 
distribution among countries. We measure the digital 
divide not merely in terms of the number of devices, but 
in terms of kbps per capita. The final Section (V) 
summarizes our findings and underlines that it does it 
leads to interesting and important insights to measure the 
world’s communication capacity directly, in bits per

2 We m ake one exception in our distinction between one-way broadcasting 
and two-way telecommunications. Technically, digital television counts with 
an upstream link and could therefore be classified as a telecommunication 
device. However, this upstream link is very small in comparison to the 
downstream link (roughly the bandwidth o f  2G short-messaging-service) and 
has only been used very sporadically by users until the year 2007 (mainly for 
some selected video-on-demand applications, which were very poorly 
developed until 2007). We therefore decided to count digital TV as part o f  the 
broadcasting capacity.

second. It is proposed to start a coherent effort that will 
allow to register and to track the global evolution and 
distribution of the installed (and possibly effectively 
used) communication bandwidth.

II. M e t h o d o l o g y : h o w  t o  m e a s u r e  t h e

AMOUNT OF COMMUNICATION?

We work with two different measures of capacity:
• The installed capacity refers to the bandwidth 

installed from an end-user perspective (we also refer 
to this measure as “installed bandwidth potential”). 
We basically take the installed number of devices at 
a given point in time, multiply them with their 
communicational performance (the average 
bandwidth in bits per second), and sum up the result:

Communication Capacity =

^  ([number of devices tk] *  [performance per device tk])
over a ll fk

We sum the total broadcast capacity over 4 different 
groups of technologies t (TV, radio, GPS, and 
radio), for which we measure 12 different kinds of 
technologies k  (e.g. terrestrial over-the-air TV and 
cable TV, etc.) (see Table I). For the case of 
telecommunication we include 5 different groups of 
technologies t (fixed pone, mobile phone, fixed 
Internet, mobile data, postal), for which we 
distinguish among 31 distinct kinds of technologies 
k (e.g. dial-up and DSL Internet; GSM and 
WCDMA mobile, etc.) (see Table 1).

• The effective capacity tracks those bits that are 
effectively communicated through the installed 
capacity. This considers the fact that no all devices 
run all the time and only quantifies the number of 
bits effectively transmitted. In this case we multiply 
the installed capacity (which is usually measured in 
bits per second) by the number of minutes per year 
that each device is actually communicating 
information.

In both cases, we define the technological capacity to 
communicate as the amount of information that is 
transmitted over a considerable distance (outside the 
local area). This includes those transmissions whose 
main purpose consists in the overcoming of distances, 
not the local sharing of information (such as the
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distribution of copies at a meeting, the carrying from a 
book from one room to another, or communication 
through private local area networks)3.

A. Unit o f measurement

Our variable of choice for communication 
performance is optimally compressed bits per second. 
This is not the only possible measurement unit to 
quantify information flows. During the 1980s 
researchers used the amount of words as the unifying 
variable to quantify communication (Ito, 1981; Pool, 
1983; Pool, et al., 1984). Others use time-budget studies 
and quantify communication intensities in terms of 
minutes (Neuman, Park and Panek, 2009). For the larger 
public it turns out to be intuitive to quantify the amount 
of communication in terms of a commonly used 
information good, such as in terms of the informational 
equivalent of numbers of newspaper pages (see Hilbert, 
2011a). One could even employ some measure of the 
amount of cognitive chunks or ideas if desired (e.g. 
Miller, 1956). The digital revolution suggested that the 
numbers of Os and Is that are transmitted by the 
communication hardware seem to be a natural 
measurement unit for information (Lyman and Varían, 
2000; 2003; Gantz, et al., 2008; Bohn and Short, 2009; 
for a discussion of these different approaches, see 
Hilbert and López, forthcoming a, b).

The problem with those measures is that it is often not 
clear how to justifiably quantify different kinds of 
information content (e.g. when measuring the equivalent 
of “number of words”, how to quantify a picture?), and 
that their magnitude is often quite arbitrarily defined. In 
order to illustrate the benefit of our indicator of choice in 
comparison of other alternative indicators, let us take a 
closer look at a concrete example.

B. An illustrative example: how much information does 
a phone communicate?

The amount o f information that is communicated by a 
phone is often quantified by the number of Is and 0s

3 This definition differs from the definition o f  Lyman and Varian (2000; 
2003), who focus on the amount o f  uniquely created bits flowing through 
technological networks, and the one o f  Bohn and Short (2009), who focus on 
effective media consumption, independently if it is retrieved from a storage 
device o r i f  the information has been communicated over some distance (for 
more on these distinctions, see Hilbert and López, forthcom ing a, b).

transmitted by the respective hardware (cable or wireless 
spectrum). We will refer to this measure as “binary 
digits”, in order to distinguish it from our measure, 
which we refer to as “optimally compressed bits”. A 
fixed line telephone subscription has a hardware 
performance of 64 kbps (measured in binaiy digits), 
while a mobile phone subscription transmits less than 10 
kbps (some 8.5 kbps). These numbers imply that a fixed- 
line voice telephone has more than 7 times more 
capacity than a mobile voice telephone (e.g. see Bohn 
and Short, 2009, p. 32; also Hilbert, Lopez and Vasquez, 
2010; both measure hardware capacity). But is this really 
the case? Does this actually provide a meaningful 
measure of communication capacity? Is the 
communication through a mobile phone merely 15 % of 
the capacity as a fixed-line phone? In terms of 
information quality, there is surely a difference between 
fixed and mobile phones, but does one fixed-line 
transmit as much information as 7 mobile phones? What 
are we measuring here?

In reality, voice content is much more compressed 
in mobile telephony than in fixed line telephony. The 8.5 
kbps of voice transmission in a GSM-AMR 2G mobile 
phone is compressed from an original encoding of 128 
uncompressed kbps. This rate of compression is what 
enables mobile transmission to begin with. Otherwise, it 
would have too many symbols for effective mobile 
communication. On the other hand, the 64 kbps carried 
by a digital fixed-line telephone is also compressed, 
down to only 57 % of its original content of 112 kbps 
(with Law-A, which is used in Europe for example, see 
recommendation G.711 of ITU-T). Compressing it to 64 
kbps means to take part of the redundancy out. However, 
this level of compression is quite arbitrary and is rather 
dictated by what students of technology call “historical 
accidents” (David, 1985), “path dependence” (Arthur, 
1994), “dominant design” (Utterback, 1996), or “lock- 
in” on a given standard (Shapiro and Varian, 1998). For 
example, using another (more efficient) compression 
algorithm like Speech Profile of MPEG-4 instead of 
using Law-A, the same information content of a fixed- 
line phone can be compressed down to some 12 kbps 
without loss of quality. According to the algorithms that 
are currently available, this is the optimal compression 
rate for voice with an adequate quality (mean opinion
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score MOS quality between 3.6 and 4.1).
Normalized on the optimal compression rate, it 

turns out that a digital fixed-line telephone transmits an 
average of 12 kbps (not 64 kbps), while a mobile phone 
transmits around 8 kbps. These values represent the 
amount of information that is transmitted, independent 
on the (more or less redundant) amount of symbols 
(data) that is transmitted. We can now finally appreciate 
that in reality a digital fixed line phone transmits roughly 
50 % more information than a 2G mobile phone (12/8), 
or the other way around, that a 2G GSM-AMR mobile 
phone reaches two-thirds of the information richness of a 
fixed-line phone (8/12). This also makes intuitively 
much more sense than the previous result.

C. From hardware with redundant data, to optimally 
compressed information

We achieved this much more intuitive result by 
normalizing on compression rates. More precisely: we 
normalized in the uttermost level of compression that 
maintains high quality (we call this measure “optimal 
compression*’). The uttermost possible compression rate 
approaches the entropy of the source. To understand this 
logic, let us take a paragraph and return to the ideas of 
the intellectual father of the digital age, Claude Shannon.

Shannon (1948) proposed the entropie bit as the 
natural unit of measurement of information. Shannon 
started by defining information as the opposite of 
uncertainty, which makes intuitively sense: when we 
have uncertainty, we do not have information, and when 
we receive information, uncertainty is being resolved 
(per definition). In an information theoretic sense, 
communication is defined as the process of resolving 
uncertainty on the syntactic level, and the amount of 
uncertainty resolved, is measured in bits (this is the core 
idea of “information theory”, as commonly taught in 
Electrical Engineering Departments; see Pierce, 1980; 
Massey, 1998; Cover and Thomas, 2006)4. What 
compression does is that it “takes out” all those binary 
digit symbols that are “redundant”, and do not really 
reduce uncertainty, and therefore, do not transmit

4 M assey’s (1998) lecture notes are publicly available (see URL-link in 
references). They might be an easier read than the more complete work o f  
Cover and Thomas (2006), which has become the standard textbook on 
Information Theory in Engineering Departments. For a light introduction and 
general overview  o f  concepts, see Pierce ( 1980).

information. Those symbols often make part of a 
message, but they are not needed to communicate the 
information contained in the message. This is the reason 
why it is possible to reduce a phone conversation from 
128 binary digits per second, to some 10 optimally 
compressed bits per second, without loss of information. 
Taking out all redundant symbols reduces a number of 
binary digits of Is and 0s, into the (so-called) “entropy 
of the source”.

For our purposes—in contrary to arbitrarily 
compressed binary digit of hardware capacity—the 
methodological benefit of Shannon’s measure is that it is 
a unique number that can unambiguously be assigned to 
some kind of message. Shannon (1948) proved that there 
is a unique optimal level of compression for a certain 
message, beyond which content cannot be compressed 
without loss of information (which he called “entropy”). 
He showed that—independent of its content or 
meaning—the amount of bits depends purely on the 
probabilistic nature of the source. Shannon defined that 
when the receiver receives one (binary) bit, uncertainty 
between the sender and receiver is reduced by half (with 
respect to an established probability space). It is 
important to reiterate that this does not depend on the 
number of symbols or signals received. In other words, 
one symbol can resolve different amounts of uncertainty, 
depending how crucial (or redundant) it is to the 
message. The sending of one symbol (such as a 0 or a 1 ) 
must not necessarily resolve any uncertainty (in this case 
the symbol is “redundant”), or it can reduce uncertainty, 
in which case it contains information (by Shannon’s 
definition).

In a nutshell, one optimally compressed bit 
(“entropy” in Shannon’s sense) differs from one binary 
hardware digit (in the sense of a symbol that represents a 
0 or 1). Shannon’s measure refers to the amount of 
information (the amount of uncertainty resolved) and the 
other measure to the hardware capacity of the 
technology. Confusingly, both are sometime referred to 
as “bits” (Laplante, 2000). The hardware capacity of a 
technology accounts for the number of binary symbols 
that can be represented by this technology (for example 
the presence [I] or absence [0] of an electric current, an 
optical light, a magnetic field or a dot on a paper). The 
amount of uncertainty that can be resolved by one binary
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digit depends on the level of compression. Compression 
essentially eliminates the redundancy of the information 
and leaves us with plain information: the part of the 
messages that actually reduces uncertainty (i.e. 
uncertainty related to the syntactic level). As proven by 
Shannon in 1948, at its outermost level of maximal 
compression, the number of bits in a message 
approximates its entropy: the number of times 
uncertainty gets reduced by half (for more on 
information theory see Pierce, 1980; Massey, 1998; 
Cover and Thomas, 2006;4 for more on the nature and 
role of information and entropy see Zurek, 1990). Let us 
have a look at another illustrative example to see how 
these theoretical arguments matter in practice and how to 
apply them to real-world statistics

D. Another illustrative example: how compression 
increases communication capacity 

As shown in Figure 1, let us suppose the existence of 
one communication (or storage) device with a hardware 
capacity of two physical representations (e.g. two 
communication transmission “cables” or “wireless 
spectra”) in yeari. Half of the information content 
consists of images and the other half of text. This 
matters because the achievable level of compression 
differs from source to source, but most notably among 
different kinds of content. Video is usually the most 
redundant form of content (containing both, redundancy 
in space and in time), which means that video can be 
compressed more than text, images or audio. For 
example, using the common compression algorithm ZIP,

Year,: 3 bits

50% image 50% text

Year*: 1081
»> :: vv::Js: “ -'«•r m f ' - t

“ i L«i 51 * Y » "-I '
“ j 5

f -  ̂ r* ■ *
il l .  : 11. !w4
a» * •• v r  * t  
: 11 11

I I
67% image 33% text

Fig. 1. Inside the black box of digital technological progress to 
communicate information.

me can compress a text archive down to 20 % of its
.incompressed size (compression factor of 1:5), while
VIPEG-4 can compress a video File to less than 2 % of its

original size (compression factor of 1:60).
In our example from Figure 1 we assume that images 

are not compressed (such as industrial x-rays or detailed 
maps) and that text is already compressed by a factor of 
2:1 (for example with the Lempel-Ziv-Welch algorithm 
used in early UNIX systems in the 1980s). This implies 
a technological capacity to communicate 3 bits in year,.

In year2, investment in infrastructure leads to a 
duplication of the number of devices and technological 
progress in hardware leads to a triplication of 
communication units per device (e.g. through “more 
powerful cables” or “spectrum usage”). Additionally, we 
suppose that images are now compressed with JPEG (the 
norm in personal and industrial image handling 
nowadays), achieving a high-quality compression factor 
of 11:1, while text is compressed with ZIP or RAR, 
reaching a factor of 5:1. This enables to communicate 
(or store) a total of 108 bits in year2.

The result is a multiplication of the initial amount of 
information by a factor of 36 (108/3, or a growth factor 
of 3600 %). This total of technological change can be 
traced back to a duplication of infrastructure (growth 
factor of 2), a triplication of hardware performance 
(growth factor of 3), and a sextuplication of the software 
performance for content compression (growth factor of 
6), providing5: 2 * 3 * 6 = 36 (overall growth factor from 
3 to 108 bits). If we would not consider compression 
rates, we would neglect the fact that we can now send 
much more information through the same hardware 
infrastructure than in the past. Normalization on 
compression rates (measured in “optimally compressed 
bits”) includes this driver of the growth of 
communication capacity. The example of Figure 1 
visualizes that the growth of the installed 
communication capacity is the result of three factors: 
more technology, better hardware, and better software 
compression algorithms.

In practice, the contribution of ever more powerful 
compression algorithms for digital content (software 
performance) can either be calculated as a weighted 
average of the progress of compression of each kind of

5 In practice, the contribution o f  content compression is a combination o f 
the advancement in compression algorithms (software performance) and the 
general shifts in the kind o f  content. If more compressible content gains 
importance, the average technological progress o f content compression will 
increase.
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content, or as a residuum6. The later alternative is more 
straightforward.

E. The Evolution o f  Compression Rates

Unfortunately, there are few sources that report the 
content of communication networks, and even less 
sources that allow us to estimate the most commonly 
used compression algorithms. Therefore we restrict our 
assessment of content and the applied compression rates 
to the years 1986, 1993, 2000, 2007 and 2010, and 
interpolate linearly between the content and respective 
compression rates of those years to obtain compression 
normalization rates for the intermediate years.

Figure 2 presents the resulting compression 
normalization factors for the content of the Internet, i.e. 
the number of binary digits that can be communicated 
through the installed hardware capacity (hardware 
“bandwidth”), divided by the optimally compressed 
number of bits communicated through this 
infrastructure. The higher the ratio, the larger the 
difference between the required hardware and the 
effective information communicated by this hardware

Fig. 2. Average compression factors for Internet content: ratio of 
[hardware capacity (binary digits)] /  [optimally compressed capacity 

(entropie bits)], for upstream and downstream content.

6 In the given example, the option o f  the residuum is straightforward: 
[108/3] /  2 / 3  =  6. M ore error-prone, but not less correct, is the calculation by 
way o f  expected value: Y ean: 1/2 o f  hardware contains image, 1/2 o f 
hardware contains text; Y ean: 2/3 o f hardware contains image, 1/3 o f 
hardware contains text. This means that 1/2 o f  the hardware stays as image 
(equal to 1 hardware unit o f  Y ean), 1/6 o f the hardware is converted from text 
to  image (equal to 2/6 hardware units o f  Y ean) and 1/3 o f  the hardware stays 
text (equal to 2/3 hardware units o f  Y ean). Expressed in bits o f  Y ean, this is 
equal to 1 bit staying image (o f 1/3 o f the bits o f  Yean), 4/6 bits being 
converted from text to  image (or 2/9 o f  the bits o f  Y ean) and 4/3 bits staying
images (or 4/9 o f  the bits o f  Y ean). These are the right weights to apply to 
calculate the weighted average o f  the contribution o f  compression: 1/3*(11/1) 
+ 2/9*( 11/2) + 4/9*(5/2) =  6.

capacity. A ratio of 1 implies that all information is 
optimally compressed.

Normalized on the most efficient compression 
algorithms currently known, Figure 2 shows that 
compression algorithms have become roughly three 
times more effective during the last two decades. For 
example, in 1986, the Lempel-Ziv-Welch LZW 
algorithm was the standard in UNIX systems. It was able 
to compress text by a factor of 1:2.2 (Welch, 1984). In 
2007, a compression algorithm called DURILCA was 
able to achieve average compression rates of 1:6.6 
(Mahoney, 2009). This implies an improvement by a 
factor of 3 (LZW:DURILCA = 6.6:2.2). In other words, 
thanks to compression algorithms, we communicate 
around three times more information through the same 
installed infrastructure as we did in 1986 . Since the type 
of content differs between upstream and downstream 
communication (Sandvine, 2008), the Figure 2 shows 
distinct compression factors for each kind of traffic7.

Summing up, it would be deceiving if we would 
measure the amount of symbols (like the number o f Is 
and 0s) that are sent around the world. The power of the 
digital revolution has to be explained in terms of more 
symbols that are exchanged and by the fact that— 
normalized to the past—we each of them carries more 
and more information, which is extracted by encoding 
and decoding machines at both ends of the 
communication channel (note that there is no 
contribution of compression rates for analog 
information, since analog information cannot be 
compressed, reason why we consider analog content as 
“uncompressed”). In this sense, it is important to 
remember that the digital communication revolution 
would not be possible without the parallel development 
of a computational revolution, which enables us to en- 
and decode information, therefore enabling compression.

7 Content also differs between countries, most notably are distinct user 
profiles in developed and developing countries. We therefore distinguish 
between compression rates for the member countries o f  the OECD, and non- 
OECD.



F. Technological Performance o f Communication 
Technologies

Table 1 shows the average performance transmission 
rates per device or subscription for the included 12 
broadcasting technologies and 31 telecommunication 
technologies in (arbitrarily compressed) hardware 
capacities, and in optimally compressed information 
capacities (with normalized compression rates). The 
table shows clearly that the conventional hardware 
bandwidth rates, which are typically reported by 
equipment producers and network operators, are quite 
arbitrary. The amount of information transmitted 
through a given bandwidth depends on the applied level 
of compression of the message (compare our previous 
example for fixed- and mobile telephony with the 
bandwidths in Table 1). Therefore, we use the rightmost 
column of Table 1 for our purposes (of course, 
performances change every year, and Table 1 merely 
presents the rates for the year 2007).

A v e r a g e  p e r f o r m a n c e  r a t e s  p e r  d e v ic e  o r  s u b s c r ip t io n  r e s u l t i n g

FROM OUR INVENTORY OF THE INSTALLED CAPACITY IN 2007 
(KBPS) { i t a l i c s :  DIGITAL).

TABLE I

H ard w are In fo rm ationa l
bandw id th  (in capacity  (in

kilo-binary- optimally
C ategory Technology digits per compressed

second) kilobits per second)
D ow nstream / D ow nstream /

U pstream U pstream

Telecom m unications (b id irectional)

Fixed-line Fixed-line phone analog 1 0 4 /1 0 4 8 . 6 / 8 6
telephony Fixed-line phone digital 6 4 /6 4 1 2 /1 2

Dial-up 5 6 /4 8 4 4 /3 8
Fixed-line ISDN BRI 12 8 /128 1 0 2 /1 0 2

Internet ISDN PRI 1,935 / 1,935 1 ,539 /1 ,539
(wireline Cable Modem 6 ,5 6 3 /1 ,0 0 9 5 ,2 1 9 /8 0 2

and DSL 2 ,2 8 6 /6 5 4 1,817 /519
wireless)** FTTH/B 18,696/4 ,917 14,873/3 ,912

Other/unidentified 947 /  897 7 4 8 /7 0 9
Analog ( 1G) 1 0 2 /1 0 2 6 .4 /6 .4
GSM (2G) 8 .5 /8 .5 8 .0 /8 .0

cdmaOne (2G) 1 3 /1 3 4 .0 /4 .0
PDC (2G) 6 .7 /6 .7 6 .5 /6 .5

Voice TDMA (2G) 8 .0 /8 .0 4 .0 /4 .0
mobile iDEN (2G) 4 .0 /4 .0 4 .0 /4 .0

telephony GSM/GPRS (2.5 G) 8 .5 /8 .5 8 .0 /8 .0
GSM/EDGE (2.5 G) 8 .5 /8 .5 8 .0 /8 .0
CDMA2000 lx  (3G) 8 .6 /8 .6 5 .6 /5 .6

WCDMA /  UMTS (3G) 1 5 /1 5 1 1 /1 1
CDMA2000 lxEV-DO(3G) 1 3 /1 3 1 2 /1 2

GSM (2G) 1 4 /1 4 1 1 /1 0
cdmaOne (2G) 1 9 /1 4 1 5 /5

PDC (2G) 2 9 /2 9 2 2 /2 0

Data
mobile

telephony

TDMA (2G) 1 0 /1 0 7 .4 /6 .7
iDEN (2G) 1 9 /1 9 1 5 /1 3

GSM/GPRS (2.5 G) 4 6 /1 4 3 5 /1 0
GSM/EDGE (2.5 G) 1 0 0 /4 2 7 7 /2 9
CDMA2000 lx  (3G) 8 0 /8 0 61 /  55

WCDMA/UMTS (3G) 3 5 0 /3 5 0 2 6 8 /2 4 3
CDMA2000 lxEV-DO (3G) 500 /  80 3 8 3 /5 5

Postal Postal !ettersA
0.000013/
0.000013

0.000002 / 
0.000002

B roadcasting  (unid irectional)

Postal Paper NewspapersA 0 .0 1 5 /0 0 .0 0 1 6 /0
Paper advertisem en t 0 .0 0 0 2 5 /0 0 .0 0 0 0 3 /0

Radio
Radio analog 7 0 6 /0 3 5 / 0
Radio digital 1 9 2 /0 71 / 0

GPS Personal navigation device 0 .4 6 /0 0 .2 3 /0
TV-Terrestrial analog 

(black &  white) 59,921 / 0 1 ,0 1 0 /0

TV-Terrestrial analog 
(color)* 8 7 ,8 4 9 /0 1 ,4 8 7 /0

Television TV-Cable analog* 8 7 ,2 5 5 /0 1 ,4 7 7 /0
TV-Satellite analog 9 0 ,5 6 0 /0 1 ,5 3 3 /0
TV-digital (x3):**

4 ,2 5 6 /1 5 2 ,1 4 4 /1 1Terrestrial /  Cable /  Satellite

Notes: APaper based communication devices are presented in “weekday 
units” , which means that we assume that they are only delivered on the 261 
weekdays o f  a year5. *The average performance o f  analog terrestrial TV  is 
higher than the average performance o f  analog cable TV because there are 
proportionally more cable TV subscription in the U.S. and Japan (where NTSC 
is the standard), and NTSC has a lower performance than PAL/SECAM. 
++The difference between fixed-line telecom (wireline or wireless, like W iFi) 
and mobile telecom is that the last one does not loose connectivity when the 
user is moving from one source o f  connectivity to another (with fixed-line 
connectivity the user has to reestablish connectivity once the source changes). 
** See footnote 2.
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III. B r o a d c a s t in g  v e r s u s  t e l e c o m : h o w

MUCH DOES EACH COMMUNICATE?

We start our empirical analysis with a general outlook 
on the magnitudes of the world’s technological 
communication capacity for the period between 1986 
and 2007. In this section we focus on the effective, not 
merely the installed communication capacity (only those 
bits that are effectively transmitted). We review four 
basic questions: how many broadcasting and how many 
telecommunication devices are installed in the world? 
How much information is effectively communicated by 
broadcasting and how much by telecommunication 
technologies? How much of technologically mediated 
communication takes place through analog and how 
much through digital networks? How much of the 
effective communication capacity consists of upstream 
and how much of downstream?

A. Communication Infrastructure 
Our first step consists in the traditional presentation of 

the global stock of installed communication devices. 
Figure 3 presents the most prominent technological

families and their contribution to the global 
communication technology stock for the years 1986, 
1993, 2000 and 2007. The number of communication 
devices almost tripled during these two decades (from 
4.3 million devices, to 12.8 million). The figures reveal 
that in 1986, 99 % of all installed communication 
devices were still processing information in analog 
format. This analog dominance was gradually replaced, 
especially around the year 2000. By 2007 the majority of 
communication devices are digital (51 %). In 1986 
(Figure 2a), by far the dominating communication 
apparatus was the radio, presenting 40 % of the global 
stock (1.7 million devices), while paper-based 
communication was the second most widely used 
solution (1.5 million weekday units of newspaper, 
advertisement and postal letters, or 34 % of 1986). 
While the share of television sets and fixed-line 
telephony stayed pretty constant during the period 
(around 20 % and 10 % respectively), the share of radio 
and paper-based solution declined considerably (to 23% 
and 13 % respectively). In 2007, the largest share of the 
pie was captured by mobile phones (26 %), while 
Internet subscriptions represent less than 5 % of the 
worldwide stock of communication infrastructure.

analog: 99 % 1986
Total #: 4.3 billion

digital: 1 %

analog: 94 % 1993

; Total #: 5.5 billion

analog: 76 % 2000
; Total ft: 7.8 billion

2%
digital: 24 %

analog: 49 % 2007

Total#: 12.3 billion

4%
3% 6%

digital: 51 %

□ TV-Terrestrial analog 
analog □  Radio analog

■  Paper Newspaper*

■  TV-Cable analog 
□  Fixed phone analog 
B Paper advertisement*

□ TV-Satellite analog 
■ Mobile phone analog 
K1 Postal letters*

■  TV-Terrestrial digital 
digital H Radio digital

■  Mobile Phone digital

I TV-Cable digital 
I Internet (subscriptions) 
GPS

I TV-Satellite digital 
I Fixed phone digital

Fig. 3. Communication technology infrastructure, in numbers o f devices for (a) 1986, (b ) 1993, (c) 2000 and (d) 2007. Note: * Paper-based solutions are measured 
in “weekday units”, which means that the annual total is divided by 261 weekdays, being equivalent to a “paper-based tablet which gets reloaded every weekday”.
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We now proceed with the estimation of the effective 
communication capacity of this global stock of 
infrastructure. We obtain the effective usage times from 
time budget and media consumption studies for the years 
1986, 1993, 2000, and 2007 and interpolate linearly 
between those years.

During the last two decades, the global communication 
capacity was multiplied by a factor of 4.5, growing from 
432 exabytes (EB) to almost 2 zettabytes. This implies 
that the average person communicated 240 MB per day 
in 1986 (the informational equivalent of about 55 
newspapers), 350 MB per day in 1993, 520 MB der day 
in 2000 and some 800 MB per day in 2007 (equal to 
roughly 180 newspapers per person per day) (compare 
Hilbert, 2011a).

Figure 4 shows that television has and still is 
dominating the global flow of information. Measured in 
optimally compressed bits of effective transmission, 
television constantly presents 93 % and 96 %. Analog 
over-the-air terrestrial TV still dominates (79 % in 1986 
and 49 % in 2007), but is gradually being replaced by 
cable and satellite technology, as well as by digital TV.

B. Communication capacity In 1986, 7 % of all bits communicated were 
transmitted by radio and only 2 % in 2007. The 
communication capacity of paper-based communication 
is minuscular: letters, newspapers and paper-based 
advisement contribute less than 0.1 % in 1986 and less 
than 0.01 % in 2007. This is despite the fact that paper- 
based solutions are quite information intensive: we 
estimate an average newspaper of 60 pages to be 
equivalent to 4.5 MB of optimally compressed 
information. What counts here is the intensity of the 
information flow. Since newspapers are only delivered 
once per weekday, the average transmission rate (per 
second) is very low (see Table 1).

The omnipresent Internet contributes less than 3 % to 
the total amount of optimally compressed bits 
communicated in 2007. Mobile voice and data traffic 
represent less than 0.1 % of the total in 2007.8 As a 
consequence of the dominance of TV, Figures 4 show 
that the global landscape of effective communication is 
still dominated by analog technologies. We estimate that 
only 27 % of the globally transmitted bits are digital in 
2007. This is in contrast to information computation or 
storage, in which digital information already dominates

analog: 99.99% 1 9 8 6 ; analog: 99.95% 19931 analog: 93 % 2000
4 % J *

4%v C \ V1 3 % / \

1 /  119% ) \ \

I |24% i /

73% J 61% : j
79% /

Total#: 0.4 ZB : Total#: 0.7 ZB j \ Total#: 1 .2ZB ;

digital: 0.01% ; digital: 0.05% digital: 7 %

analog: 73%
2.4%

2007

digital: 27 %

analog

□  TV-Terrestrial analog
□  Radio analog
■  Paper Newspapers

■  TV-Cable analog
□  Fixed (voice) phone anal.
■  Paper advertisem ent

□  TV-Satellite analog
■ Mobile (voice) phone anal.
■ Postal letters

digital
■ TV-Terrestrial digital 
□  Radio digital
■  Mobile (data) phone digital

I TV-Cable digital 
I Internet fixed
I Mobile (voice) phone digital

B TV-Satellite digital
■  Fixed (voice) phone digital
■  GPS

Fig. 4. Effective usage communication technology capacity, in optimally compressed petaby tes, for (a) 1986, (b) 1993, (c) 2000 and (d) 2007.

8 Up to 2007, most mobile data traffic consisted o f  SMS (Short Message 
Service) and MMS (M ultimedia Messaging Service), with some occasional 
Wireless Application Protocol (W AP) services, while the mobile surfing o f 
traditional Webpages on the Internet was still incipient.



(see Hilbert and López, 2011). Digital satellite television 
leads broadcasting technologies into the digital age and 
represents 44 % of all digitally transmitted bits in 2007, 
while digital cable TV contributes with 31 % of all 
digital information flow. The Internet contributes with 9 
% to the digital share.

The effective global telecommunications capacity has 
grown much more explosively than the global 
broadcasting capacity during the last two decades, 
reaching a compound annual growth rate of some 28 % 
(versus broadcasting 7 %). This growth is pushed by 
ever more potent digital telecommunications. While in 
1986, only 20 % of the world’s telecommunicated bits 
were delivered through digital networks (representing 
the incipient digitization of the fixed-line network), 
digital technology already dominated 69 % of telecom 
by 1993, 97.7 % in 2000, and 99.9 % in 2007 (see also 
Hilbert and López, 2011). We estimate that the year 
1990 marked the turning point from analog to digital 
supremacy for telecommunications.

While telecommunication is growing rapidly in relative 
terms, Figure 4 shows clearly that in absolute terms the 
vast majority of the total of technologically 
communicated information is still carried through 
broadcasting networks. Telecom represented merely 0.07 
% of the total effective communication capacity in 1986 
and 1993,0.2 % in 2000 and less than 3 % in 2007.

Fig. 5. Installed bandwidth potential o f  communication technologies in 
optimally compressed kbps in 2007. Note: Paper-based solutions are 
represented in effective usage, since we do not know the maximally possible 
performance o f  the postal system (how many letters could a postman 
potentially deliver a t full capacity?).

C. Effective Communication versus Installed Bandwidth 
Potential

The dominance of TV and the comparatively marginal 
role of the Internet and mobile phones might be a little 
surprising at first sight, especially considering the 
omnipresent social role of digital telecommunications. It 
can be explained by the effective usage of each 
technology. The typical Internet subscription only 
transmits information during very short periods of time. 
According to our estimations, during an average daily 
gross Internet session of 1 hour and 36 minutes in 2007, 
the average user only makes 9 minutes of effective net 
usage of the maximum available bandwidth. In other 
words, the user only uses its full bandwidth for roughly 
10 % of the session, while during the rest of the time, the 
information might be displayed at and consumed from 
the monitor, but no effective “tele”-communication takes 
place “over a considerable distance” (outside the local 
area) (see our definition from above; “tele” is Greek for 
“at a distance”). On contrary, the average TV runs an 
average of 2 hours and 51 minutes per day in 2007, 
constantly transmitting additional information to each 
consumer.

The sporadic demand for bandwidth in 
telecommunications allows for the sharing of the 
installed telecommunication backbone infrastructure 
among multiple users. The basic structure of the Internet 
and the investments made to maintain it follow this logic 
of infrastructure sharing (Odlyzko, 2003, 2008), whereas 
a large number of users is using the “same” backbone 
infrastructure at different moments in time. If all users 
would simultaneously try to use the total of their 
individually promised bandwidth, the network would 
actually collapse (an effect similar to what happens to 
the mobile phone network at New Year’s Eve at 
midnight). This is contrary to how broadcast networks 
work. Television broadcast networks do not share 
infrastructure and all TVs could run in parallel all the 
time, without any competitive scarcity in the respective 
transmission channels.9

9 The technological reason behind this difference is that broadcasting 
networks transmit signals with one single content at the same time and 
broadcast receivers may, or may not pick it up; in the case o f  
telecomm unications, each user counts with an individualized user-defined 
channel, and may fill it with the same or different content, at the same, or a 
different moment in time. As a result o f  this, individualized telecom channels

□  TV-Terrestrial analog 
DTV-Cable analog
□  TV-Satellite analog
□  Radio analog
□  Fixed (voke) phone anal.
C  Mobile (voice) phone anal
■  Paper N ew spapers
■  Paper advertisem ent
■  Postal le tte rs
B  TV-Terrestrial digital 
B  TV Cable digital 
B  TV-Satellite digital
□  Radio digital 
C  Internet fixed
■  Fixed (voice) phone digital 
f l  Mobile (data) phone digital 
El Mobile (voice) phone digital 
BGPS

5% 1% 2007
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In order to put things into perspective, Figure 5 
presents the same distribution as Figure 4, but now 
supposing that all equipment would be running 24 hours 
per day with its potentially promised performance rate. 
This provides us what we call “installed bandwidth 
potential”. It is important to realize that this form of 
presentation is equivalent to the traditional “kbps 
measure”, which is commonly “promised” by 
telecommunications operators when offering bandwidth 
plans (simply normalized for compression)10. Obviously, 
when a telecom operator offers a bandwidth of (for 
example) 3 Mbps for a DSL connection, this is a 
promise given on the assumption that not all users would 
use their entire “installed bandwidth potential” at the 
same time (since then the network would collapse).

When measuring the “installed capacity” in this sense, 
television networks provide a little more than twice the 
capacity of fixed-line Internet, achieving 64 % (33 % + 
14 % + 2 % + 2 % + 5 % + 8 %) and 27 % respectively 
(see Figure 5). This is the result of the fact that there are 
around 4.5 times more TV sets in the world than Internet 
subscriptions in 2007 (see Figure 3), but the average 
Internet subscription has around 1.9 times the promised 
communication performance of the average TV 
connection (in 2007 the average performing TV receiver 
can transmit 1.6 optimally compressed Mbps —weighted 
average between analogue and digital television, 
terrestrial, cable and satellite— while the average fixed- 
line Internet subscription of 2007 can transmit 3 
optimally compressed Mbps).

As already mentioned, Figure 5 does not represent the 
communication capacity that is effectively installed in 
reality, but rather the bandwidth that is promised on 
basis of the expectation that users will share the 
infrastructure. The figure is displayed purely for 
demonstrative purposes (to convince the skeptical reader 
that the previously presented effective capacity numbers 
in Figure 4 are correct).

D. Effective Downstream and Upstream 
Communication

The supremacy of broadcasting is also reflected in the 
amount of information effectively sent (upstream) and 
received (downstream) by the world’s communication 
technology end-user devices.11 Devices demand 
(downstream) much more information than they 
effectively send (upstream). This implies that the same 
information content is down-streamed multiple times, 
after only being up-streamed once. The driver of this 
logic goes back to the economic fact that information 
can be duplicated and distributed at a negligibly small 
variable cost per additional copy (Shapiro and Varian, 
1998), which applies to broadcast information (one 
movie is sent simultaneously to many TV sets), as well 
as to information on the Internet (one user uploads a 
video once, while many users download it).

Figure 6 shows the same data as in Figure 4 (effective 
capacity), but separating between upstream and 
downstream capacities. Again, TV downstream 
represents some 95 % of the total, while the combined 
amount of information that was uploaded by the installed 
devices represents less than 1 % of the total in 2007. 
Nevertheless, the world’s upstream capacity has grown 
much faster than its downstream capacity. While the
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compete for a shared infrastructure (bandwidth), which is not the case for 
broadcasting.

10 1 kilobit per second is equivalent to [1*60*60*24*365.2422] =
31,556,926 kilobits per year (o f  installed bandwidth potential). Since the 
presentation in Figure 5 is in percentage, multiplying each performance by 
this constant does not change the distribution. The effective usage capacity 
only accounts for a fraction o f  the total bits per year, or, equivalently, as a 
multiple o f the promised bits per second.

Fig. 6. Upstream and downstream capacity o f effective usage capacity in 
optimally compressed kbps.

11 W e use the terms “downstream” and “upstTeam” capacities o f 
communication as a generic terms that includes “download” and “upload” 
capacity (which usually refers more specifically to bringing data from a 
remote source to local storage and storing it there, see Laplante, 1999), and 
“downlink” and “uplink” (which is mainly used to  stress the wireless and 
mobile nature o f  the communication).
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amount of information that was effectively 
downstreamed grew at a relative stable compound 
annual growth rate of 7 % between 1986 and 2007, 
communication upstreaming grew a compound annual 
growth rate of 8 % between 1986 and 1993, 30 % 
between 1993 and 2000, and 37 % between 2000 and 
2007.

The Internet contributes Va of the global upstream 
capacity in 2007, while the rest originates from fixed- 
line and mobile telephony, as well as from (the yet 
small, but existent) uplink of digital TV subscriptions. 
Most of the downstream Internet traffic consists of 
content from the worldwide Web (around 60 %). This 
information originates on server hard-disks, which 
represent less than 8 % of the world’s total storage 
capacity (see Hilbert and López, 2011). Most of the 
upstream Internet communication is generated by PC 
based peer-to-peer (P2P) user networking (also around 
60 %), which originates from a broader source (PCs 
represent 42 % of world’s installed storage capacity, see 
Hilbert and López, 2011).

IV. THE EVOLUTION OF 

TELECOMMUNICATION

In this section we take a closer look at the 30 
telecommunication technologies presented in Table 1 
(excluding postal letters). This basically includes fixed 
and mobile phone and Internet traffic.

The updated database of ITU (2011 ) enables us to 
extend the succeeding analysis of telecommunications 
until the year 2010. It also enables us to have a look at 
individual countries. However, as a trade-off, since 
detailed effective usage statistics for different
telecommunications technologies in different countries 
are non-existent, we will mainly focus on the “installed 
capacity” (tracking the number of installed devices, 
multiplied with their performance in optimally 
compressed kbps12), and will neglect the measurement of 
effective usage for now. In a comparative analysis, this 
is equivalent with assuming that all telecommunication 
technologies are used with the same intensity in the 
different countries.10 This assumption is not as

12 To estimate compression rates, we use 1986, 1993, 2000,2007, and 2010 
as fundaments, and interpolate linearly, such as in Figure 2.

unreasonable when analyzing telecommunication by 
itself (instead of mixing it with broadcasting, which—as 
discussed above—has quite distinct usage intensities).

A. Infrastructure and Capacity

We start with the same perspective as we did for the 
total of communication technologies in Figures 3 and 4. 
The upper graph in Figure 7 presents the distribution of 
subscriptions and the installed telecommunication 
capacity (in optimally compressed bits) between 1986 
and 2010. In 1986, more than 99 % of two-way 
telecommunication devices were fixed-line phones. This 
did not change decisively until the mid-1990s (94 % in 
1993). By 2000, 2G mobile phones already presented 
one third of devices (GSM, cdmaOne, PDC, TDMA, 
¡DEN) and during the period 2007-2010, mobile phones 
occupied a stable Va of the installed telecom devices. 2.5 
generation mobile telephony (transmitting data with 
GPRS and EDGE) was the most prominent mobile 
technology in 2007 (around half of all telecom devices). 
Between 2000 and 2010, Internet subscriptions

Subscriptions B3G mobile

■ 2.SG mobile 

O 2 G mobile

■ 1G mobile analog

O Otherlnternet/unidntf

■ FTTH/B 

CJ DSL

•  Cable Modem
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Capacity □  3G mobile data 
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Fig. 7. Telecommunication technology infrastructure (upper Figure), and 
installed capacity in optimally com pressed kbps (lower Figure), for 1986 -  
2 0 1 0 .
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contributed a stable 10 % - 15 % to the global stock of 
telecom subscriptions. The total number of telecom 
subscriptions grew from 424 million in 1986, to 641 
million in 1993, reaching 1.8 billion in 2000, 3.6 billion 
in 2005, and to 6.9 billion by 2010.

The lower graph in Figure 7 presents the respective 
communication capacity. In the figure it is considered 
that mobile phones provide two kinds of services: voice 
and data traffic. In 1986, fixed-line telephony 
represented 99.8 % of the world’s telecommunication 
capacity, while the rest was contributed by analog 
mobile phones (1G) the incipient Internet (0.001 %). 
Around the years 2000/2001, fixed-line telephony, 
Internet and mobile telephony each contributed roughly 
one third to the global telecommunication capacity. 
Since then, data communication has taken over. In 2007, 
the installed capacity of fixed-line Internet reached its 
peak, representing some 80% of the capacity to 
telecommunicate optimally compressed bits, while since 
the mobile data services are catching up rapidly 
(capturing 25 % of the total installed capacity in 2010). 
DSL (Digital Subscriber Line), cable modem and 
FTTH/B (Fiber to the home/building13) contribute with 
roughly the same weight to the world’s installed 
telecommunication capacity, according to our 
estimations.

Comparing both graphs of Figure 7, it becomes clear 
that the number of technological devices is a very 
unreliable statistic to draw conclusions about the 
installed telecommunication capacity. In 2007, fixed-line 
telephony presented 25 % of the devices, but only 
provided 1 % of the installed bandwidth. Mobile phones 
represent 2/3rd of the infrastructure stock, but less than 
l/5th of the installed capacity. The share of fixed-line 
Internet capacity is more than 7 times larger than its 
share in terms of devices (80 % versus 11.5 %).

This was distinct at the time when telecommunications 
networks were dominated by voice communications 
(when most of the currently existing databases were set 
up). Since voice always requires roughly the same 
bandwidth, the number of telecom subscriptions was a 
very good proxy for the amount of information 
transmitted. This changed with the shift from voice to

13 FTTH/B is a broadband network architecture that uses optical fiber to 
replace all or part o f  the usual metal local loop used for last mile 
telecommunications (FTTH Council, 2009).

data transmission, which essentially took place during 
the decade between 1994 and 2004, as is shown in 
Figure 8. Since the network of network also starts to 
substitute previously distinct services (such as voice 
telephony through Voice-over-Intemet-Protocol), it is to 
be expected that this trend continues.

B. Drivers o f Telecommunications Capacity

In our hypothetical example of Figure 1 we placed 
emphasis on the fact that the growth of the world’s 
telecommunication capacity is based on three distinct 
sources: more infrastructure, technological progress in 
hardware performance, and better compression 
algorithms (software performance). The first driver 
simply refers to the fact that the world hosts more 
devices. The second driver consists of the fact that 
telecommunications operator install better transmission 
channels (“cables” and use of “wireless spectra”). The 
third driver of technological change stems from the fact 
that ingenuous telecommunications engineers find ways 
to send ever more information over the same kind of 
channel, using better compression algorithms. How 
much does each of them contribute to the growth of the 
world’s telecommunication capacity? Is it more, or 
better technology that accounts for the experienced 
explosion of available capacity?

In order to answer these questions we decompose the 
total growth rate of the installed telecommunication

1986 1989 1992 1995 1998 2001 2004  2007 2010

Fig. 8. Telecommunication technology capacity, percentage o f  data (fixed 
and mobile) and voice telephony capacity in optimally compressed bits, for

capacity into its three contributors (see Figure 1, also 
footnote 6): [growth factor of subscriptions] * [growth 
factor of technological progress for hardware] * [growth
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factor of technological progress for compression 
algorithms] = growth factor of global capacity to 
telecommunicate. The upper graph in Figure 9 shows 
that, until the year 2001, the main driver of the world’s 
telecommunication capacity has been the installation of 
more infrastructures. The world was flooded with 
additional devices (e.g. mobile telephony and Internet,

optimally compressed kbps), growth rates o f  each driver for 1986 -  2007 
(upper graph) contributions o f  additional infrastructure versus technological 
progress (incl. hardware and compression); (middle graph) drivers o f  voice 
capacity; (lower graph) drivers o f  data capacity.

changed this scenario and technological progress took 
over. During the years 2005-2007, the introduction of 
FFTH/B and 3G mobile telephony resulted in an 
outstanding technological shock: the average
telecommunications device increased its bandwidth by 
more than 50 %. Since then the growth rate diminished 
somewhat, which does not mean that technological 
progress is not advancing anymore. What slowed down 
is the level of acceleration of the rhythm of change, 
which, with some 30% - 40% per year is still 3-4 times 
faster than the expansion of infrastructure.

The middle and lower graphs of Figure 9 distinguish 
between the drivers for the growth of voice- and data 
capacity. They provide empirical evidence that that the 
global capacity to communicate voice has been pushed 
by the installation of additional infrastructure, while data 
communication is rather driven by technological change. 
The average hardware capacity of a voice device 
actually diminished, since a mobile phone counts with 
less average performance than a higher quality Fixed-line 
phone. Compression algorithms contributed its fair share 
to the total growth (some 6 % per year), which is mainly 
driven by the algorithms used in GSM or CDMA, 
without which mobile telephony would have hardly been 
possible on a massive scale. The scenario is totally 
different for the installed data capacity. The installation 
of more infrastructures pushed the global data capacity 
during the late 1990s (i.e. commercial Internet 
subscriptions and 2G SMS enabled mobile phones). 
During the 2000s, however, the global capacity started to 
be dominated by better, not by more devices. DSL, cable 
modem and fiber optics broadband Internet drove the 
expansion of the average hardware capacity per 
subscription.

C. Downstream and Upstream Capacity
Per definition, telecommunication technologies 

provide downstream and upstream capacity (see Table 
1). When measuring installed capacity this measures 
how many bits a user could possibly receive and send 
per second. Figure 10a open up the previously presented 
logic of Figure 8 and shows that the dominance of data 
capacity implied an increasing imbalance between 
downstream and upstream. While downstream and 
upstream capacities were perfectly balanced while voice

see Figure 7). Starting in 2001, the broadband revolution
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dominated the telecommunication landscape until the 
year 1997 (voice traffic is symmetric), in the mid-2000s, 
the global channels are built in such a way that the user 
can receive three times more information that can be 
sent.

The lower graph of Figure 10 (ratio between 
downstream and upstream capacities) reconfirms that it 
voice capacities stay symmetric, while data capacities 
became unbalanced. It is interesting to note that the 
introduction of fiber optics technology (FTTH/B) has led 
to a reversal of the trend since the year 2007. Fiber optic 
networks are more symmetric than other broadband 
solutions. Notwithstanding, this does not change the fact 
that the world’s telecommunications networks provide 
more than twice as much downstream as upstream 
capacity.

Let us pause for a moment and reflect on what this 
means. From a communication theoretic perspective, 
Figure 10 might be a reason to worry. The digital 
revolution had been accredited with breaking the 
unidirectional one-way patterns of plain information

100%
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lownstream/upstream for voice and data Note: In contrary to Figure 6, 
:igure 10 does not refer to effective usage, but to installed bandwidth 
otential (in kbps).

diffusion, which is characteristic for one-way 
broadcasting (see also Table 1). The Internet was 
synonymous to interactivity, decentralization and peer 
power (Negroponte, 1995; Kelly, 1999). This promise 
seemed to be fulfilled by the user-driven Web 2.0 
revolution (O’Reilly, 2005), during which users started 
to provide content through the video-sharing platform 
YouTube and social networks like Facebook. However, 
reality shows that over the years, downstream capacity 
has started to dominate the global telecommunication 
capacity. How to interpret this finding? Does this mean 
that digital telecommunication evolve toward becoming 
a unidirectional medium?

Traditional information science and communication 
scholars might be quick to see parallels to the 
development trajectory of broadcasting. Historically, the 
Frankfurt school, with scholars like Bertold Brecht 
(1932) and Hans Magnus Enzensberger (1970), argued 
that there was no technological reason that the radio 
became a unidirectional medium of mere information 
diffusion during the mid-20th centruiy. “On the contraiy: 
electronic technology does not know a principle 
difference between sender and receiver... The 
development from a mere distribution- to a 
communication medium is not a technological problem” 
(Enzensberger, 1970, p. 92). Actually, during its initial 
days, the radio had been a truly bidirectional two-way 
medium of communication, and it is still used as such by 
thousands of hobby radio operators in regions were other 
telecommunications are not available (such as in the 
jungle or mountain region). It was not at all 
technological determinism, but rather the social 
construction of the media that has led to the fact that one 
side of the communication channel started to dominate 
the flow of information, crippling the return channel and 
turning an initially bidirectional technology in a de-facto 
unidirectional medium of information distribution. 
According to Brecht and Enzensberger, the commercial 
logic of communication industry in a capitalistic society 
makes it almost inevitable to avoid such scenario: 
fostered by capital accumulation and economies of scale, 
one side of the two-way channel will eventually prevail 
and the return channel will inevitably be crippled.

Might it be that the same dynamic determines the 
destiny of the Internet? During its initial days, dial-up
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connectivity provided equal upload and download 
channels. Bidirectional email dominated the 
communication landscape. Over time, the Internet 
industry matured and some professional content 
providers learned quicker than amateur users and started 
to attract more resources, providing high quality content, 
and attracting most of the views. As a result, it could be 
expected that the group of content providers starts to 
concentrate, which would lead to a scenario in which 
most content is drawn from some selected content 
provider.

While this theoiy cannot be refuted at this point, one 
has to remember the architecture of the Internet and the 
nature of digital information when interpreting the 
findings of Figure 10. In contrary to traditional media 
networks, the internet does not require equally powerful 
bidirectional channels to assure the participation of 
everybody in equal terms. Digital information can easily 
be duplicated (copy-paste) and instead of sending one 
message to one user at a time (such as necessary through 
analog fixed-line telephony), a user can upload an 
archive one time at a virtual despository, and multiple 
users can download it thereafter. In other words, in 
traditional media networks, the user requires the equal 
amount of upstream and downstream to get a message 
equally diffused. In digital networks, an imbalance 
between upstream and downstream does not necessarily 
mean that the message does not get equally diffused.

In order to gain a better understanding of this 
dynamic, it is important to consult statistics about 
content provision. One the one hand, content provision 
seems ever more concentrated on fewer sites, which 
would reconfirm the Frankfurt School hypothesis of an 
increasing dominance of some powerful content 
provider. In 2001, the most popular webpages provided 
commercially created content. Portals like msn.com 
(Microsoft’s Portal) and yahoo.com each captured 11 % 
of the views (Barabasi, 2001 ; Freiert, 2007). In 2010, the 
media landscape was much more concentrated in terms 
of portals: the two most powerful portals each captured 
one third of the views of the worldwide web (Google,
2010). However, both of them count with millions of 
contributors, one being a social network (Facebook) and 
the other one a video-sharing platform (YouTube). The 
content of those webpages is created by peers and

consists of personal news stories, postings, photos or 
home-made videos. These webpages do not require 
much upstream capacity, but need a substantial 
download channel to satisfy the demand of millions of 
users. The fact that downstream capacity has started to 
dominate the global telecommunication landscape, does 
not necessarily imply that the content is not created by 
peers. More fine-tuned indicators will need to be used to 
have a closer look at this dynamic in the future.

D. A Different Look at the Digital Divide

Another way of looking at the world’s 
telecommunication capacity is in terms of its 
international distribution. The unequal access and usage 
of ICT among countries is usually referred to as the 
international “digital divide” and is traditionally 
measured in terms of number of devices and telecom 
subscriptions (e.g. Compaine, 2001; OECD, 2001; 
Howard, et al., 2009; ITU, 2010).

We replicate this approach in Figure 11, in which we 
track the divide in terms of telecom subscriptions per 
capita in the (developed) member countries of the OECD 
(Organisation for Economic Co-operation and 
Development) and the rest of the world for fixed-line 
telecommunication (upper graph) and for mobile 
telecom (lower graph). The graphs show very clearly 
that the divide between developed and developing 
countries has been diminishing when measured in terms 
of subscriptions per capita. In 2001, fixed-line 
telecommunication penetration reached 70 % of society 
in developed OECD countries and 10 % of the 
developing world. This resulted in a ratio of 7 to 1 
(divide in relative terms) or a difference of 60 % (divide 
in measured in absolute terms). During the next decade, 
fixed-line penetration stayed almost constant in OECD 
countries (at 70 %), while the rest of the world started a 
catch-up, closing the divide to a ratio of 3.5 to 1. The 
divide is also diminishing in absolute terms. In 2001 the 
OECD had 60 % more fixed-line penetration than the 
rest of the world, 55 % more in 2006, and 50 % more in 
2010 .
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Even more dramatic has been the catch-up in terms of 
mobile devices. The OECD had 8 times more mobile 
penetration than the rest of the world in 2001, 3 times 
more in 2005, and merely 1.5 times more by 2010. 
These results show a clearly diminishing digital divide in 
relative terms, which is the general main-stream 
conclusion of studies that analyze the digital divide (e.g. 
Compaine, 2001; ITU, 2006; ITU and UNCTAD, 2007; 
Dutta, Lopez-Claros and Mia, 2006; Howard, et.al, 
2009).

Figure 12 takes a different look at the digital divide by 
measuring it in terms of telecommunication capacity. 
The lower graph of Figure 12 shows that the divide in 
terms o f mobile telecommunication has also been 
reduced in relative terms. In 2001, the average inhabitant 
of the OECD counted with an installed capacity of 20 
kbps, while the average inhabitant of the rest of the 
world counted with 2.5 kbps (ratio of 8 to 1). Five years 
later the average member of the OECD information 
societies counted with 5 times more bandwidth, and ten

J-llne phone and Internet -O 0E C D  no-OECD

2 0 0 1  I T Ti I Rest
_  7 0 %  _« »-■ st 7 

10%

A«Uo% "

20 0 0  2001 2002  2003  2004  2005 2005  20 0 7  200 8  2009  2010

200 0  2001  2002  2003 2004  2005 2006  2007  2 0 0 8  2009  2010

Fig. I I .  International digital divide in terms o f  number o f  telecom 
subscriptions per capita. Upper graph: Fixed-line phone and fixed-line Internet 
per inhabitant; Lower graph: M obile phone and mobile Internet per inhabitant. 
Member countries o f  the OFUD vs rest o f  world

years later with merely twice as much 525 kbps vs. 225 
kbps). Despite this improvement in relative terms, the 
mobile divide increased in absolute terms. The average 
inhabitant of the OECD counted with some 8 kbps more 
than the average inhabitant of the rest of the world in 
2001, and with some 300 kbps more in 2010.

Even more ambiguous is the result for fixed-line 
capacity (upper graph in Figure 12)/ Here the divide has 
widened in both, relative and absolute terms during the 
decade from 2001 to 2010. While the average member of 
the information societies in OECD countries counted 
with 29 kbps more than a person in developing countries 
in 2001, this difference got multiplied by a factor of one 
thousand (to a difference of 2900 kbps). However, in 
relative terms, the fixed-line capacity divide was even 
worse during the introduction of broadband Internet at 
the middle of the first decade of the 2000s, when the 
OECD counted with 20 times more capacity per capita 
than the rest of the world. This leaves us with an
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ambiguous picture about the evolution of the digital 
divide in terms of telecommunication capacity.

It is also interesting to note that in the developing 
world, the installed mobile capacity is almost as large as 
the installed fixed-line capacity (275 kbps per capita vs. 
225 kbps).

Summing up, the digital divide is clearly closing when 
measured in terms of the number of subscriptions. There 
seems to be a natural limit to the number of 
subscriptions and devices a person can handle. As the 
markets in the developed world seem to reach this level 
of saturation, the number of devices grows faster in 
developing countries, allowing them to catch up and 
close the divide. On the contrary, it is not clear if there is 
a limit in the number of bits a person can handle. The 
emergence of broadband during the first half of the last 
decade opened up the telecommunications capacity 
divide, at the same time as the divide diminished in 
terms of infrastructure.

This result calls for a much more refined analysis of 
the digital divide, one that does not focus on the number 
of devices and subscriptions, but on the core variable of 
the information society: the information and
communication capacity of its members.

E. International Distribution

With this in mind, let us now take a closer look at the 
international distribution in the year 2010. Figure 13 
focuses on 8 selected countries and contrasts the global 
distribution of world population with the global 
distribution of telecommunication subscriptions. Figure 
14 compares the global distribution of Gross National 
Product with the installed telecommunication capacity in 
optimally compressed kbps. As a first insight we can see 
that the number of subscriptions seems to roughly follow 
the structure of world population, while the 
telecommunication capacity seems to be a more accurate 
reproduction of the patterns of economic power. We can 
also notice that the distribution of telecommunication 
capacity is more skewed than the distribution of telecom 
subscriptions, and even more concentrated than income 
distribution: eight countries (USA, Japan, China, Russia, 
South Korea, Germany, France, and India) represent 
roughly half of the world’s population and
telecommunication subscriptions, 58 % of the world’s

income, and 67 % of the world’s telecommunication 
capacity. These eight countries have the installed 
capacity to telecommunicate two out of three bits in the 
world.

Let us take a closer look at the differences in each 
case. Several of the selected countries perform better 
than others. When comparing population with 
subscription, the United States, for example, represents 5 
% of the world population, but some 8 % of the world’s 
subscriptions. In this sense, the U.S. is over-represented 
in the global information society, when measured in 
terms of devices. On the contrary, India represents 18 % 
of the world population, but only 10 % of the world’s 
telecommunication subscriptions. India is under­
represented when measured with this yardstick. In 
contrary, the United States in under-represented in the 
global information society when comparing its 
telecommunication capacity with its economic capacity. 
The U.S. manages 24 % of global income, but only 14 % 
of the global telecommunication capacity. India, 
however, is over-represented form this perspective, 
managing only 2 % of the world’s income, but 3 % of 
the world’s installed telecommunication capacity.

Some countries, such as Russia and South Korea (Rep. 
of) are highly overrepresented when we consider 
telecommunication capacity. Their share of the world’s 
telecommunication capacity is four times larger than 
their share of the world’s economy.

We continue with this logic and track the level of 
representativeness and participation of different world 
regions in the global information society over time. The 
upper graph of Figure 15 shows the share of global 
subscriptions of the different world regions, divided by 
the share of the world population (i.e. the equivalent of 
dividing the lower graph in Figure 13, with the upper 
graph in Figure 13). If this ratio is 1, the region’s 
participation in the global information society in terms 
of subscriptions is equal to the region’s representation in 
terms of world population. The graph shows a clear 
convergence toward a ratio of 1, which implies a stable 
tendency toward a decreasing digital divide, confirming 
our previous finding for a more fine-grained grouping of 
countries. In the “analog age” of the 1980s, the global 
share of telecommunication infrastructure of regions like 
North America and Europe was 3-6 times larger than
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their share in terms of world population. In the digital 
age of 2010, the telecom infrastructure share has almost 
approached “real world” proportions.

The lower graph in Figure 15 shows the ratio of the 
global telecom capacity with the global share of Gross 
National Income (GNI) (i.e. dividing the lower graph of 
Figure 14, with the upper graph of Figure 14). It shows a 
quite different picture. During the “analog age” of the 
1980s, the share of telecommunication capacity was 
much more aligned with the global economic reality.

During the reign of fixed-line telephony, the ratio was 
closely clustered around a ratio of 1. Once broadband 
started to dominate the global landscape, some world 
regions started to make much more efficient use of their

economic possibilities than others. Asia clearly stands 
out in this regard. The telecommunications performance 
of large Asian countries, like China, India and Russia, 
was way above what could economically expected from 
these countries during the period between 1995 and 
2005, while Japan and South Korea increased their 
global share of bandwidth during the fiber-optics 
revolution at the end of the decade.

South Korea has long been seen as a best practice in 
broadband adoption (Rhee and Kim, 2004) and, 
according to our statistics, the country obtains the 
world’s highest bandwidth per capita: some 11.5 
optimally compressed Mbps per capita (comparing with 
a global average: 1 optimally compressed Mbps per

Population

France
.Germany

Subscription

rance^-Germany 
2% 3%

Gross National Income

Capacity

Fig. 13. International distribution o f world population (upper Figure), and Fig. 14. International distribution o f  Gross National Income (upper Figure), 
telecommunication subscriptions (in optimally compressed kbps) (lower and installed capacity (in optimally compressed kbps) (lower Figure) for 2010. 
Figure) for 2010.
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capita; and an OECD average of 3.7 Mbps per capita). 
Europe’s evolution of telecommunication capacity is a 
quite faithful reflection of its economic development, 
while the ratio of telecommunication capacity and 
economic power has continuously decreased for North 
America.

Naturally, one could have cut the cake differently as 
well. For example, we can as well compare the two 
lower graphs in Figures 13 and 14, which results in a
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measure of a country’s telecommunication capacity per 
installed subscription. For example, India’s 
telecommunication capacity is a clear result of many 
devices (counting with 10 % of the world’s 
telecommunication subscriptions, but only with 3 % of 
the world’s telecommunication capacity), while Japan’s 
capacity is based on high bandwidth per device 
(counting with 3 % of the world’s devices, and 13 % of 
global capacity).
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Fig. 15. Evolution o f  regional shares. Ratio o f global share o f  telecom subscriptions divided by global share o f  world population (upper graph); 
Ratio o f  global share o f  telecom capacity divided by global share o f  world Gross National Income (lower graph); for 1986 - 2010.
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F. Yet another illustrative example: The case o f Japan 
Let us take a closer look at the case of Japan. Figure 

16 reports the impressive transformation of the 
telecommunications sector in Japan. In the late 1980s, 
the Internet in Japan was almost exclusively accessed by 
organizations (universities, companies, etc.), which used 
ISDN BRI (Integrated Services Digital Network Basic 
Rate Interface, which is known as INS64 in Japan). 
During the 1990s, dial-up access popularized the Internet 
with Japanese homes. In the year 2000, dial-up 
technology provided Internet access to still 62 % of the 
Japanese subscribers, representing 37 % of the countries 
Internet capacity. This changed drastically in the next 
few years. In contrary to the majority of countries 
(compare with Figure 7), Japan leapfrogged the stage of 
DSL and cable modem broadband access and went 
almost directly from dial-up Internet to fiber optics 
FFTH/B. This is no coincidence, nor is it the result of a 
lucky or accidental kind of market driven interplay 
between supply and demand, but well calculated public 
communication policy: the e-Japan strategy and policy 
program from the year 2001 (Kantei, 2001a, 2001b). 
Literally inexistent in 2000, FTTH/B technology 
represents 30 % of Japan’s Internet subscriptions in 
2007, and more than 80 % of the countries installed 
Internet capacity. It is interesting to note that the total 
amount of Internet subscriptions has stabilized around 
39 million between 2002 and 2010 (or 31 subscriptions 
per 100 inhabitants) and does not seem to grow further, 
while bandwidth grew from an average of 175 kbps per 
subscriptions to an impressive 21 Mbps per subscription 
during the same period. This explains the relatively close 
relationship between Japan’s population and the number 
of its telecommunication subscription, and its over­
performing bandwidth per capita (see Figures 12 and 
13).

Summing up, a saturated telecommunication 
infrastructure does not mean that the digital divide is not 
at work. Measuring the case of Japan in terms of 
subscriptions would lead to a quite misleading picture of 
stagnation, while in reality a far-reaching revolution was 
taking place. When measured in terms of communication 
capacity, the digital divide chases after an ever moving 
frontier, which is technological progress. The number of 
devices a person can possess might be limited, but this

does not give us insight into how much information a 
person can process with them. Since it is not clear if 
there is a limit to how much information a person can 
handle, there is no end in sight for this race for now.
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G. Approximating Effective Usage: ICT purchasing 
parity (ICTpp)

In our more detailed analysis of telecommunication in 
Section IV we have measured the “installed capacity” 
(or “installed bandwidth potential”), not “effective 
usage” (as we did in our global analysis in the previous 
Section III)14. The reason of opting for this was the lack 
of national statistics for effective usage patterns. In this 
section we will try to approximate effective usage with 
the help of a trick a trick. We will suppose that the 
effective usage of telecommunications services 
exclusively depended on the economic resources that an 
individual has available to purchase them. While there 
are surely other factors that influence ICT usage, there is 
ample empirical evidence that costs and available 
income are among the main determinants of effective 
usage (e.g. Barrantes and Galperin, 2008; Hilbert, 2010; 
2011b; 2011c).

This assumption suggests weighing the amount of 
installed telecommunication infrastructure with the 
available economic resources for ICT usage. Naturally, 
the available economic resources to purchase 
telecommunication services depend on the available 
income, and on the prices of the services. For the years 
2008 and 2010, ITU (2009, 2011) and its members 
prepared an ICT Price basket which can be used for this 
purpose. The index tracks three different tariff sets, 
referred to as price sub-baskets: the fixed-telephone sub­
basket; the mobile-cellular sub-basket; and the fixed- 
broadband sub-basket. Tariffs are collected for several 
selected services for these three groups and expressed as 
a percentage of the available Gross National Income per 
capita (capped at a maximum of 100% of the income).

The three price baskets provide us with a relative 
measure of how much the average inhabitant of a certain 
country can spend on telecommunication services, and 
therefore provide us with a proxy for the likely intensity 
of effective usage. Naturally we assume that cheap 
telecommunication services (relative to the available

14 For the analysis o f  the global flows o f  information in Section 111 we used 
global traffic studies in order to approximate an effective usage profile for the 
member countries o f the OECD, and another one for non-OECD countries. 
This allows us to determine which percentage o f the installed capacity is 
effectively used on a global scale. However, since effective traffic flow 
statistics do not exist for the national level, we neglected effective usage in 
Section IV, and measured the installed capacity (see Section II for the 
respective definitions).

income) lead to more intensive telecommunication usage 
than the other way around.

For example, if two countries count with the same 
installed telecommunication capacity (let’s say 1 Mbps 
per capita), but in one country the average citizen would 
have to spend 20 % of its income to purchase them, 
while in the other country the same services cost only 10 
% of the income, we can conclude that the latter country 
counts with twice the economic possibilities to 
effectively use the respective services. This logic 
suggests normalizing the available telecom capacity on 
the available economic resources to purchase them. The 
result could be called “ICTpp” (“ICT capacity 
purchasing parity”), since, similar to the logic of 
traditional “purchasing power parity” (PPP), this 
measure normalizes the available capacity (in this case 
communicational capacity) in terms of the respective 
economic possibilities. In practical terms this means that 
we simply divide our capacity per capita variable by the 
respective ITU price basket.

Figure 17 presents the results when applying this logic 
to the cases of fixed-line telephony (upper graph), 
mobile telephony (middle graph), and Internet (lower 
graph), and compares our previous measure of capacity 
per capita in plain kbps, with kbps normalized on 
ICTpp). Similar to the analysis that we did with Figure 
12, we can now track the development of the digital 
divide between the average inhabitant of the OECD and 
the rest of the world.

The upper graph of Figure 17 (fixed-line telephony) 
shows that the divide in terms of installed fixed-line 
phone capacity has been closing between the average 
inhabitant of the OECD and the average inhabitant of the 
rest of the world between 2008 and 2010. In 2008, the 
average inhabitant of the OECD counted with an 
installed 8 kbps more than the average inhabitant of the 
rest of the world, while this difference was reduced to 7 
kbps per capita in 2010. However, when normalizing in 
terms of purchasing power (divided by the ITU fixed- 
line price basket), it turns out that the divide has been 
widening: from a difference of 15 to a difference of 17. 
In other words, while the developing world has been 
catching up in terms of installed fixed-line telephony 
capacity (the difference decreased in absolute terms), it 
has been falling behind in terms of the economically
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