An Analysis of the Diffusion and Usage of Information and

Communications Technologies of Nations
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Fiaure 1. The Networked Readiness Index Framework 2004-2005
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NRI Results for 2004-2005
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Table 1. Networked Readiness Index Rankings 2004-2005
Country Score Rank Country Score Rank Country Score Rank
Singapore 1.73 1 Thailand 0.27 36 Sri Lanka —0.49 71
Iceland 1.66 2 Cyprus 0.25 37 Poland -0.50 72
Finland 1.62 3 Hungary 0.24 38 Bulgaria —-0.51 73
Denmark 1.60 4 India 0.23 39 Gambia -0.52 74
United States 1.58 5 Czech Republic 0.21 40 Kenya —-0.62 75
Sweden 1.53 6 China 0.17 41 Argentina -0.62 76
Hong Kong 1.39 7 Greece 0.17 42 Uganda —0.63 77
Japan 1.35 8 Lithuania 0.13 43 Dominican Republic —0.65 78
Switzerland 1.30 9 Jordan 0.10 44 Serbia and Montenegro -0.65 79
Canada 1.27 10 Italy 0.10 45 Algeria —-0.66 80
Australia 1.23 11 Brazil 0.08 46 Zambia —0.68 81
United Kingdom 1.21 12 Mauritius 0.08 47 Ukraine -0.68 82
Norway 1.19 13 Slovak Republic 0.03 48 Tanzania -0.71 83




Germany 1.16 14 Jamaica -0.03 49 Venezuela -0.72 84
Taiwan 1.12 15 Botswana —-0.10 50 Macedonia -0.73 85
Netherlands 1.08 16 Indonesia -0.13 51 Nigeria -0.73 86
Luxembourg 1.04 17 Turkey -0.14 52 Madagascar -0.77 87
Israel 1.02 18 Romania -0.15 53 Guatemala -0.78 88
Austria 1.01 19 Morocco -0.17 54 Bosnia and Herzegovina  —0.86 89
France 0.96 20 Namibia -0.21 55 Peru -0.91 90
New Zealand 0.95 21 Latvia -0.23 56 Georgia -0.94 91
Ireland 0.89 22 Egypt -0.24 57 Mali -0.96 92
United Arab Emirates 0.84 23 Croatia -0.25 58 Malawi —0.98 93
Korea 0.81 24 Trinidad and Tobago -0.28 59 Zimbabwe -1.02 94
Estonia 0.80 25 Mexico -0.28 60 Ecuador -1.08 95
Belgium 0.74 26 Costa Rica -0.29 61 Mozambique -1.11 96
Malaysia 0.69 27 Russian Federation —0.36 62 Honduras -1.19 97
Malta 0.50 28 Pakistan -0.38 63 Paraguay -1.20 98
Spain 0.43 29 Uruguay -0.39 64 Bolivia -1.25 99
Portugal 0.39 30 Ghana -0.41 65 Bangladesh -1.30 100
Tunisia 0.39 31 Colombia -0.42 66 Angola -1.36 101
Slovenia 0.37 32 Philippines -0.43 67 Ethiopia -1.52 102
Bahrain 0.37 33 Vietnam —0.46 68 Nicaragua -1.61 103
South Africa 0.33 34 Panama -0.47 69 Chad -1.69 104
Chile 0.29 35 El Salvador —-0.49 70
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Table 2. Evolution of Networked Readiness, 2001-2005
Country 2001-2002 2002—-2003 2003—2004 20042005
(Number of nations studied) (75) (82) (102) (104)
Singapore 8 3 2 1
Iceland 2 5 10 2
Finland 3 1 3 3
Denmark 7 8 5 4
United States 1 2 1 5
Sweden 4 4 4 6
Hong Kong 13 18 18 7
Japan 21 20 12 8
Switzerland 16 13 7 9
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F|n|and 2.07 Hungary 0.13 37 Colombia -0.53
Unlted States 1.86 Greece 0.11 39 Mexico —0.58
Srngapore 1.67 Czech Republlc 0.03 41 Bulgaria -0.63
Norway 1.63 Jordan 0.02 43 Dominican Republic -0.63
New Zealand 1.45 Brazrl -0.12 47 Madagascar -0.78 82
Netherlands 1.42 Slovak Republlc -0.12 49 Ukraine —-0.80 84
Japan 1.1 Italy -0.16 51 Macedonia -0.88 86
Germany 1.10 Morocco -0.26 53 Argentina -0.90 88
Israel 0.90 Latvra -0.30 55 Guatemala -0.92 90

France 0.79 Turkey —-0.35 57 Bosnia and Herzegovina -0.97

Belglum 0.63 Uganda -0.38 59 Honduras -1.04 94

Unlted Arab Emirates 0.62 Panama -0.44 61 Venezuela -1.09 96

Malta 0.37 Gambla -0.44 63 Ecuador -1.10 98

Spaln 0.35 Romanla -0.47 65 Ethiopia -1.15 100

Slovenla 0.26 Egypt 048 67 Chad -1.27 102

Chlle . Ru35|an Federation —0.50 69 Angola -1.31 104




F|nland 1.43 Maurltlus 0.31 37 Sri Lanka -0.39

Denmark 117 Czech Republlc 0.26 41 Philippines -0.47 76
Germany 1.06 Brazrl 0.19 43 Venezuela -0.55

France 1.04 Hungary 0.14 45 Panama -0.56 80
Hong Kong 0.97 Romanla 0.12 47 Zimbabwe -0.57 82
Luxembourg 0.94 Greece 0.10 49 Madagascar -0.61

Netherlands 0.91 Costa Rica 0.02 51 Bosnia and Herzegovina —-0.65 86
Unlted Arab Emirates 0.88 Italy —0.03 53 Guatemala -0.75 88
Norway 0.87 Cyprus —-0.06 55 Tanzania -0.98 90
Canada 0.83 MeX|co —0.09 57 Peru -1.03 92
Ireland 0.80 Russran Federation -0.13 59 Honduras -1.12 94
Belglum 0.73 Latwa -0.17 61 Malawi -1.16 96
New Zealand 0.59 Egypt -0.18 63 Paraguay -1.21 98
South Africa 0.52 Vletnam -0.25 65 Mozambique -1.35 100
Thalland 0.48 Uruguay -0.26 67 Ethiopia -1.84 102

Ind|a . Bulgarla -0.28 69 Nicaragua —2.24 104

Australia . . Macedonia
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United States . China 0.26 Poland -0.62 72

Hong Kong . Korea 0.21 39 Vietnam -0.64 74
Sweden . Hungary 0.19 41 Madagascar -0.68 76
Iceland . Botswana 0.07 43 Dominican Republic -0.70 78
Norway . Slovak Republic 0.00 45 Mali -0.73 80
Canada . Ukraine -0.85 82
Ireland . Panama -0.07 49 Pakistan —0.86 84
Malaysia . Uganda -0.12 51 Bulgaria -0.92 86
Israel . Tanzania -0.17 53 Zimbabwe -0.97 88
Australia . Argentina -1.06 90
Austria . Latvia -0.27 57 Macedonia -1.15 92
Estonia . Gambia -0.29 59 Paraguay -1.18 94
Indonesia . Russian Federation -0.32 61 Honduras -1.21 96
France . Turkey -0.39 63 Ecuador -1.23 98

Bahrain . Egypt -0.45 65 Ethiopia -1.24 100

Chile . Zambia —-0.50 67 Mozambique -1.36 102

Cyprus . El Salvador -0.54 69 Angola -1.70 104

Political/Regulatory Environment



) # # #hH U
" #h "ho# & ( h
1 % "% v# # " ="
"HO(- b "R #h ! (
Infrastructure Environment
ho" b Theh ! Db !
& I - %¥re& %
# " # b #
- & ( #h 1 hooh b "
( # o # "
% - ¥ (F & ?2
$3 A?  #h "orh
# "OWmTA # ) # /
W "ho# B 1 R
Dbl bl W 3
" # 0" #H#D (




Ireland 1.08 22 Uruguay -0.26 57 Serbia and Montenegro  —1.26 92

Denmark . Taiwan -0.13 37 Ecuador -0.62 72
Canada . Bulgaria -0.16 39 Botswana -0.62 74

United States . Slovak Republic —-0.20 41 Guatemala -0.67 76
Switzerland . Costa Rica -0.26 43 Namibia -0.68 78
Luxembourg . Mauritius -0.29 45 Algeria -0.71 80
Netherlands . Chile -0.30 47 Honduras -0.72 82
Singapore . Argentina —-0.30 49 Vietnam -0.73 84
Hong Kong . Macedonia -0.35 51 India -0.74 86

Austria . Bosnia and Herzegovina -0.41 53 Morocco -0.74 88

Cyprus . Ukraine -0.44 55 Gambia -0.76 90
Israel . Mexico -0.47 57 Ghana -0.79 92

Spain . Colombia -0.49 59 Malawi -0.80 94
Slovenia . Jamaica -0.51 61 Nigeria —-0.80 96
Greece . South Africa -0.54 63 Mozambique -0.80 98
Italy . Georgia -0.58 65 Tanzania —-0.80 100
Hungary . Venezuela —-0.60 67 Madagascar —-0.80 102

Croatia . Tunisia -0.61 69 Chad -0.81 104
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Government Readiness
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Switzerland . Thailand 0.27 37 Macedonia -0.32 72
Finland . Portugal 025 39
Japan . Slovak Republic 0.19 41 Ghana -0.39 76
France . Turkey 0.17 43 Dominican Republic —-0.39 78
Netherlands . Mexico 0.15 45 Kenya -0.42 80
Canada . Jamaica 0.12 47 Nigeria -0.49 82
Israel . Cyprus 0.08 49 Ecuador -0.64 84
Austria . Romania 0.08 51 Georgia -0.69 86
Taiwan . Mauritius 0.05 53 Madagascar -0.73 88
Ireland . Botswana 0.02 55 Malawi -0.75 90
Hong Kong . Bahrain 0.01 57 Philippines -0.75 92
Korea . Malta -0.02 59 Bolivia -0.87 94
Slovenia . Panama -0.07 61 Tanzania -1.04 96
Malaysia . Morocco -0.16 63 Angola -1.41 98
Tunisia . Uruguay —-0.20 65 Chad -1.91 100
Brazil . Venezuela -0.23 67 Mozambique 2.1 102

Lithuania . Serbia and Montenegro  -0.25 69 Nicaragua -3.45 104
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Portugal 0.83 26 Colombia -0.41 61 Mali -1.23 96




Germany 1.69 Spain 0.49 37 Uruguay -0.41 72
Switzerland 1.60 Bahrain 0.47 39 Poland —0.62 74
Iceland 1.49 Jordan 0.40 41 Trinidad and Tobago —-0.69 76
Israel 1.48 Panama 0.31 43 Tanzania -0.73 78
United States 1.41 10 Greece 0.25 45 Kenya —-0.80 80
Hong Kong 1.38 12 Cyprus 0.15 47 Gambia -0.84 82
Netherlands 1.21 14 Latvia 0.13 49 Indonesia —0.89 84
Norway 1.14 16 Dominican Republic 0.04 51 Macedonia -0.97 86
Belgium 1.1 18 Namibia —-0.05 53 Madagascar -1.10 88
Austria 1.05 20 Mozambique -1.22 90
Korea 0.96 22 Mauritius -0.10 57 Algeria -1.28 92
United Arab Emirates 0.81 24 Croatia -0.13 59 Paraguay -1.40 94
Czech Republic 0.76 26 Mexico -0.20 61 Bangladesh —1.42 96
Brazil 0.66 28 Vietnam -0.27 63 Mali -1.53 98
South Africa 0.62 30 Botswana -0.33 65 Honduras —-1.58 100
Chile 0.59 32 Uganda -0.34 67 Angola —2.27 102

Hungary 0.58 34 Russian Federation -0.35 69 Chad -2.32 104

Hong Kong 2.40 2 South Africa 0.35 37 Colombia -0.56 72
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Government Usage
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Figure 2. Global Competitiveness Stages vs National Readiness Index
bal Competitivene
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Figure 3. Networked Readiness versus Gross Domestic Product per
Networked Readiness Capita, Partial Log Regression
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Figure 4. Networked Readiness versus Gross Domestic Product per
Capita, Partial Log Regression for Countries with GDP/Capita
<US$10,000

GDP per capita US$
Source: Authors’ analysis of data from The World Bank
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Figure 5. Networked Readiness Index and Sub-indexes by Region
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Figure 6. NRI in Latin America
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Figure 7. ICT Usage in Latin Americao16
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Figure 8. Latin America: Business Usagg variables
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Technical Appendix
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L. The Environment component index is defined as follows:
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( The Readiness component index is defined as follows:
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( The Usage component index is defined as follows:
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Table A1. Networked

Central/ . )
. . Latin Middle . West .| North
Readiness Index and Africa | East : Asia Oceania ;
America | East Europe America
Sub-indexes Europe
Networked Readiness Index | _, 7, -0.34 -0.33 -0.19 0.118 0.86 1.19 1.53
Environment Index ~0.59 ~0.48 ~0.51 ~0.41 ~0.05 0.88 1.6 1.81
Readiness Index ~0.78 ~0.19 -0.23 -0.03 0.25 0.76 0.93 1.21
Usage Index 086 | -0.33 ~0.24 ~0.13 0.16 0.94 1.03 1.57
Central/
Table A2. Market , Latin Middle , West | North
Africa East . Asia Oceania .
Environment Variables America | East Europe America
Europe
Market Environment sub-
i —0.55 —0.45 —0.51 -0.39 0.23 0.79 1.25 1.96
index
Availability of scientists
1.01 . 4.13 5.04 4.18 5.19 5.12 5.39 5.38 5.90
and engineers
Availability of venture
1.02 . 2.75 2.97 2.72 2.86 3.35 4.11 4.69 5.60
capital
Sophistication of
1.03 . . 3.17 3.42 4.39 3.02 3.84 5.53 6.03 6.59
financial markets
Technological
1.04 o 2.77 3.31 3.95 3.89 4.04 4.92 5.35 6.34
sophistication
State of cluster
1.05 3.40 3.1 3.38 3.91 4.24 4.33 3.57 5.10
development
1.06 | Collaboration in clusters | 3.53 3.77 3.61 3.88 4.43 478 4.20 5.59
Business R&D
1.07 | collaboration with 291 3.10 3.14 2.95 3.77 4.32 4.29 5.34
universities
Quality of scientific
1.08 o 3.72 4.22 3.63 3.67 4.28 4.88 5.40 6.17
research institutions
Government subsidies
1.09 2.78 3.1 2.60 3.46 3.92 4.17 4.25 453
for R&D
1.10 | Brain drain 2.64 2.97 3.47 2.84 3.57 4.24 4.09 6.03
Ease of obtaining a
1.11 2.63 2.75 2.88 2.58 3.08 4.03 4.51 4.77
bank loan
Burden of compliance
1.12 | with administrative 3.06 248 2.41 2.71 3.34 3.04 3.30 3.22
requirements
Difficulty of starting a
1.13 3.63 3.42 2.93 3.76 4.20 4.17 5.14 5.49

new business




Table A3. Political/

Central/ . .
. Latin Middle ) West . North
Regulatory Africa East . Asia Oceania .
America | East Europe America
Environment Europe
Political/ Regulatory
. . —-0.46 -0.68 -0.59 -0.34 0.08 1.05 1.13 1.47
Environment sub-index
Effectiveness of
2.01 | national legislature in 3.33 2.99 243 3.49 4.06 4.22 518 4.93
law making
2.02 | Efficiency of IT laws 3.23 3.31 3.58 3.39 3.95 4.73 5.23 5.10
Independence of
203 | 3.46 2.92 3.28 2.80 4.07 5.34 6.05 5.27
judiciary
Quality of intellectual
2.04 . 3.1 2.85 3.24 3.96 3.48 5.44 5.96 6.14
property protection
Central/
Table A4. Infrastructure Latin Middle West North
Africa East . Asia Oceania .
Environment America | East Europe America
Europe
Infrastructure Environment
i -0.76 -0.32 -0.43 -0.57 -0.71 0.79 1.06 1.99
sub-index
Telephone mainlines
3.01 23.55 260.45 170.80 122.69 118.66 572.20 523.64 639.36
(per 1.000 people)
3.02 | Secure Internet servers | 1.71 5.26 6.25 5.44 4.67 96.50 297.67 453.18
Internet hosts per
3.03 . . 6.61 76.31 114.95 38.78 44.99 492.11 1407.69 151.05
10.000 inhabitants
o Central/
Table AS. Individual , Latin Middle , West | North
Africa East . Asia Oceania .
Readiness America | East Europe America
Europe
Individual Readiness sub-
. -1.34 0.14 -0.19 -0.17 -0.03 0.75 0.98 0.91
index
Quality of math and
4.01 . . 3.31 4.86 2.98 3.73 4.45 4.80 5.20 4.49
science education
Educational system
4.02 | serving needs of 2.96 349 2.55 3.04 3.50 4.35 5.21 4.46
competitive economy
Quality of (free) public
4.03 2.54 4.03 2.56 3.27 3.19 5.16 5.69 5.04
schools
Frequency of Internet
4.04 . 2.31 3.52 3.44 3.33 3.88 5.05 5.96 5.91
access in schools
4.05 | Sophistication of buyers | 3.26 3.61 3.54 3.19 4.26 5.25 5.67 5.88
Buyers and their
willingness to adopt
4.06 3.97 4.38 4.35 4.71 4.71 5.35 5.89 6.03

new products and

technologies
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Residential telephone

connection charge

4.07 . 153.43 33.68 28.35 66.05 64.40 2.67 3.91 1.31
(US$) adjusted by GDP
per capita/1000)
Total Internet price 20
4.08 | hours of use as % of 272.69 10.14 13.04 7.26 23.65 1.14 1.10 0.67
GNI
. Central/
Table A6. Business . Latin Middle , West | North
Africa East : Asia Oceania :
Readiness America | East Europe America
Europe
Business Readiness sub-
-0.84 -0.09 0.07 -0.26 -0.07 0.96 1.14 1.45
index
5.01 | Investment in training 3.33 3.30 3.63 3.63 3.91 4.95 5.21 5.57
Availability of
5.02 | specialized research 3.77 4.07 4.20 3.95 4.35 5.47 553 6.25
and training services
Quality of management
5.03 . 3.76 3.83 4.55 3.74 4.40 5.57 5.67 6.59
and business schools
5.04 | Spending on R&D 2.94 3.16 3.15 291 3.78 4.41 4.18 5.59
Business telephone
monthly subscription
5.05 12.83 2.41 417 1.61 6.24 1.03 0.83 1.15
(US$) adjusted by GDP
per capita/1000)
Business telephone
connection charge
5.06 159.02 65.14 47.69 123.56 82.61 2.96 4.00 2.07
(US$) adjusted by GDP
per capita/1000)
Central/
Table A7. Government . Latin Middle , West | North
Africa East : Asia Oceania :
Readiness America | East Europe America
Europe
Government Readiness sub-
i -0.17 -0.62 -0.57 0.27 0.47 0.58 1.83 1.27
index
ICT as a priority for
6.01 4.19 3.83 3.90 5.04 5.12 4.70 4.79 5.16
government
Government incentives
6.02 | for technology 3.69 3.41 3.43 3.62 4.05 4.19 4.36 4.66
procurement decisions
o Central/
Table A8. Individual , Latin Middle , West | North
Africa East . Asia Oceania .
Usage America | East Europe America
Europe
Individual Usage sub-index -1.02 -0.31 -0.23 -0.56 -0.63 0.94 1.23 1.32
Cellular mobile
7.01 | telephone subscribers 6.90 28.94 23.40 15.11 15.13 84.05 70.77 52.98

per 100 inhabitants

7D




Total telephone

7.02 | subscribers per 100 7.25 51.03 36.62 24.41 24.44 135.87 117.35 111.72
inhabitants
Public payphones per
7.03 . . 0.66 1.62 4.55 1.45 4.25 3.10 4.18 5.07
1000 inhabitants
Telephone lines per 100
7.04 | . 1.93 26.17 18.15 13.22 14.01 56.34 52.67 61.68
inhabitants.
% of households with a
7.05 . 22.51 97.90 87.71 92.53 63.75 95.75 96.48 97.34
television
DSL Internet
7.06 | subscribers per 1,000 0.06 1.65 2.03 1.80 5.75 25.16 6.23 25.01
inhabitants
Cable modem Internet
7.07 | subscribers per 1000 0.20 2.53 1.91 7.47 3.41 21.75 9.32 56.10
inhabitants
Internet users per 100
7.08 | . 1.23 8.28 8.30 4.86 5.90 36.52 48.21 54.33
inhabitants.
. Central/
Table A9. Business . Latin Middle , West | North
Africa East : Asia Oceania :
Usage America | East Europe America
Europe
Business Usage sub-index -0.63 -0.26 -0.19 0.01 0.46 1.04 1.92 1.66
Foreign technology
8.01 . ] 4.07 4.01 4.45 4.43 4.79 5.01 5.69 5.05
licensing usage
Companies' technology
8.02 . 4.02 4.41 4.39 4.97 5.11 5.09 5.59 6.19
absorption
Methods of obtaining
8.03 2.83 3.54 3.17 3.10 3.86 5.26 4.27 5.64
technology
Availability of new
8.04 . 4.25 5.10 5.72 5.30 5.51 6.44 6.37 6.48
telephone lines
Availability of mobile or
8.05 5.20 6.03 6.27 5.52 5.88 6.70 6.55 6.41
cellular phones
Table A10. G t Central | | i
able - Governmen : Latin Middle : West | North
Africa East . Asia Oceania .
Usage America | East Europe America
Europe
Government Usage sub—
-0.49 -0.49 -0.45 0.36 0.49 0.69 1.46 1.98
index
Government success in
9.01 . 3.85 3.30 3.40 4.61 4.61 4.07 4.25 4.31
ICT promotion.
Government online
9.02 . 1.91 2.77 2.68 2.59 3.32 4.06 4.42 6.40
services
n n Ll n
b, # 09
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Table A11. Country Classification by Region

l. Africa
1. Angola
. Botswana
3. Chad
4. Ethiopia
5.  Gambia
6. Ghana
7. Kenya
8. Madagascar
9. Malawi
10. Mali
11. Mauritius

12. Morocco

13. Mozambique
14. Namibia

15. Nigeria

16. South Africa
17. Tanzania

lll. Central/East Europe

1. Bosnia and Herzegovina

Bulgaria
3. Croatia

4. Czech Republic

5. Estonia

6. Georgia

7. Hungary

8 Latvia

9. Lithuania

10. Macedonia

11. Malta

12. Poland

13. Romania

14. Russian Federation
15. Serbia

16. Slovak Republic
17. Slovenia

V. Middle East
1. Algeria
Bahrain
Egypt
Israel
Jordan
Tunisia

Nogokrobd

United Arab Emirates

VI. North America
Canada
Jamaica

N =

Trinidad and Tobago
United States of America

VII. Oceania

18. Uganda 18. Turkey 1. Australia
19. Zambia 19. Ukraine 2. New Zealand
20. Zimbabwe
Il. Asia IV. Latin America VIil. West Europe
1.  Bangladesh 1. Argentina 1. Austria
. China 1. Bolivia 2. Belgium
3. Hong Kong 2. Brazil 3. Cyprus
4. India 3. Chile 4.  Denmark
5. Indonesia 4. Colombia 5.  Finland
6. Japan 5. Costa Rica 6. France
7. Korea 6. Dominican Republic 7. Germany
8. Malaysia 7.  Ecuador 8. Greece
9. Pakistan 8. El Salvador 9. lIceland
10. Philippines 9. Guatemala 10. lIreland
11. Singapore 10. Honduras 11. ltaly
12. SriLanka 11. Mexico 12. Luxembourg
13. Taiwan 12. Nicaragua 13. Netherlands
14. Thailand 13. Panama 14. Norway
15. Vietnam 14. Paraguay 15. Portugal
15. Peru 16. Spain
16. Uruguay 17. Sweden
17. Venezuela 18. Switzerland
19. United Kingdom
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