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Abstract 

 

The 21 Asia Pacific Economic Cooperation (APEC) member economies 

account for approximately 40.5% of the world's population, approximately 

54.2% of world GDP and about 43.7% of world trade (APEC, Human 

Resources Development Working Group). 

 

Towards the latter stages of the 20th century it was recognised that economic 

growth in the Asia Pacific basin would greatly benefit through the formation of 

closer ties in the region. The APEC Economic Leaders’ Declaration (1994), 

called the Bogor Declaration, is seen as one of the early attempts to address 

this ambition. It stated that the Asia-Pacific industrialized economies will 

provide opportunities for developing economies to increase further their 

economic growth and their level of development. 

 

The following year, the 1995 APEC Economic Leaders’ Declaration adopted 

the Osaka Action Plan for the implementation of the Bogor Declaration. The 

Osaka Action Plan stated that APEC economies should take actions in 

specific areas in order to achieve the Bogor Declaration objectives such as 

working to bridge the digital divide at the domestic, regional and global levels. 

 

From 1995 to 2000, the APEC economic Leaders, in annual meetings, 

recognized the importance of telecommunications and information technology 

for building an Asia-Pacific information society (APIS) and agreed that the 

Asia-Pacific Information Infrastructure (APII) is an essential basis for ensuring 

the competitiveness of the region in the 21st Century. Leaders acknowledged 

that telecommunication trade and investment liberalisation are fundamental to 

the attainment of the APEC Leaders’ vision of free trade and investment by 

2010/2020, and admitted that the revolution in information and 

communication technology is dramatically boosting the development of a 

global economy. 
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Fifteen years since the Bogor Declaration, the General Assembly of the 

United Nations, gathered in New York from September 6 to September 8 

2000, adopted Resolution 55/2 titled United Nations Millennium Declaration.  

 

In the following year at the United Nations General Assembly, the heads of 

States and Governments adopted on December 21 2001, Resolution 56/183 

titled ‘World Submit on the Information Society’ (WSIS), recognizing the 

urgent need to harness the potential of knowledge and technology for 

promoting the goals of the United Nations Millennium Declaration. Here, it 

was decided to hold the World Summit on the Information Society in two 

phases, the first in Geneva from December 10 to December 12, 2003 and the 

second in Tunis in 2005. The United Nations invited the International 

Telecommunication Union (ITU) to assume the leading managerial role as the 

executive secretariat of the Summit. 

 

The UN General Assembly, at its 57th session in 2002, emphasized the 

importance of the regional preparatory conferences for the first phase of the 

WSIS. The 2003 preparatory conference in the Asia and Pacific region, the 

Asia-Pacific Regional Conference for the WSIS, hosted by the Government of 

Japan adopted the ‘Tokyo Declaration: the Asia-Pacific perspective to the 

WSIS’ in which a shared vision of the Information Society was developed. 

 

In the first phase of the World Summit on the Information Society (WSIS), 

assembled in Geneva – Switzerland, from December 10 to December 12 

2003, the governments of the world decided to harness the potential of 

information and communication technology to promote the development goals 

of the Millennium Declaration (MDGs), namely the eradication of extreme 

poverty and hunger by 2015. We are now only three years away from this 

target date. 

 

The stated WSIS Declaration of Principles endeavours to build a people-

centred, inclusive and development-oriented Information Society, where 

everyone can create, access, utilize and share information and knowledge, 

enabling individuals, communities and peoples to achieve their full potential in 
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promoting their sustainable development and improving their quality of life, 

premised on the purposes and principles of the Charter of the United Nations 

and respecting fully and upholding the Universal Declaration of Human 

Rights. 

 

However, not only are there disparities in the access and usage of ICT 

between developed and developing countries, but also between the richer 

and poorer populations, urban and rural regions within the same country. The 

benefits of the information technology revolution are today unequally 

distributed between the developed and developing countries and within 

societies. This uneven global distribution has created a new technology gap 

called digital divide that separates individuals and nations. 

 

The disparity also exists between developed and developing countries with 

respect to the cost and quality of access. In high-income economies the 

average cost of a broadband connection is significantly less than in low 

income economies, both in nominal terms and as a percentage of the 

average monthly income. 

 

It is evident that a new form of digital divide is emerging in terms of difference 

in quality and speed of access to information and communications 

technologies. The digital divide is moving to the broadband divide. 

 

Literature reveals that there is no research that considers whether the APEC 

member economies have reached the Asia Pacific vision of the Information 

Society through measuring their progress towards the WSIS Action Lines. 

 

The ITU has recognized that the WSIS targets are not only very broad, but 

also do not include measurable indicators, which makes monitoring 

something of a challenging proposition and international comparisons almost 

impossible. 

 

Only 45 ITU Member States responded to the 2009 ITU questionnaire of the 

“Survey on the WSIS target”’. The survey collected data associated with 51 
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ICT indicators. One reason for the less than expected response rate could be 

that the number of indicators to be measured was too high (51); another 

could be that some of the indicators selected are too difficult to be collected 

by all the countries. 

 

Conversely in 2010, 152 members forwarded to ITU data corresponding to 

the 11 indicators required by the ICT Development Index (IDI). It would 

appear that, the number of indicators to be measured affects the number of 

countries that reply to the ITU questionnaire. 

 

This study proposes a new index called ICT Griffith Index (IGI) to measure 

the implementation of the information society in the APEC countries using 

more realistic and comparable indicators in accordance with the current 

development of ICTs. The IGI model was built using a number of quantitative 

and qualitative techniques each acting as a refinement to the previous one. 

The analysis highlighted three significant factors: internet activity, digital 

economy and e-commerce, and twelve measurable and comparable ICT 

indicators. 

 

With the IGI, a rank of the APEC countries was established and it was 

possible to find the level of implementation of the information society within 

each one. With the IGI score, and duly derived Lorenz curves and Gini 

coefficients, the digital divide for in the whole APEC region was calculated. A 

comparison of the IGI and MDGs outcomes in the APEC countries was then 

performed in order to determine their relationship. A review of the progress of 

the WSIS Action Lines in the region was done in order to identify a legal, 

regulatory and policy framework to support the establishment of the WSIS 

targets and the MDGs before 2015. 
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Chapter 1 

 

1 INTRODUCTION 

 

“The line between North and South is not just the poverty line but the fibre-

optic and high speed digital lines. If digital divide is a cliché of our time, it 

represents a reality that cannot be denie”. –Shashi Tharoor 

 

1.1 Background 

People could ask how technology can help to solve social problems. The vast 

numbers of ICT applications demonstrate that it can be possible. In fact, the 

Declaration of Principles of the 2003 WSIS stated that: 

 

‘…the Information and Communication Technologies (ICTs) have an immense 

impact on virtually all aspects of our lives. The rapid progress of these 

technologies opens completely new opportunities to attain higher levels of 

development to create benefits in all aspects of our daily life. ICT applications 

are potentially important in government operations and services, health care and 

health information, education and training, employment, job creation, business, 

agriculture, transport, protection of environment and management of natural 

resources, disaster prevention, and culture, and to promote eradication of 

poverty and other agreed development goals’. 

 

The world is moving towards a global Information Society, where the 

expanding access to ICT is considered essential for social development and 

economic expansion (Tunis Agenda for the Information Society, 2005). 

 

The aim of this project is to measure the growth of the Information Society in 

the Asia-Pacific Economic Cooperation (APEC) region with an appropriately 

modelled ICT index and to identify a legal, regulatory and policy framework 

that APEC member countries need to implement in accordance with the 

Geneva WSIS Plan of Action to bridge the digital divide. 
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1.2 Evolution of the concept of Information Society 

The first usage of the term ‘information society’ dates back to the early 

1960s. This new type of society was previously called: knowledge economy 

(Machlup), technological society (Ellul), post-industrial society (Bell), 

knowledge society (Drucker), technetronic society (Brzezinski), technocratic 

society (Touraine), information economy (Porat), the third wave (Toffler), 

information age (Dizard), information revolution (Morris-Suzuki), and network 

society (Castells). These authors address their concepts of a new type of 

society based on “information activity” without considering the vision of a 

society where sustainable development and quality of life are the priorities of 

the international community. 

 

The United Nations and international organizations have recognized that 

technology has created the information age and that it is everyones’ 

responsibility to build a development-oriented, equitable and inclusive 

Information Society that allows people to access and use information and 

knowledge anywhere in the world and in which all the people and countries 

can whole heartedly enjoy the benefits of ICTs. Now it is largely accepted 

that ICTs, the basis of this new kind of society, are an essential element of 

political progress and sustainable economical and social development of the 

global community (Gross, 2005, p. 48). 

 

1.3 The United Nations Millennium Declaration and the Information 

Society 

The General Assembly of the United Nations, gathered in New York from 

September 6 to September 8 2000, adopted Resolution 55/2 titled ‘United 

Nations Millennium Declaration’ (Appendix A) at the beginning of the twenty-

first century, and recognized a ‘collective responsibility to uphold the 

principles of human dignity, equality and equity at the global level’. In this 

Resolution, certain basic values were considered to be essential to 

international relations in the new century: freedom, equality, solidarity, 

tolerance, respect for nature and shared responsibility. The General 

Assembly also resolved, as some of the goals of the Millennium Declaration, 
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to halve by the year 2015 the proportion of the world’s people whose income 

is less than one dollar per day and the proportion of people who suffer from 

hunger. 

 

The goals of the Millennium Declarations are: 

Goal 1: Eradicate extreme poverty & hunger. 

Goal 2: Achieve universal primary education. 

Goal 3: Promote gender equality and empower women. 

Goal 4: Reduce child mortality. 

Goal 5: Improve maternity health. 

Goal 6: Combat HIV/AIDS, malaria & other diseases 

Goal 7: Ensure environment sustainability. 

Goal 8: Develop a global partnership for development. 

 

In the following United Nations General Assembly, the heads of States and 

Governments adopted on December 21 2001, Resolution 56/183 titled ‘World 

Submit on the Information Society’, recognizing the urgent need to harness 

the potential of knowledge and technology for promoting the goals of the 

United Nations Millennium Declaration and to find effective and innovative 

ways to put this potential at the service of all, to enable development for all. 

The General Assembly accepted the resolution approved by the Council of 

the ITU at its 2001 session. Here, it was decided to hold the World Summit 

on the Information Society in two phases, the first in Geneva from December 

10 to December 12, 2003 and the second in Tunis in 2005. The United 

Nations invited the ITU to assume the leading managerial role in the 

executive secretariat of the Summit. 

 

1.4 Asia-Pacific Vision of the Information Society 

The UN General Assembly, at its 57th session in 2002, emphasized the 

importance of the regional preparatory conferences for the first phase of the 

WSIS. 
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The preparatory conference in the Asia and Pacific region, the Asia-Pacific 

Regional Conference for the WSIS, hosted by the Government of Japan and 

co-organized by ESCAP, was held in Tokyo from January 13 to January 15 

2003. The conference was attended by representatives of the governments 

of 47 countries, 22 international organizations, 54 private sector entities and 

116 non-governmental organizations. The Asia-Pacific Regional Conference 

adopted the ‘Tokyo Declaration: the Asia-Pacific perspective to the WSIS’ in 

which a shared vision of the Information Society was developed. 

 

The Tokyo Declaration asserted that the information society in the Asia-

Pacific region must: 

 Provide equitable and appropriate access for all, to well-developed, 

affordable and easily-accessed information and communication network 

infrastructures. 

 Use ICTs as a driving force for the promotion of sustainable economic 

and technological development by enlarging the gross national product 

(GNP) through increased technological innovation and continuous 

research and development resulting in reduced levels of poverty 

through robust economic growth. 

 Enhance the sharing and strengthening of global knowledge for 

development by ensuring equitable access to information for 

educational, scientific, economic, social, political and cultural activities, 

leading to a vibrant public domain of information. 

 Preserve the rich and diverse cultural heritage and social values of the 

Asia-Pacific region in the information age. 

 Provide information and communication services targeted at    

disadvantaged groups in society, in particular those from lower income 

groups, to contribute to the alleviation of poverty. 

 Use ICTs to strengthen traditional media such as broadcasting and 

print, which will continue to have an important role in disseminating 

content in the Information Society. 

 Promote the use of ICTs for capacity-building and human resource 

development, including ICT literacy, with special reference to the 
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requirements of people with disabilities. 

 Facilitate the important role played by the private sector and civil society 

in the development of diversified ICTs, networks and services in the 

Information Society. 

In addition, the Tokyo Declaration expressed that together with the purpose 

to promote the development of the Information Society in the Asia-Pacific 

region (Figure 1.1), it is necessary to identify some priority areas for action 

such as: infrastructure development; securing affordable, universal access to 

ICTs; preserving linguistic and cultural diversity and promoting local content; 

developing human resources; establishing legal, regulatory and policy 

frameworks; ensuring balance between intellectual property rights (IPR) and 

public interest; ensuring the security of ICTs; and fostering partnerships and 

mobilizing resources process. 

 

 

Source: 2007 C. Andrew Christenser III 

Figure 1.1: The Asia-Pacific Region 

 

1.5 The Common Vision of the Information Society of the world 

In the first phase of the WSIS, assembled in Geneva – Switzerland, from 

December 10 to December 12 2003, the governments of the world agreed on 

their Common Vision of the Information Society ‘where everyone can create, 

access, utilize and share information and knowledge, enabling individuals, 

communities and peoples to achieve their full potential in promoting their 

sustainable development and improving their quality of life, premised on the 
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purposes and principles of the Charter of the United Nations and respecting 

fully and upholding the Universal Declaration of Human Rights’. The 

representatives of the peoples of the world recognized in this conference that 

science has a main role in the development of the Information Society and 

that education, knowledge, information and communication are at the centre 

of human progress. Their challenge was to harness the potential of ICT to 

promote the development goals of the Millennium Declaration, namely the 

eradication of extreme poverty and hunger. 

 

1.6 Asia-Pacific Economic Cooperation (APEC) member economies 

push toward the Information Society. 

The idea of Asia Pacific Economic Cooperation (APEC) was initially tabled by 

Mr Bob Hawke, a former Prime Minister of Australia, during a discourse in 

Seoul, Korea in January 1989. Later, a number of countries bordering the 

Pacific Ocean, quite distinct in terms of linguistic, cultural and ethnic 

backgrounds, discussed the creation of a regional organization with the 

purpose to promote free trade and more economic integration along the 

Pacific Rim. 

 

Furthermore, ministers from Australia, Brunei Darussalam, Canada, 

Indonesia, Japan, Republic of Korea, Malaysia, New Zealand, The 

Philippines, Singapore, Thailand, and the United States met  in Canberra, 

Australia on November 6 to November 7 1989 and founded APEC with a 

view to examine how to progress the process of the Asia Pacific Economic 

Cooperation. 

 

Since 1989, APEC has expanded from its original 12 members to include 21 

member economies. In 1991, the People's Republic of China, Hong Kong 

and Chinese Taipei joined the forum. During the 1990s, Chile, Mexico, Papua 

New Guinea, Peru and Russia entered the organization. 

 

Together, APEC members (referred to as "Member Economies") account for 

approximately 40.5% of the world's population, approximately 54.2% of world 
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GDP and about 43.7% of world trade (APEC, Human Resources 

Development Working Group). Table 1.1 displays the APEC member 

economies with their date of joining. Figure 1.2 shows the geographical 

location of the 21 APEC countries. 

 

 

Table 1.1: The 21 APEC Member Economies 

APEC Members Date of Joining 

Australia 6-7 Nov 1989 

Brunei Darussalam 6-7 Nov 1989 

Canada 6-7 Nov 1989 

Chile 11-12 Nov 1994 

People's Republic of China 12-14 Nov 1991 

Hong Kong, China 6-7 Nov 1989 

Indonesia 6-7 Nov 1989 

Japan 6-7 Nov 1989 

Republic of Korea 6-7 Nov 1989 

Malaysia 17-19 Nov 1993 

Mexico 6-7 Nov 1989 

New Zealand 17-19 Nov 1993 

Papua New Guinea 14-15 Nov 1998 

Peru 6-7 Nov 1989 

Philippines 14-15 Nov 1998 

Russia 6-7 Nov 1989 

Singapore 12-14 Nov 1991 

Chinese Taipei 6-7 Nov 1989 

Thailand 6-7 Nov 1989 

United States 6-7 Nov 1989 

Viet Nam 14-15 Nov 1998 

Source: APEC 
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Source: www.international.gc.ca/commerce/apec/map.en.asp 

Figure 1.2: Geographical locations of the 21 APEC Member Economies 

 

Although a moratorium on new membership imposed by APEC in 1997 was 

due to expire at the end of 2010, there are no signs that admission of new 

members will be allowed. India, Mongolia, Pakistan, Laos, Bangladesh, 

Colombia, and Ecuador, are part of a dozen countries looking for 

membership in APEC. 

 

Between 1989 and 1992, APEC met informally for senior officials and 

Ministerial dialogues. In 1993, former United States President, Mr Bill Clinton, 

established the practice of an annual APEC Economic Leaders' Meeting. 

 

The APEC Economic Leaders’ Declarations and the APEC Ministerial 

Meetings on the Telecommunications and Information Industry have 

structured the Asia-Pacific vision of the Information Society in APEC and 

established the roadmap towards an Information Society. 
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1.7 Design of a new ICT Index to measure the Information Society in 

the APEC member economies  

The United Nations Millennium Development Goals Report 2010 identified 

persistent or even increasing inequalities between the rich and the poor, 

between those living in rural or remote areas or in slums versus better-off 

urban populations. The report considered that the critical question today is 

how to transform the pace of change from what we have seen over the last 

decade into dramatically faster progress. Conversely the implementation of 

the information society measured with the ITU Index (IDI) presents a 

somewhat over optimistic picture for some APEC countries. A reformulation 

of the IDI indicators and the model’s constructs needs to take place in 

accordance with today’s ICT developments, which would permit measuring 

and following-up the WSIS targets in a more realistic way. 

 

The research proposes a new ICT Index called ICT Griffith Index (IGI) in 

order to get a further accurate measurement of the realization of the Asia-

Pacific vision of the information society in the APEC member economies. 

 

1.8 Measurement of the digital divide between the 21 APEC member 

economies 

After designing the new ICT index model, the digital divide between the 21 

APEC countries will be measured and it will be compared with the results 

obtained using the IDI – ITU index. 

 

The relationship between the digital divide and the GDP will be established. 

A comparison of the level of implementation of the information society in the 

APEC member economies with their progress towards the MDGs goals will 

also be done. 

 

1.9 Review of the progress of WSIS Action Lines in the APEC 

countries 

After measuring the progress towards the Information Society in the APEC 

Member Economies it will be necessary to identify the policies or actions 
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which APEC Member Economies should implement to improve their progress 

to the realization of the Information Society and the MDGs goals; the case 

study of Australia will be presented. 

 

1.10 The research questions 

The problem to be investigated is stated in the following research questions: 

 

1) What progress has thus far been made towards the realization of the 

Asia-Pacific vision of the Information Society in the APEC 

Economies? 

 

2) What is the appropriate legal, regulatory and policy framework that 

APEC Member Economies need to implement in accordance with the 

Geneva WSIS Plan of Action to bridge the digital divide? 

 

1.11  Research aims 

In order to answer the above research questions, the following research aims 

have been established: 

 

Aim 1:  To design a new ICT Index using more realistic and comparable 

indicators. 

Aim 2:  To measure the Information Society in the APEC Member 

Economies using a new ICT index. 

Aim 3: To compare the new ICT index (IGI) and the established IDI in 

the measuring of the information society in the APEC 

Economies. 

Aim 4: To measure the digital divide existing between the APEC 

Economies using the Lorenz curves and Gini Coefficient.  

Aim 5: To demonstrate the relationship existing between the Gross 

National Product (GDP) and the level of the realization of the 

information society in the APEC Economies. 
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Aim 6:  To find the relationship existing between the realization of the 

information society and the progress of Millennium 

Development Goals in the APEC Economies.  

Aim 7: To review the progress of WSIS Action Lines in the APEC 

countries. 

Aim 8: To build a WSIS Action Line matrix to follow the progress 

towards building the information society in the APEC member 

economies in order to encourage future research about this 

topic. 

Aim 9: To identify with a case study of Australia the legal, regulatory 

and policy framework which the APEC member economies 

could be implement to bridge their digital divide. 

 

1.12 Contribution of the study 

This study investigates the progress made by the APEC Member 

Economies, towards the realization of the Asia Pacific vision of the 

Information Society. 

 

There is no evidence of other studies that have established the possibility of 

measuring the realization of the vision of the Asia Pacific Information Society 

in the APEC Member Economies with a more realistic ICT index and have 

also determined the awareness of, and effective progress of the information 

society in these countries. 

 

The contribution of this research includes an assessment of progress 

towards the MDGs, undoubtedly affected by the recent economic crisis, and 

their relationship with the implementation of the Information Society in the 

APEC member economies. 
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Chapter 2 

 

2 LITERATURE REVIEW 

This Chapter contains a selection of available documents which express the 

origin and evolution of the concept of the Information Society and provides 

evidence that the world is experiencing a digital revolution. Mankind is 

moving towards the Information Society, shaping the coming future 

accordingly. This literature review not only provides a historical background, 

it also provides, as it should, a justification for the research carried out. A 

discussion of relevant theories about this new type of society has been 

included, introducing pertinent terminology and providing definitions to clarify 

how terms are being used in the context of this research.  In addition, it gives 

an overview of the current situation and the emerging trends shaping the 

Information Society as well as identifying gaps in the field of the research. 

 

In some aspects, the Information Society can be regarded as a set of globally 

agreed-to principles which has led to a series of linked processes focussing 

on a common goal. Because of its established historical record, and in order 

to put the discussion into context, it’s important to know the work of the 

contributors or commentators who are part of this history. 

 

WSIS is part of this process as well, and it has established a concrete plan of 

action to build a society where everyone can create, access, utilize and share 

information and knowledge. This represents a milestone towards the 

achievement of the Information Society. For this reason the literature review 

has been divided into pre-WSIS and WSIS/post-WSIS literature. 

 

2.1 Pre-WSIS Literature 

The Information Society has focused the interest of researchers, international 

organizations and world governments. Relevant literature regarding the 

establishment of this idea can be found as far back as the 1960s with the 

introduction of the knowledge economy concept. 
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In order to unearth the origin of this fascinating vision this section begins by 

delineating the literary roots of the term ‘information society’. This will bring 

into focus different perspectives, controversies and conflicts that transpired 

between authors concerning an emerging concept previously called: 

knowledge economy (Machlup), technological society (Ellul), post-industrial 

society (Bell),  knowledge society (Drucker), technetronic society 

(Brzezinski), technocratic society (Touraine), information economy (Porat), 

the third wave (Toffler), information age (Dizard), information revolution 

(Morris-Suzuki), and network society (Castells). 

 

The evolution of the information society concept, discussed below, has been 

studied by several authors such as Crawford (1983), Bates (1984), Morris-

Suzuqui (1988), Salvaggio (1989), Kummar (1995), Duff (2000) and Dordick 

& Wang (1993). 

 

Crawford (1983, p. 380) was amongst the first to affirm that circa 1973 we 

began to hear about something called information society, the knowledge 

society, the post-industrial society, the mass society, the information 

revolution and the information age. Crawford (1983) recognized that Machlup 

was the earliest writer to introduce this concept in 1962 in his research 

concerning the production of knowledge in the United States. Crawford 

(1983, p. 381) stated that in 1969, Peter Drucker in his book The Age of 

Discontinuity wrote a section on ‘The Knowledge Society’ based on 

Machlup’s research, thus leading to the birth of the Knowledge/Information 

Society. Crawford (1983) commented that by 1970 this term ‘appeared in the 

library/information science literature. In 1970 the theme for the annual 

meeting of the American Society for Information Science was The 

Information-Conscious Society’. Crawford (1983 p. 382) acknowledged that 

between 1947 and 1980 in the United States only the service sector 

increased, from 39% to 45% and she argued that a most pertinent question 

now was: ‘Has there been a shift from the service economy to the information 

economy? In other words, do information activities make up a larger portion 

of the GNP than manufacturing?’ Crawford declared that the ‘question is hard 
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to answer because the Federal Government does not have a definition for 

information industry and does not analyse information society as a portion of 

GNP’. Crawford (1983) recognized that her study did not cover the important 

feature of the role played by new information technologies in the creation of 

the information society. 

 

While Crawford (1983) presented a development of the information society 

concept as per the United States in terms of the transition from the service 

economy to the information economy based on the framework provided by 

Machlup (1962) and Porat (1976), Bates (1984) studied the level of 

agreement among concepts of information societies. Bates (1984, p. 3) 

observed that researchers ‘have been studying the concept, and measuring 

our progress towards becoming an information society, for the last few 

years’. He considered that its roots begin with Fritz Machlup’s work on what 

he called the knowledge society. The evolution continued with the Daniel 

Bell’s concept of the post-industrial society. Bates (1984) observed that 

Brzezinsky, Boulding, Drucker and Toffler analysed various form of post-

industrial societies. Bates (1984, p. 5) recognized that it was the Japanese 

‘who seem have developed the actual phrase information society’ in 1980 

and he acknowledged the research of Masuda focused ‘on the social impact 

of the information revolution and consequent public policy issues’. Bates 

(1984, p. 6) pointed out that ‘the economic approach to the information 

society is perhaps epitomized by the work of Marc Porat’ with his information 

economy concept. Bates (1984) suggested that  

 

‘...researchers must address the question of whether the growing information 

(including telecommunication and computers) sector will result in sweeping social 

change, resulting in a new type of society, or information will be perceived as 

another (industrial) good with negligible social impact. Consideration should be given 

as to whether any general impact will be qualitative or quantitative’ (Bates, 1984, p. 

16). 

 

Bates (1984) added that ‘there are philosophical rationales for believing that 

change will be qualitative and the opportunity to make utopia (or disutopia) 
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statements is admittedly enticing’. He considered that there is still a need for 

solid social scientific analysis and precise definitions with respect to the 

conceptualization of information society. 

 

Conversely to Bates (1984) who described the history of the information 

society as a concept, Morris-Suzuki (1988) presented her vision of the 

information society by pointing out that mankind is in the midst of an 

information revolution, eventually leading to the emergence of an information 

age or information society. Morris-Suzuki (1988) recognized Bell’s view that 

the axial principle of the post-industrial society, recently called information 

society, is the theoretical knowledge. Morris-Suzuki (1988, p. 2) declared that 

‘by contrast with the traditional Marxian view of socio-economic development, 

which predicted a transformation from capitalism to socialism, Bell identifies a 

number of changes at work in all industrialized societies, whether capitalist or 

socialist’. Morris-Suzuki (1988, p. 2) argued that ‘in practice Bell’s vision of 

the information society embraces the growing role of organized theoretical 

research in industry, the increasing importance of information as a source of 

value, the shift of employment from agriculture, industries or services to the 

information sector’. Morris-Suzuki (1988, p. 3) affirmed that the term 

information society was itself coined in Japan. Morris-Suzuki (1988, p. 22) 

argued that ‘the information society offers the image of a world in which 

material abundance and spiritual fulfilment will be achieved not through the 

painful restructuring of the social order, but through the spontaneous 

evolution of the existing system itself: an image of a transformed society in 

which, nevertheless, the fundamental structures of power will be conserved 

or strengthened’. 

 

Salvaggio (1989) unlike Morris-Suzuqui (1988) classified the concepts on 

information societies based into five broad groups according to the attributes 

or sets of attributes emphasized by the authors. Salvaggio (1989, p. 3) stated 

that the five perspectives identified by the author were: a) economic 

structure, b) the consumption of information, c) technological infrastructure, 

d) critical approaches, and e) multidimensional approaches. Salvaggio (1989, 
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p. 3) argued that from the economic infrastructure perspective, for a number 

of authors such as Machlup and Porat, ‘the dominant characteristic of an 

information society is the nature of its economy’. Salvaggio (1989) pointed to 

Machlup’s conclusion that ‘knowledge industries would soon outpace the 

industrial sector, leading to the rise of a knowledge society’ and that a similar 

conclusion was reached at about the same time in Japan by Tadeo Umaseo 

(1963) in his book On information Industries ‘who predicted the rise of the 

spiritual industries over material and agricultural sectors in economies that 

were more evolved’. Salvaggio (1989) added that ‘these earlier approaches 

distinguished the knowledge or information from others economic sectors’. 

Salvaggio (1989, p. 4) considered that a second research perspective on 

information society ‘is concerned with the consumption of information goods 

and services rather than their production’. Salvaggio (1989, p. 5) mentioned 

that this type of research, conducted almost exclusively in Japan, ‘has come 

to be known in Japanese as johoka (“Informationalization”) shakai 

(“society”)’. With regard to the technological infrastructure, Salvaggio (1989, 

p. 7) affirmed that ‘although information technologies occupy a central role in 

all of the information society literature’, his research perspective ‘emphasizes 

the technological infrastructure almost to the inclusion of other social, 

economic, and political attributes. Indeed, this literature is generally futuristic 

in perspective and invariably optimistic about the impact of technology’. 

Examples of this third perspective on information society literature, said the 

author, were found in the work of Martin and Dizard. Salvaggio (1989, p. 8) 

added that ‘the technological infrastructure perspective effectively draws 

attention to the potential benefits of information technologies for society. 

However, with such weighty emphasis on technology generally removed from 

a social, cultural, and political context, it too, is unable to provide an 

adequate foundation for defining the attributes of information societies’. 

Salvaggio (1989, p. 8) stated that ‘a fourth perspective takes issue 

specifically with those who foresee social benefits resulting from the large 

scale introduction of information technologies. These authors recognize that 

technologies are a political and cultural product, and argue that its 

implementation and use will serve the interest of those in power’. Information 
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societies, according to this group in which are included amongst others, 

Salvaggio (1983) and Schiller (1981), ‘are best characterized by the 

omnipotence of large and powerful corporations…The information society in 

the view of these authors is one characterized by economic and information 

inequities, unemployment among the masses, deskilling of job to weaken the 

power of workers, and domination of government by large, multinational 

organization’. Salvaggio (1989) mentioned that other researchers in this 

perspective were concerned with social problems, such as invasion of 

privacy, information control and computer crime. Salvaggio (1989, p. 9) 

aggregated that the critical theorist focused their attention ‘on the influence of 

the existing socio-political order in moderating any effects of new information 

technologies’. Salvaggio (1989) included in the multidimensional approaches 

on information society the work of Bell, Masuda and Bates. He concluded 

that in addition to the various perspectives examined, additional research 

needs to be conducted because ‘new dimensions of the information society 

are now unfolding’. 

 

Kumar (1995), unlike Salvaggio (1989), analysed the evolution of the 

information society concept based on Bell’s, Brzezinski’s and Toffler’s vision. 

Kumar (1995, pp. 8-9) recognized that ‘it is the computer, too, as the central 

symbol and analytical engine of change that Daniel Bell put at the heart of his 

account of the coming Information Society’. He noted that in the opinion of 

Zbigniew Brzezinski (1970), ‘the new technology of electronic 

communications was ushering in the new age’. Kumar (1995) added that 

Brzezinski rejected the term of post-industrial as empty of content proposing 

the technetronic society instead. Kummar (1995, p. 9) further added that ‘It 

has been one of the notable features of the idea of the information society 

that, just as with the idea of post-industrial society, its exposition and 

explication on the scholarly literature and at academic conferences have 

been accompanied by extensive popularization in the mass media and 

through journalistic best-seller. Alvin Toffler, who popularized the post-

industrial idea in Future Shock, has had an even greater success with his 

popularization of the idea of the information society in The Third Wave’. 
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Kumar (1995, p. 10) considered that ‘the increase in knowledge is qualitative, 

not just quantitative’. 

 

Duff (2000) summarized the evolution of the information society in the terms 

presented by the previous authors. Duff (2000, p. 2) opined that ‘the origins 

of the term information society are not well understood’ and he considered 

that the origin of the term information society is located in the early 1960s 

‘closely to the idea of the information industry’. Duff (2000) affirmed that 

‘there is a disagreement over whether it is authors in Japan or the USA who 

should be credited’. Duff (2000) considered that in the case for the US 

provenance the key document is Fritz Machlup’s The Production and 

Distribution of Knowledge in the United States (1962). Duff asserted that 

Machlup did not use the term of information society but he coined the term 

knowledge industry. Duff (2000, p. 3) mentioned in addition, that according to 

Susan Crawford (1983) the term information society was used for first time in 

the United States in 1970, when the American Society for Information 

Science (ASIS) organized its annual meeting around the theme of The 

Information- Conscious Society. Duff (2000, p. 3) commented that in the case 

for Japanese provenance, according to Tessa Morris-Suzuki (1988) the term 

information society was coined by Yujiro Hayashi in 1969, a year before the 

ASIS conference, when in this year ‘two Japanese government reports on the 

theme of information society were published and Hayashi had acted as a 

leading advisor’. Duff (2000), however, established that a slightly earlier 

usage appeared in the book Introduction to an Information Society by Yoneji 

Masuda, published in 1968. Duff (2000, p. 6) affirmed that after 1970, the 

term Information society ‘increased rapidly in popularity and was soon being 

employed in a variety of contexts’. Duff (2000, p. 19) declared that one of the 

main goals of his research is to demonstrate that the information society 

thesis is ‘complex in various ways’ and that ‘the literature on the information 

sector, sometimes called the information economy or information workforce, 

is already gigantic, and is being added to every day’. He opined, however, 

that is not necessary to evaluate every version of the information society ‘for 

the simple reason that it is almost entirely derived from a single source, 
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namely by Fritz Machlup entitled The Production and Distribution of 

Knowledge in the United States (1962). The author considered Matchlup the: 

‘pioneer of the information society thesis’. Duff (2000, p. 71) noted that 

‘although Machlup and his school have dominated English-speaking 

information society research, it is a mistake to think that their information 

sector version constitutes the only available methodology’ and he recognized 

the Japanese contributions to the information society thesis. Duff (2000) 

forecasted the vital role of Information and Communication Technologies 

(ICT) in the new information society. 

 

Dordick & Wang (1993) in a different manner from Crawford (1983), Bates 

(1984), Morris-Suzuqui (1988), Salvaggio (1989), Kummar (1995) and Duff 

(2000), presented a general argument about the emergence of the 

Information Society affirming that there were two conceptual paths toward the 

idea of an information society. Dordick & Wang (1993) stated that   

 

‘…One path is exemplified by the writings of Rolf Dahrendorf, Daniel Bell, 

Jacques Ellul, and others, who sought to relate the increasing sophistication of 

technology and planning to the emergence of a new society…Dahrendorf, Bell, 

and Ellul preached ideologies of improvement. Dahrendorf focused his attention 

on the society goal of liberty as being the appropriate next step after material 

needs have been satisfied’ (Dordick & Wang, 1993, p. 9). 

 

In fact, as it was mentioned by Dordick & Wang (1993), Dahrendorf (1975)  

admitted the importance of increasing economic growth with the objective of 

satisfying material needs and to manage poverty and inequality, but he 

asserted that our goal should be to improve society by guaranteeing the ‘new 

liberty’. Dahrendorf (1975) affirmed that the world is changing and focused 

his research towards the political economy of liberty in a changing socio-

economic world. Dahrendorf (1975, pp. 5-6) argued that ‘the new liberty may 

well have to be gained not only against the bureaucratic imperialism of 

government agencies, but as much, if not more against the uncontrolled 

power of allegedly private organizations, giant companies, for example, or 

trade unions’. Dahrendorf (1975) argued that it is necessary to impose rules 
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which apply to large companies, or to trade unions. Dahrendorf (1975, p. 80) 

asserted that ‘reliance on market forces is still the most effective way to 

promote economic development in the interest of individual’. He added that  

 

‘...rules are needed to make sure that the ideology of the market, of private initiative 

and capital freedom, is not abused to defend what is in fact the uncontrolled power 

of some to prevent the transition from expansion to improvement’ (Dahrendorf, 1975, 

p. 80). 

 

Dahrendorf (1975, p. 81) stated that ‘whereas the central institutions of the 

expanding society were economics, those of the improving society are 

political, that is public, general and open’. 

 

Dordick & Wang (1993, p. 10) added in their reasoning of the coming 

information society, that Daniel Bell’s concept of the post-industrial society 

suggested that ‘in a post-industrial society the axial principle is the acquisition 

and codification of theoretical knowledge’. Dordick & Wang (1993) asserted 

that in his main work, The Technological Society, Ellul’s formulates a 

comprehensive social philosophy of our technical society, one that might very 

well have inspired Bell’s post-industrial society as rooted in an ‘intellectual 

technology’. Dordick & Wang (1993, p. 9) observed that the second path 

toward the idea of an information society ‘was more directly related to the 

growing importance of information- or knowledge-based industries observed 

by Umesao and Masuda in Japan, and Machlup and Porat in the United 

States’. Dordick & Wang (1993) added that  

 

'…in 1963 Tadeo Umesao, a professor at Kyoto University in Japan, forecasted 

the coming of an Information industry: that was 30 years ago. In the late 1960s 

Daniel Bell, a Harvard professor, proposed the idea of a knowledge post-

industrial society. This was more than 25 years ago. In the late 1970s Dordick 

and his colleagues at the University of Southern California suggested that with 

modern telecommunications and information technologies, the industrialized 

nations were creating a marketplace on a network, a marketplace in which 

information goods and services would be bought and sold as if in a goods 

marketplace. And in 1981 Frederick Williams, proclaimed the arrival of a 

communication revolution’ (Dordick & Wang, 1993, p. 9). 
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Machlup (1962), considered by Dordick & Wang (1993) in the second path 

toward the idea of an information society, marked the beginning of the study 

of the information society by introducing the concept of the knowledge 

economy. He developed the concept of information as economic activity. 

Machlup (1962) was the first to measure the production and distribution of 

knowledge in the United States. Machlup (1962, p. 8) proposed that ‘we get 

rid of the duplication knowledge and information’. Machlup (1962, p. 10), 

decided ‘to prefer the word knowledge whenever possible in place of the 

word information’ because ‘all information in the ordinary sense of the word is 

knowledge, though not all knowledge may be called information’. Machlup 

(1962) was concerned about the classification of knowledge, knowledge 

production, knowledge-producing industries and occupations, knowledge 

produced through education, the production of socially new knowledge 

(research and development), industries engaged in the distribution of 

knowledge (the media of communication), information machines, information 

services, knowledge production and occupational structure in the United 

States. Machlup focused his study in the new U.S. knowledge economy and 

found that its total knowledge-production in 1958 was almost 29% of the 

adjusted Gross National Product. 

 

While Machlup was striving to define knowledge, measured it and determined 

policy issues, Ellul (1964) was arduous at labour trying to determine the 

character of technological society and the impact of the technology on the life 

of humanity. Ellul (1964, p. xxv) declared that technique ‘does not mean 

machines, technology, or this or that procedure to attain an end. In our 

technological society, technique is the totality of methods rationally arrived at 

and having absolute efficiency in every field of human activity. Its 

characteristics are new: the technique of the present has no common 

measure with that of the past’. Ellul (1964, p. xxviii) believed that ‘there is a 

collective sociological reality, which is independent of the individuals. As I 

see it, individual decisions are always made within the framework of this 

sociological reality, itself pre-existing and more or less determinative. I have 

simply endeavored to describe technique as a sociological reality’. 
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Ellul (1964, p. xxix) proclaimed that ‘we are conditioned by something new: 

technological civilization’. Ellul (1964, p. xxxiii) also affirmed that ‘in the 

modern world, the most dangerous form of determinism is the technological 

phenomenon’ and that ‘the very fact that man can see, measure, and analyze 

the determinisms that press on him means that he can face them and, by so 

doing, act as a free man’. Ellul (1964) developed his book around the idea of 

a social philosophy of the technical civilization. He clarified what constitute 

techniques in the modern world and he focused his research on aspects such 

as: technique and economy, technique and the state, and human techniques. 

Ellul (1964, p. 428) concluded that ‘the new milieu has its own specific laws 

which are not the laws of organic or inorganic matter. Man is still ignorant of 

these laws’ and Ellul (1964, p. 429) suggested that one of the solutions is to 

mediate between man and his new technical milieu, which is the creation of 

new technical instruments so-called thinking machines, which ‘certainly 

belong to a very different category of techniques than those that have been 

applied up to know’. Given this it’s not hard to place Ellul (1964) as the 

philosopher of the technological society. 

 

If Ellul was concerned with elucidating the social implications of technology, 

Boulding (1966) addressed his study to determine the impact of economic 

knowledge as defined by professional economists, on the dynamic process of 

the econosphere itself. Boulding (1966, p. 6) asserted that ‘the recognition 

that development, even economic development, is essentially a knowledge 

process has been slowly penetrating the mind of economists, but we are still 

too obsessed by mechanical models, capital-income ratios, an even input-

output tables, to the neglect of the study of the learning process which is the 

real key to development’. Boulding (1966, p. 9) affirmed that ‘the only point at 

which knowledge can affect a social system is through its impact on 

decisions. This impact can be small or large, depending on the relevance of 

the knowledge’. 

 

Distinct to Boulding (1966) who was interested in the impact that economic 

knowledge can produce in the society, Toffler (1970) focused his research on 
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the psychological effects produced by the velocity with which technologies 

changed all features of society. Toffler (1970, p. 11) proclaimed that ‘future 

shock is a time phenomenon, a product of the greatly accelerated rate of 

change in society. It arises from the superimposition of a new culture on old 

one’. Toffler (1970, p. 185) affirmed that ‘we are creating a new society. Not a 

changed society. Not an extended, larger-than-life version of our present 

society’. Toffler (1970, p. 326) supports the idea that ‘there are discoverable 

limits to the amount of change that the human organism can absorb, and by 

endlessly accelerating change without first determining these limits, we may 

submit masses of man to demand they simply cannot tolerate’. Toffler (1970) 

called this peculiar state future shock, which he defined ‘as the distress, both 

physical and psychological, that arises from an overload of the human 

organism’s physical adaptive system and its decision-making process. Put 

more simply, future shock is the human response to over-stimulation’. Toffler 

(1970) suggested strategies for surviving the future shock; one of them was 

to create a super-industrial education system. Toffler was concerned with 

change and how we adapt to it. As can be seen, Toffler is a futurologist of the 

digital revolution. 

 

Like Toffler (1970), Brzezinski (1970) studied the impact of the technologies 

on society and visualized the evolution of the post-industrial society as 

defined by Bell (1968) to a technetronic society. Brzezinski (1970, p. 9) 

stated that ‘the post-industrial society is becoming a technetronic society: a 

society that is shaped culturally, psychologically, socially, and economically 

by the impact of technology and electronics-particularly in the area of 

computers and communications’. Brzezinski (1970) explained that he prefers 

‘to use the neologism technetronic because it conveys more directly the 

character of the principal impulses for change in our time’. Brzezinski (1970, 

p. 24) considered that the United States is the ‘principal global disseminator 

of the technetronic revolution’ and he analyzed the impact of the scientific-

technological revolution on world affairs in general and on the so-called Third 

Word. Brzezinski (1970, p. 35) asserted that ‘the third world is a victim of the 

technetronic revolution. Whether the less developed countries grow rapidly or 
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slowly, or not at all, almost inevitably many of them will continue to be 

dominated by intensifying feelings of psychological deprivation’. Brzezinski 

(1970) added that ‘in a world electronically intermeshed, absolute or relative 

underdeveloped will be intolerable, especially as the more advanced 

countries begin to move beyond that industrial era into which the less 

developed countries have as yet to enter. It is no longer a matter of the 

revolution of rising expectations. The Third World today confronts the specter 

of insatiable aspirations’. Brzezinski (1970, p. 53) declared that ‘in the Third 

World the effect of United States influence is to intensify social contradictions 

and conflicts between generations. Mass communications and education 

create expectations -for which the material wealth of America provides a 

vague standard- that simply cannot be met by most societies’. 

 

Bell (1973) coincided with Brzezinsky (1970) in the identification of new axes 

of social stratification in the information era. Bell (1973) described the nature 

of the post-industrial society as a new social institution, the information 

society. Bell (1973, p. 13) affirmed that ‘the concept of the post-industrial 

society deals primarily with changes in the social structure, the way in which 

the economy is being transformed and the occupational system reworked, 

and with the new relations between theory and empiricism, particularly 

science and technology’. Bell (1973) considered that in a post-industrial 

society new technology, economic growth and the stratification of society will 

be structured on the basis of theoretical knowledge. The author observed 

that the economy is changing from one based on the production of goods to 

one based on the provision of services and he analyzed the structure of the 

post-industrial society or knowledge society. Bell (1973, p. 467) proclaimed 

that ‘the post-industrial society is an information society, as industrial society 

is a goods-producing society’. Bell (1973, p. 472) considered that ‘greater 

abundance and more time for leisure creates wider choice and more 

individual options, but also, paradoxically, the greater need for collective 

regulation’. Bell (1973, p. 483) asserted that the concept of post-industrial 

society ‘is a paradigm or social framework that identifies new axes of social 

organizations and new axes of social stratification in advanced western 
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society; as a social system, post-industrial society does not succeed 

capitalism or socialism but, like bureaucratization, cuts across both’. 

 

Similar to Boulding (1966), Toffler (1970), Brzezinski (1970) and Bell (1973) 

who were involved in the impact produced by technologies in the new 

society, Touraine (1974) focused his study in the new social conflicts peculiar 

to the society we observed being formed. Touraine (1974) asserted that ‘...a 

new type of society is now being formed. These new societies can be 

labelled post-industrial to stress how different they are from the industrial 

societies that preceded them, although -in both capitalist and socialist 

nations- they retain some characteristics of these earlier societies. They may 

also be called technocratic because of the power that dominates them, or 

one can call them programmed societies to define them according to the 

nature of their production methods and economic organization’ (Touraine, 

1974, p. 3). 

 

Touraine (1974, p. 8) alleged that ‘today, it is more useful to speak of 

alienation than of exploitation; the former defines a social, the latter merely 

an economic relationship’. Touraine (1974) argued that ‘...rather than simply 

a conflict between capital and labour, the new conflict is between the 

structures of economic and political decision-making and those who are 

reduced to dependent participation. We could use other terms and say that 

the conflict is between those segments of society which are central and those 

which are peripheral or marginal. These are the terms used to describe the 

opposition between the industrialized nations and the Third World’ (Touraine, 

1974, p. 9). 

 

Touraine (1974) supports the notion that the social domination takes now 

three important forms: social integration, cultural manipulation and political 

aggressiveness. 

 

Lyon (1988), instead, was bothered with the massive social impacts of new 

information technologies of computing and telecommunications reflected in 
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different images of the information society. Lyon (1988) focused on 

understanding the real contribution of the new technologies to social change, 

examining if the information society thesis unavoidably involves normative 

questions and ethical choice and establishing if the information society ideas 

also express social aspirations. Lyon (1988, p. 41) asserted that ‘new 

technologies themselves bring about new kinds of social relationships or a 

whole new information society’. With reference to the information society 

thesis which claims that a new information sector, comprising information 

workers has become a dominant economic factor in the advance societies, 

Lyon (1988, p. 64) stated that ‘class continues to be an important feature of 

contemporary societies characterized by growth in IT. But equally clearly, 

power has other axes as well’. Lyon (1988, p. 69) affirmed that IT affects 

employment at every level and that ‘once established, the new information-

based economies will generate new jobs of their own, some with descriptions 

we would not even recognize today’. 

 

Williams (1988), instead, studied the effect that the information society 

produces in the economic and social development of cities, states, or 

countries in the contemporary world. Williams (1988, p. 13) commented that 

in the United States, the San Francisco peninsula corridor from the city itself 

down to San José (“Silicon Valley”) ‘have been considered very visible 

example of growth based on the information economy’. Texas was taken by 

the author as a focus for his research and as example of a society in 

transition. He was concerned about what selected aspects of the practical 

realization of the information society concept to examine. Williams (1988, p. 

30) proposed ten generalizations as essential for entry into the information 

age, namely: 

 

 The transition to an information age economy and society is as much 

the result of the existing economy, politics, public opinion, and the 

deeper cultural values of the society as it is the vision of a post-

industrial era;  

 Education is a strategic investment for the information age;  
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 More attention needs to be given to the process of technology transfer, 

or, more generally to the diffusion of innovations;  

 Multidisciplinary research, including interrelated studies of the 

economy, public attitudes, educational planning, are specially valuable 

for study of information society;  

 We need to know about the detailed effects of an information-type 

economy on employment; etc.  

 

Similar to Williams (1988), Castells (1989) centred his attention on the impact 

that new technologies have on the society and consequently on cities and 

countries. Castells (1989, p. 1) stated that ‘a technological revolution of 

historic proportion is transforming the fundamental dimensions of human life: 

time and space’. Castells (1989, p. 2) considered that ‘new information 

technologies do have a fundamental impact on societies, and therefore on 

cities and regions, but their effects vary according to their interaction with the 

economic, social, political, and cultural processes that shape the production 

and use of the new technological medium’. He asserted his hypothesis that 

the context of the relationship between new information technologies and the 

urban and regional processes is characterized simultaneously ‘by the 

emergence of a new mode of social-technical organization (which we call the 

informational model of development) and by a restructuring of capitalism, as 

the fundamental matrix of institutional and economic organization in our 

societies’. Castells (1989, p. 5) declared that his research about the 

Informational City: information technology, economic restructuring, and the 

urban-regional process, relies on an important quantity of documents and 

secondary sources that he has collected over several years in order to 

examine specific research questions determined at the onset of the inquiry. 

 

The first comprehensive work to recognize that information technology 

would profoundly affect society was the Nora-Minc study, performed at 

the request of the President of France and published in 1980. For the 

first time the term informatisation was used to denote a process that 

does not simply involve progress in telematics, that is, interconnection 
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between computer and telecommunication system, but also one that 

alters the entire nervous system of social organizations (Dordick & 

Wang, 1993, p. 13). 

 

In fact, Nora & Minc (1980) studied the risks of an apathetic attitude towards 

the information society and the cost of not selecting the route toward 

computerization. Nora & Minc (1980) opined during a crisis occurring in 

France that the growing computerization of society lays at the heart of this 

crisis. In effect, Nora & Minc (1980, p.1) asserted that ‘if France does not 

respond effectively to the serious new challenges she faces, her internal 

tensions will deprive her of the ability to control her fate. The increasing 

computerization of society is a key issue in this crisis and could either worsen 

it or help solve it. Depending on the policy into which it is incorporated, 

computerization will bring about changes for the better or for the worse’. They 

coined the word telematique, a French neologism, which was known as 

telematics in its English version, a term used to define the increasing 

interconnection between computers and telecommunications, the marriage 

between computers and communications networks. On the other hand, Nora 

& Minc (1980, p. 2) considered that telematics ‘opens radically new horizons’ 

and ‘will not only be an additional network but a different one as well, 

blending pictures, sounds, and memories and transforming the pattern of our 

culture’. They opined that the various solutions offered by telematics need to 

be adjusted to all variety of control or regulations. Nora & Minc (1980, p. 6) 

considered that ‘only a deliberate policy of social change can both solve the 

problems raised by telematics and utilize its potential. Such a policy implies a 

strategy based on the balance of powers and counter-powers and on the 

capacity of the government to favour development rather to impose it. 

Telematics can facilitate the coming of a new society, but it cannot construct 

it on its own initiative, Telematics also changes the stakes of sovereignty’.  

Nora & Minc (1980, p. 33) raised concern about the risk of unemployment 

that ‘what effects massive computerization will have on employment depend 

on a balancing act, the outcome of a race between the reduction in 

manpower linked to increased productivity and the increase in markets 
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resulting from a higher degree of competitiveness’. Nora & Minc (1980) were 

concerned with the new industrial imperative and the dominance of IBM in 

the computer manufacturing.  From their point of view Nora & Minc (1980, p. 

51), believed that the social effects of telematics are more relevant than its 

economic effects. Nora & Minc (1980, p. 141) concluded that ‘in order to 

make the information society possible, it is necessary to have knowledge but 

also to have time. The reciprocal learning process of disciplines and 

aspirations take place slowly: it operates through the generations, by 

transforming cultural patterns-families, universities, media, and so on’. 

 

As well as Nora & Minc (1980) who oppined that telematics should be 

controlled or regulated, Schiller (1981) criticized the corporate control over 

the information/communication field and he recommended postponing 

wherever possible the run to computerization in order to permit time to think 

about the tremendous complexities that enclose advanced communications 

and other technologies in a world characterized by unequal power and 

influence. Schiller (1981, pp. 1-2) argued that ‘a spectacular growth of new 

communication technologies’ facilitate the operations of transnational 

corporations. Schiller (1981) asserted that ‘the concentrated control of 

information by Western monopolies has created enormous difficulties for 

those seeking economic self-determination and political autonomy’. Schiller 

(1981, p. 25) stated  that ‘what is called the information society is, in fact, the 

production, processing, and transmission of a very large amount of data 

about all sort of matter–individual and national, social and commercial, 

economic and military. Most of the data are produced to meet very specific 

needs of super-corporations, national governmental bureaucracies, and the 

military establishments of the advanced industrial state’. Schiller (1981) 

considered that the national government is the country’s major information 

generator and disseminator. However, Schiller (1981, p. 74) established that 

‘outputs of public information are being transferred to the marketplace and 

priced accordingly’ and that ‘information and message-making from private, 

corporate sources are expanding and reaching new, large, and national 

audiences’. In Schiller’s point of view, the privatization of information is being 
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manipulated. Schiller was concerned with the corporate appropriation of the 

new communication technology (the appropriation of new communication 

technologies by the Fortune 500, in reference to the 500 largest United 

States manufacturing corporations enlisted by the Fortune magazine). 

Schiller (1981, p. 139) asserted that ‘the computer manufacturing industry, 

the microcomputer field, and the data processing and telecommunications 

industries are seen as providing the best chance for systematic retention of 

some measure of international control and authority’. The author was more 

concerned with the control and privatization of the information than the 

information society concept itself. 

 

While Schiller (1981) was concerned with the corporate appropriation of the 

new communication technology, Salvaggio (1983) studied the social 

consequences of the models in which the key variables defining the 

character of the information society are interrelated. Salvaggio (1983) 

observed that ‘during the past five years communications scholars and policy 

makers have increasingly turned their attention to the social consequences 

associated with information societies’. He added that ‘...the character of a 

particular information society and the nature of the social problems which that 

society can expect are dependent on the interrelated nature of key variables. 

These variables include national ideology, government policy making 

organizations, information policy, technology, the marketplace and the 

information infrastructure. The way in which the above variables are 

interrelated in a given society, can be represented in the form of a process 

model’ (Salvaggio, 1983, p. 228). 

 

Salvaggio (1983) identified two process models: the Competitive model 

which has evolved in the USA and the Public Utility model which has evolved 

in Japan. Salvaggio (1983, p. 229) affirmed that the key element in the 

Competitive model is the marketplace and that ‘technology emerges as a 

result of the competitive spirit rather than as a result of information policy’. 

Salvaggio (1983) alleged that the ‘most significant developments in the 

information arena (e.g. fiber optics, microelectronics) have come from the 
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private sector’. Salvaggio (1983) pointed out that the marketplace adopted 

the role normally taken by public policy making organizations. He argued that 

the information policy is controlled by the marketplace. Salvaggio (1983) 

analysed the social consequences of the Competitive model in the following 

aspects: information privacy, information control, information inequity, and 

information misuse. Salvaggio (1983, p. 236) supported that in the Public 

Utility model, ‘information technology is developed by private industry with 

the guidance of the government’. Salvaggio (1983, p. 239) affirmed that 

‘when communication is routed from the top down, the marketplace is a 

significant consideration of policy makers; but the policy makers rather than 

the marketplace are in control’. Salvaggio (1983) analysed also the social 

consequences of the Public Utility model in the same aspects as the 

Competitive model. Salvaggio (1983) considered that policy makers have the 

task to minimize the social problems associated with the information society 

such as the invasion of privacy, computer crime, control of information, and 

unemployment due to automation. In fact, according to Salvaggio’s point of 

view, now information security and network security, authentication, privacy 

and consumer protection are prerequisites for the development of the 

information society and for building confidence among users of ICTs. A 

global culture of cyber-security is mandatory. 

 

On the other hand Bell (1968), also included by Dordick & Wang (1993) in 

one of the two conceptual paths toward the idea of an information society, 

considered the emerging economy as a post-industrial society. Bell (1968, p. 

152) proclaimed that there ‘has been emerging a distinct structural change in 

the boundary systems of the society, the coming of what I have called a post-

industrial society’. Porat (1968) outlined five dimensions of the postindustrial 

society summarized below: 

 

1. The creation of a service economy. 

2. The pre-eminence of the professional and technical class. 
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3. The centrality of theoretical knowledge -the primacy of the theory over 

empiricism- as the source of innovation and policy formulation in the 

society. 

4. The possibility of self-sustaining technological growth. 

5. The creation of a new intellectual technology. 

 

Bell (1968) noted by means of estimation that in 1968 about 55% of the labor 

force would engage in services and increase to 60% by 1975. He asserted 

that by 1975, the United States could have around of 650,000 scientists, 

twice that it had 1960, and about two million engineers in comparison to 

approximately 850,000 in 1960. Bell (1968, p. 156) supported the view that 

‘every modern society now lives by innovation and growth, seeking to 

anticipate the future and to plan ahead’. Bell (1968) argued that the rise of 

macroeconomics and the new codification of economic theory, now allow 

governments to shape economic growth. Bell (1968, pp. 157-158) stated that 

intellectual technology means ‘varied techniques as linear programming, 

systems analysis, information theory, decision theory, games, and simulation 

which, when linked to the computer, allow us to accumulate and manipulate 

large aggregates of data of a differentiated kind so as to have more complete 

knowledge of social and economic matters’. Bell (1968) called attention to the 

postindustrial society where the university attained a new, central role: to be 

the source of new knowledge and innovation. 

 

Drucker (1969) analyzed the changes that characterize the post-industrial 

society conceived by Bell (1968). One of these shifts in society was the 

arrival of the knowledge industries. Drucker (1969, p. 247) recognized that 

the term knowledge Industries was coined by Machlup. He observed that the 

U.S. economy changed from an economy of goods to a knowledge economy. 

Drucker (1969, p. 249) argued that knowledge rather than science ‘has 

become the foundation of the modern economy’. Drucker (1969) established 

as the four major discontinuities of the twentieth century the following: the 

emergence of new technologies resulting in major new industries; the change 

from an international to a world economy; a new sociopolitical reality of 
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pluralistic institutions that poses drastic political, philosophical, and spiritual 

challenges; and the movement of knowledge to a central position in capitalist 

relations of production, with its implication in work, leisure, and leadership or 

in other words the rise of knowledge as a capital resource –the so called 

knowledge society. Drucker (1969) opined that in a knowledge society, 

knowledge adopts a new role and it has become the central resource of 

modern society. Drucker (1969, p. 326) noted that ‘the emergence of 

knowledge as central to our society and as the foundation of economy and 

social action drastically changes the position, the meaning and the structure 

of knowledge’. Drucker (1969) affirmed that by the late 1970s, the knowledge 

sector would account for one half of the total U.S. national product. He 

focused on the role of the work and the worker in the knowledge society. 

 

Different to Machlup (1962) and Bell (1968), who considered the work force 

as a basic indicator of a “post-industrial” or “knowledge society”, and 

concerned themselves with the structure of the U.S. work force based on 

national economic statistic, Porat (1976) focused his research on the 

characteristic of an information worker and in the classification of the 

information workers. Porat (1976) opined that the changing roles of the 

labour force in the United States determined the information society. Porat 

(1976, p. 1) affirmed that the U.S is now ‘an information economy’. Porat 

(1976, p. 3) tried to demonstrate in his PhD thesis ‘how extensive and 

persuasive the informational activities of the economy have become’ and he 

declared that his two goals in his research were to introduce an “information 

sector” in the U.S. accounting concepts and to make a ‘preliminary analysis 

of the relationship between the information sector and the rest of the 

economy using input-output techniques’. Porat (1976) believed that only very 

few contributions have been interested in the information sector. He 

recognized that Machlup (1962) began this work defining and measuring 

markets for knowledge and that Bell (1968) introduced the concept of a post-

industrial society based on services. He asserted that “Drucker’s knowledge 

economy, a translation of Machlup’s concepts, is my information economy”. 

Porat (1976) identified six sectors in the U.S. economy: three information 
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sectors, two non-information sectors, and one household sector. Porat (1976) 

affirmed that the primary information sector includes all industries that 

produce information machines or provide information services on markets; in 

addition Porat (1976, p. 94) pointed out that in the United states ‘in 1967, 

nearly 27% of all income originated with information goods and services’. 

Porat (1976) admitted that Machlup (1962) and Bell (1968) considered the 

work force as a basic indicator of a “post-industrial” or “knowledge society” 

and they were more concerned with the structure of the U.S. work force 

based on national economic statistic. Porat (1976) on the other hand, 

focused his research on the characteristic of an information worker and in 

addition he developed a conceptual frame for classifying information workers. 

Porat (1976), Bell (1973, 1968) and Machlup (1962) were more concerned 

with the economic aspects of a post-industrial or knowledge society 

analyzing the U.S. economy. Their research was no focused towards 

establishing the role of the information and communication technology as the 

foundation of a new information society in the world. 

 

Contrary to Machlup (1962), Bell (1968) and Porat (1976) who focused their 

research around the work force role in the knowledge economy, Masuda 

(1980) proposed an ideal framework of the information society in which 

information values are the driving forces.  Masuda, one of the pioneers of 

computerization in Japan, is considered to be the Japanese futurist of the 

information society because he made a proper prediction of the character 

and structure of an information society, and in addition he identified an 

information gap between industrialized and developing countries later called 

the digital divide. Masuda (1980, p. 3) commented that in 1972 a non-profit 

organization called the Japan Computer Usage Development Institute 

presented to the Japanese government ‘The Plan for an Information Society 

– A national goal toward the year 2000’ and he described that the goal of this 

plan was ‘the realization of a society that brings about a general flourishing 

state of human intellectual creativity, instead of affluent material 

consumption’. Masuda (1980, p. 29) reflected that the information society ‘will 

be a new type of human society, completely different from the present 
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industrial society. Unlike the vague term post-industrial society, the term 

information society as used here describes in concrete terms the 

characteristics and the structure of this future society. The basis for his 

assertion is that the production of information values, not material values, will 

be the driving force behind the formation and development of society’. 

Masuda (1980) was concerned with the theoretical and conceptual studies on 

information society and he proposed a comparative pattern of the industrial 

society and the information society. Masuda (1980) maintained that while in 

the industrial society the core of development was the steam engine, in an 

information society the computer technology will be the innovational 

technology. Masuda (1980) considered that the most advanced stage of 

information society will be the high mass knowledge creation in society. He 

explained the transformation process in Japan, from the industrial society to 

the information society based on four stages of computerization. Masuda 

(1983) proposed a framework of the information society taking into 

consideration: the information epoch, the time value, the information utility, a 

synergetic economic system, participatory democracy, information gap, a 

new fundamental principal of human behaviour and voluntary communities. 

In the same way that Masuda (1980) announced the computer revolution 

Toffler (1980) proclaimed the arrival of the Third Wave revolution. Toffler 

(1980) divided civilization in three parts: a First Wave agricultural phase, a 

Second Wave industrial phase and a Third Wave information phase. Toffler 

(1980, p. 25) described how ‘a new civilization is emerging in our lives, and 

blind men everywhere are trying to suppress it. This new civilization brings 

with new family styles; changed ways of working, loving, and living; a new 

economy; new political conflicts; and beyond all this an altered 

consciousness’. Toffler (1980, p. 366) supported that ‘this Third Wave of 

historical change of society represents not a straight-line extension of 

industrial society but a radical shift of direction, often a negation, of what 

went before’.  Toffler (1980, pp. 26–27) added that ‘the Third Wave brings 

with a genuinely new way of life based on diversity, renewable energy 

sources; on methods of production that make most factory assembly lines 

obsolete; on new, non-nuclear families; on a novel institution that might be 
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called electronic cottage; and on radically changed schools and corporations 

of the future’. The emergent civilization writes a new code of behaviour for us 

and carries us beyond standardization, synchronization, and centralization, 

beyond the concentration of energy, money and power. This new civilization, 

as it challenges the old, will topple bureaucracies, reduce the role of the 

nation-state, and give rise to semiautonomous economies in a post 

imperialist world’. Toffler (1980, p. 27) declared that ‘Third Wave civilization 

begins to heal the historical breach between producer and consumer, giving 

rise to the prosumer economics of tomorrow’. The futurologist Alvin Toffler 

coined the word prosumer and he argued that ‘...the market is neither 

capitalist nor socialist. It is a direct, inescapable consequence of the divorce 

of producer and consumer. Wherever this divorce occurs the market arises. 

And wherever the gap between consumer and producer narrows, the entire 

function, role, and power of the market is brought into question’ (Toffler, 

1980, p. 293). 

 

Toffler (1980) identified in the Third Wave a new prosumer life-style where 

‘given home computers, given seeds genetically predisposed for urban or 

even apartment agriculture, given cheap home tools for working plastic, given 

new materials, adhesives, and membranes, and given free technical advice 

possible over the telephone lines, with instructions perhaps flickering on the 

TV or computer screen, it becomes possible to create life-styles that are 

more rounded and varied, less monotonous, more creatively satisfying, and 

less market-intensive than those that typified Second Wave civilization’. 

Toffler (1980) described in his book a detailed image of the new civilization. 

 

If Toffler (1980) looked at history as a succession of rolling three waves of 

change, Dizard (1982) considered that the so-called communication 

revolution is a succession of three stages: the Wire Age (1844-1900), the 

Wireless Age (1900-1970) and the Integrated Grid Age (now being entered 

into) in which the information flows through an integrated linked network of 

wire or wireless channels. Dizard (1982) paid attention to the information 

machines that shape the technological framework and he surveyed the 
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present and the future conjecture of the new information machines. Dizard 

(1982) described how the information age will replace the age of 

industrialization. He considered that the new expansion of the network will 

have many forms of the old communication system and he was concerned 

with examining the relationship between the old and new elements in the 

communication and information industries. Dizard (1982, p. 133) opined that 

‘policy questions dealing with the new information environment are moving 

into the public agenda in a variety of ways and at different political levels’. 

Dizard (1982, p. 137) considered that ‘the public sector’s role would be 

limited largely to providing where necessary, fiscal and other incentives for 

encouraging the application of innovative technology’. Dizard (1982, p. 182) 

considered that ‘in the present age of converging technologies and greater 

social complexity, the balance between productivity and social harmony 

becomes more difficult to maintain. The balance is threatened by a dilemma. 

Technology as a productive force rolls on, while its contribution to social 

stability grows weaker’. Dizard (1982, pp. 90-91) stated that ‘the 

communication and information industries need to be considered not only as 

strong elements in economic productivity, but also as instruments for shaping 

the overall pattern of post-industrial society’. 

 

Like Toffler (1980) and Dizard (1982) who recognized different revolutions in 

society, Stonier (1983) identified three silicon revolutions: the first, chips; the 

second, photovoltaics, and the third, desert glass-houses. Stonier (1983) 

proposed three recommendations to countries at the beginning of a post-

industrial economy: new economic strategies, education and research. 

Stonier (1983, p. 206) considered that ‘advancing science and technology 

change society. They change not only the physical basis of a society and its 

economy, but as a result (and sometimes directly) its mores, values and 

belief systems’. Stonier (1983) forecast a new society based on technology 

and he affirmed that we now live in a post industrial economy. Stonier (1983, 

p. 23) argued that ‘a post industrial economy is one in which both the number 

of people employed in manufacturing and the proportion of the gross national 

product going to manufacturing industries have taken second place to the 
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service sector, a service sector made up of information, not domestic, 

operatives’. Stonier, (1983, p. 24) added that in the next 30 years the 

employment pattern ‘will take no more than 10 per cent of the labour force to 

produce all of society’s material needs’ such as all the food, clothing, textiles, 

furniture, appliances, automobiles, housing, etc. Stonier (1983, p. 45) 

mentioned that ‘universities provide employment and improve human capital, 

and produce new ideas and new industries. This becomes increasingly 

important as advances in technology become less dependent on individual 

trial-and-error inventors and more dependent on theoretical knowledge’. 

Stonier (1983) forecasted that ‘...in the future public enterprises, directly and 

indirectly, will create private enterprises. This has already begun in high 

technology areas such as computers, nuclear energy and space technology. 

The imaginative use of government spending can successfully counteract 

inflation and recession at the same time, permitting a vigorous public service 

sector of the economy whose main function is to invest, research, develop 

and act as powerful economic pioneer’ (Stonier, 1983, pp. 97-98). 

 

In fact, in the opinion of Stonier (1983), the government is the biggest 

creator, coordinator and provider of information. 

 

Martin (1988) described life in the new society based on technology 

forecasted by Stonier (1983). Martin (1988, p. 36) argued that ‘we live in an 

age of information, a time when the destinies of people and nations are 

dependent as never before on a factor as elusive in concept as it is intangible 

in substance’ and he considered that the ‘information society is an advanced, 

post-industrial society of a type found most commonly in the West. Martin 

(1988, p. 69) opined that ‘there is still a problem of quantification where the 

information economy is concerned. Essentially the difficulty is one of 

classification, and of the need to disaggregate existing statistical series in 

order to isolate the information components’. Martin (1988) acknowledged 

the work done by Machlup and Porat in this aspect. 
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Coinciding with Martin (1988) who conceived that the information society is 

characterized by a high degree of computerization and large volume of 

electronic data transmission, Castells (1996) considered that the new society 

is based in a networked social structure. Castells (1996, p. 1) stated that ‘a 

technological revolution, centred around information technologies, is 

reshaping, at accelerated pace, the material basis of society’. Castells (1996, 

p. 61) observed that ‘the notion of the technological paradigm, elaborated by 

Carlota Perez, Christopher Freeman, and Giovanni Dosi, adapting the classic 

analysis of scientific revolution by Kuhn, helps to organize the essence of 

current technological transformation as it interacts with economy and 

society’. Castells (1996, p. 66) pointed out that ‘a new economy has emerged 

in the last two decades on a worldwide scale’ which he called informational 

and global. Castells (1996, pp. 470-471) considered that ‘a network-based 

social structure is a highly dynamic, open system, susceptible to innovating 

without threatening its balance. Networks are appropriated instruments for a 

capitalism economy based in innovation, globalization, and decentralized 

concentration; for work, workers, and firms based on flexibility, and 

adaptability; for a culture of endless deconstruction and reconstruction; for a 

policy geared towards the instant processing of new values and public 

moods; and for a social organization aiming at the supersession of space and 

the annihilation of time’. Castells (1996, p. 477) concluded that ‘the new 

social order, the network society, increasingly appears to most people as a 

meta-social disorder. Namely, as an automated, random sequence of events, 

derived from the uncontrollable logic of markets, technology, geopolitical 

order, or biological determination’. In Castells’ (1996) point of view, the social 

construction of new dominant forms of space and time develops a meta-

network that switches off nonessential functions, subordinate social groups, 

and devalued territories. By so doing, added the author, infinite social 

distance is created between this meta-network and most individuals, 

activities, and locales around the world. 

 

May (2002) proposed ICTs as the base of our current society, the information 

society described by Martin (1988) or the networked society conceived by 
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Castells (1996). May (2002, pp. 1-2) asserted that although it is common to 

say that new information and communication technologies (ICT’s), mainly 

represented by the Internet, are changing everything in our society, many 

social patterns  of our lives continue as before. May (2002, pp. 160-161) 

affirmed that ‘we can recognize the possibilities and potentiality of the 

information society, but we have to make it happen, there is no natural 

development path. If we want the global information society to be an 

improvement on contemporary global society then the responsibility lies with 

us; equally, where we do not change in the way our societies handle certain 

issues (of which welfare is perhaps paramount), we should be wary of claims 

that the changes wrought by new technologies are inevitable. 

 

2.1.1 Literature on the measurement of the information society  

Measuring a new society, examined below, attracted the attention of some 

authors such as Salvaggio (1989), Dordick & Wang (1993), Miles (1990) and 

international organizations including OECD. They recognized that using 

consistent unit of analysis one could make comparisions across time and 

space, which give valuable statistic to measure the progress toward the 

information society. 

 

Salvaggio (1989, p. 5) explained that the Japanese, based on the work of 

Machlup and Umaseo, began with studies whose purpose was to measure 

the degree of johoka (informalization) in the Japanese society. In this way, 

two studies by the Research Institute for Telecommunication and Economics 

(RITE) in 1968 and 1970 developed a methodology for measuring the degree 

of johoka based on two indices: first, the johokeisu, or information ratio 

defined ‘as the radio of household expenditures for various information-

related activities to total household expenditures’; the second, known as the 

johoka index, a complex measure made up of three categories of data as 

well as information ratio: a) amount of information (telephone call per person 

per year, newspaper circulation per 100 people, books published per 1,000 

people, population density); b) distribution of communication media 

(telephone receivers per 100 people, radio sets per 100 people, television 
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sets per 100 households); and c) quality of information activities (proportion 

of service workers in total labour population, proportion of students in total 

appropriate age group). It is important to highlight that since 2003, the ITU 

has developed some indexes to measure the information society using some 

of these indicators. 

 

Like Salvaggio (1989), Dordick & Wang (1993) were interested in the 

measurement of the information society using indicators. Dordick & Wang 

(1993, p. vii) observed that ‘looking for the information society is made more 

difficult by the enormous amount of data, scattered widely among numerous 

sources not easily amenable to either longitudinal analysis within a country or 

comparative analysis among countries’. Dordick & Wang (1993, p. 32) 

considered that in order to examine the real world, ‘we need to develop 

indicators that assist in defining informatisation and the information society’.  

Dordick & Wang (1993) estimated that the three parameters of 

informatisation are: Infrastructure, Economic, and Social. Dordick & Wang 

(1993) mentioned that two systems for infrastructure measures are: the 

Johoka index developed by the Japan’s Research Institute of 

Telecommunications and Economics (RITE) in 1968 and the JIPDEC index 

developed the Japan Information Processing and Development Center in 

1981. Dordick & Wang (1993) supported that one approach to measure the 

economic scope of the information society is to determine the size of the 

information work force and its contribution to the nation’s GDP. Dordick & 

Wang (1989) focused their research to examine the availability of 

infrastructure through 19 countries categorized as high, middle and low 

income, based on data from major international organizations, including 

UNESCO, ITU, and World Bank; to determine how the information workforce 

contributes to economic growth; and, to seek whether the social changes that 

were forecast decades before have taken place using information production 

consumption and informatization in our daily lives as indicators. 

 

On the other hand, Miles (1990) interested as Dordick & Wang (1993) in the 

importance to measure the information society, considered that official 
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statistics are generally the starting point for mapping and measuring the 

information economy. Miles (1990, p. 11) asserted that ‘mapping and 

measuring the information economy then becomes, in part, an empirical 

analysis that can help us ascertain the features of this new sociotechnical 

system’. Miles (1990) asserted that international governmental organisations, 

in particular, the OECD’s Statistical Division of the Directorate for Science, 

Technology and Industry is directly working on developing statistics in the 

information and IT area. 

 

In fact, as it was mentioned by Miles (1990), International organizations such 

as OECD were also interested in the measurement of the information society 

and in the important role that Statistic plays in this activity. OECD (1993, pp. 

26-30) made a classification of the types and sources of statistical data that 

can be used in the information economy. This international organization 

considered that the main sources of statistics are official statistics, which are 

fundamental to serious empirical analysis. It opined that International 

governmental organizations such as OECD, the European Commission, and 

certain United Nations bodies, play an important role in achieving statistical 

standardization. OECD (1993) pointed out that the main classes of statistics 

are: national account data, national employment data, (cross-) sectoral 

sample surveys, user surveys, work force sample surveys, and 

supplier/market surveys. In accordance with OECD, the (cross-) sectoral 

sample surveys potentially provide information on stocks of IT products and 

levels of IT-related activity in more or less broad sectors of the economy, 

usually elicited by sample surveys of establishments. 

 

2.1.2 Conclusion 

It is possible to conclude from this literature that ICTs were not considered by 

these researchers, philosophers and futurologists of the information society 

as powerful enough tools to combat poverty, hunger, disease, illiteracy, 

environmental degradation and gender inequality existing in the world. In 

fact, the authors were more concerned with the arrival of a new type of 

society based on “information activity” as an economic driver, without 
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considering the vision of a society where sustainable development and 

quality of life are the priorities of the international community. Additionally, the 

authors could not foresee the extent of the impact that ICTs would have on 

all aspects of our lives, opening new options to achieve higher levels of 

development. However, several authors and international organizations 

admitted the importance to measure the new society using ICT indicators and 

official statistics. 

 

The United Nations and International Organizations such as UNCTAD 

recognized that ICTs in their own right have created new opportunities for the 

growth of the world economy and development. ICT is now a well-known 

enabler for growth, competitiveness and development, immensely improving 

the capacity to generate, assimilate, disseminate and effectively use 

knowledge. Developments in the field of knowledge, technology and 

innovation and their effect on the global economy cannot be fully understood 

without taking into account the crucial role played by new ICTs. 

 

2.2 The definition of the digital divide  

The ongoing establishment of the information society offers unprecedented 

opportunities for everybody. But it also generates enormous disparities 

among people and countries. The uneven global distribution of ICTs has 

created a digital divide that separates individuals and nations through the 

selective accessibility of ICT equipment and services. The divergence 

between nations and communities in their abilities to access, diffuse and use 

scientific and technical knowledge has created a new technology gap. There 

are disparities in the access and usage of ICT between developed and 

developing countries, but also between the richer and poorer populations 

within the same country and between different regions of the same country. 

The benefits of the information technology revolution are today unequally 

distributed between the developed and developing countries and within 

societies. 
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It is possible to find many definitions of the digital divide in the literature. For 

example in the U.S. National Telecommunications and Information 

Administration (NTIA) Annual Report (2000, Goal 3: Advance the Public 

Interest in Telecommunications, Mass Media, and Information) the digital 

divide was defined as ‘the gap between those who have access to advanced 

and standard communication through telephones, computers, and the 

Internet, and those who do not’. In the same way, the report (Goal 4: 

Promote the Availability and Sources of Advanced Telecommunications and 

Information Services) established that ‘a significant gap exists between the 

information "haves" and "have-nots" in the United States. The same can be 

said on a global level where a digital divide can increase divisions within a 

country or region, as well as potentially exacerbate the economic and other 

divisions between the industrialized and less developed countries’. 

 

Compaine (2001), a noted invited speaker and digita divide proponent, was 

in agreement with NTIA conception of the digital divide. In fact, Compaine 

(2001, p. 3) commented that in the U.S. ‘the first high-profile survey by the 

federal government to address the have and have-not issues was initiated in 

1994 by the National Telecommunications and Information Administration 

(NTIA) within the Department of Commerce’ Compaine (2001, p. xi) 

explained that the digital divide ‘refers to the perceived gap between those 

who have access to the latest information technologies and those who do 

not’. Compaine (2001, p. 18) considered that the digital divide means ‘the 

disparities in access to telephones, personal computers (PCs), and the 

Internet across certain demographic groups’ and that ‘the gap for computers 

and Internet access has generally grown larger by categories of education, 

income, and race’. 

 

In agreement with Compaine (2001), Servon (2002) affirmed that the US 

government discovered the digital divide in 1995 through the first of four 

reports of the NTIA under the title Falling Through the Net. Servon (2002, p. 

1) considered the digital divide as ‘a lack of access to IT for certain 

segments of the population’. He added that the ‘current and historical pattern 
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of access to IT illustrates a significant separation between information “have” 

and information “have-nots” along lines of races, socioeconomic status, 

education level, household type, and geographic locations’. Servon (2002) 

concluded that ‘redefining the digital divided, then, requires broadening the 

concept beyond access to include training and content issues’. 

 

Warschauer (2003), as Servon (2002), used the concept of digital divide 

used by the U.S. National Telecommunications and Information 

Administration (NTIA). However, Warschauer (2003, p. 1) added that during 

the process of his research ‘the notion of a digital divide and its logical 

implications-that social problems can be addressed through providing 

computers and Internet accounts-have seemed increasingly problematic’. In 

this way, Warschauer (2003, p. 6) considered that ‘meaningful access to ICT 

comprises far more than merely providing computers and Internet 

connections. Rather, access to ICT is embedded in a complex array of 

factors encompassing physical, digital, human, and social resources and 

relationships. Content and language, literacy and education, and community 

and institutional structures must all be taken into account if meaningful 

access to new technologies is to be provided’. 

 

Cisler (2000), following on from NTIA, considered that the term digital divide 

means that one is either online or offline; one has a computer or one does 

not; one is trained for the digital future, or one is in a dead-end, low-paying 

work’. Cisler (2000, p. 1) stated that ‘the term digital divide is simplistic. This 

binary expression of a very complex series of problems is perhaps fitting for 

the digital age’. 

 

Mack (2001) coincided with Cisler (2000) when he considered that the digital 

divide has become the political and sociological catch-phrase to describe the 

growing disparity between the “haves” and the “have-nots” in the current 

digital revolution (Mack, 2001, p. xiii). 
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Norris (2001), adopting a different approach to Mack (2001) identified three 

distinct aspects in the multidimensional phenomenon called digital divide. 

These aspects are: the global divide refers to the divergence of Internet 

access between industrialized and developing societies, the social divide 

concerns the gap between information rich and poor in each nation and 

finally, the democratic divide which signifies the difference between those 

who do, and do not, use the panoply of digital resource to engage, mobilize 

and participate in public life (Norris, 2001, p. 4). 

 

Norris (2001, p. 68) added that the phrase digital divide ‘has become a 

familiar catch phrase signifying the gap between information haves and 

have-nots, including splits along racial, gender, and class lines’. 

 

Xavier (2001), coinciding with Norris (2001), affirmed that the digital divide 

refers to the gap between individuals, households, businesses and 

geographic areas at different socio-economic levels. Xavier (2001, p. 6) 

recognized that the digital divide ‘also exists between different countries, 

with the ability of individuals to take advantage of the Internet varying 

significantly across and between countries’. 

 

Likes Norris (2001) and Xavier (2001), the Organization for Economic Co-

operation and Development - OECD (2001, p. 5) stated that the term digital 

divide ‘refers to the gap between individuals, households, businesses and 

geographic areas at different socio-economic levels with regard both to their 

opportunities to access information and communication technologies (ICTs) 

and to their use of the Internet for a wide variety of activities. The digital 

divide reflects various differences among and within countries’. 

 

Hewitt de Alcantara (2001) coinciding with OECD (2001) commented that 

concerned observers around the world have focused on the enormous 

disparities in access to ICT equipment and services that now exist between 

one region and another, or one country and another, as well as between 

groups divided by income category, ethnic origin or gender. Hewitt de 
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Alcantara (2001, p. 17) added that digital divide ‘has become a primary 

indicator of unequal opportunity, measured in terms like number of 

telephones per thousand inhabitants, or number of Internet hosts or fax 

machines or personal computers’. 

 

In agreement with Hewitt de Alcantara (2001), Whinston & Choi (2002) 

argued that the growing disparity in Internet access among countries or 

socio-economic groups is called the digital divide. A deepening digital divide 

in the internet age is a critical policy issue because the Internet as a general 

purpose technology has become essential not only for communication needs 

but also in economic, social, and political arenas. To promote better Internet 

access, US and other countries in the Western hemisphere have 

implemented significant changes in telecommunications policy, infrastructure 

management, and e-business promotional strategies (Whinston & Choi, 

2002, p. 301). 

 

Like Whinston & Choi (2002), Murelli (2002) considered that the digital divide 

means the divide between the economically advanced countries and the 

developing ones. Murelli (2002, p. 2) stated that ‘traditionally, the developing 

countries have always tended to base their progress on the capacity to 

absorb the technological innovation created in the more advanced countries 

and to this end have always been faced with the insurmountable obstacle of 

the high expenses necessary to carry out this process of assimilation’. 

Murelli (2002, p. 4) argued that ‘by making use of the new Information and 

Communication Technologies, Developing Countries can acquire knowledge 

from elsewhere or create it by themselves’. 

 

Unlike Murelli who was interested in the digital divide between countries, 

Kuttan & Peters (2003) were concerned about the gap between those people 

and communities who have access to information technology (personal 

computers, the Internet, skill, etc,) and those who do not. Kuttan & Peters 

(2003) considered that the digital divide is the disparity between the 

technology have and the have-nots’. Kuttan & Peters (2003, p. 5) affirmed 
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that the digital divide in the United States ‘is usually measured in terms of 

personal computer ownership and Internet access. These rates are 

compared between major demographic categories (race, income, age, 

disability, location [rural/urban], education, and gender) and combinations of 

the categories (for example, low income Hispanics)’. 

 

In the same way that Kuttan & Peters (2003) paid attention to the 

measurement of the digital divide, Lallana (2003) stated that the digital divide 

is usually measured in terms of citizen/population access to ICT, for example 

telephone density (teledensity); personal computer (PC) deployment and 

penetration; and number of Internet users.  Lallana (2003, p. 29) argued that 

‘the digital divide separates the information rich and the information poor’. 

Lallana (2003, p. 33) considered that governments play a vital role in 

bridging the digital divide developing ‘a policy and legal regulatory 

environment conducive to the creation of a robust national information 

infrastructure, including a regulatory environment that would increase 

competition and keep prices down’. Lallana (2003, p. 34) opined that the 

private sector, through investments and economic activities, also plays an 

important role in bridging the digital divide. 

 

2.2.1 Conclusion 

The literature reviewed in this section focused on determining the existence 

of a digital divide within and in between countries, noting a number of useful 

indicators to measure the progress towards the information society and 

analysing the impact of the ICTs in the society, but not specifically in the 

APEC Economies. Never-the-less it justifies and advocates the necessity to 

bridge the digital divide and overcome the inequities in the access to and 

use of ICT by proactive government planning, regulatory policies, investment 

and procurement. This process will require adequate and sustainable 

investments in ICT infrastructure and services, capacity building, and 

transfer of technology over many years to come. In order to establish the 

magnitude of the digital divide, progress towards information and knowledge 

societies needs to be measured and monitored. Appropriate indices and 
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indicators should be used to identify the magnitude of the digital divide, in 

both its domestic and international dimensions. 

 

2.3 Asia-Pacific and APEC Declarations for the establishment of an 

Information Society   

The 1993 APEC Economic Leaders Declaration proclaimed that the Asia 

Pacific region, representing forty percent of the world's population and fifty 

percent of its GNP, will play an important role in the global economy in the 

twenty-first century, leading the way in economic growth and trade 

expansion. This document asserted that the APEC envisions a community of 

Asia Pacific economies in which ‘advances in telecommunications and 

transportation shrink time and distance barriers in our region and link our 

economies so that goods and people move quickly and efficiently’. 

 

The 1994 APEC Economic Leaders’ Declaration, called Bogor Declaration, 

indicated that APEC set the vision for the community of Asia-Pacific 

economies based on the recognition of the growing interdependence of their 

economically diverse regions, comprising developed, newly industrializing 

and developing economies. This declaration argued that the outcome of 

trade and investment liberalization in the Asia-Pacific should be no later than 

the year 2010 for industrialized economies and 2020 for developing 

economies. The Bogor Declaration agreed to develop cooperative programs 

covering human resource development, cooperation in science and 

technology, measures aimed at promoting small and medium scale 

enterprises and steps to improve economic infrastructure, such as energy, 

transportation, information, telecommunications and tourism, with the aim of 

contributing to sustainable development. 

 

The 1995 APEC Ministerial Meeting on the Telecommunications and 

Information Industry – TELMIN 1 adopted the Seoul Declaration for the Asia 

Pacific Information Infrastructure, which reaffirmed the Bogor Declaration and 

defined the five objectives for the Asia-Pacific Information Infrastructure 

(APII) as: 
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1. Facilitating the construction and expansion of an interconnected and 

interoperable information infrastructure in the region; 

2. Encouraging technical cooperation among member economies in the 

development of the infrastructure;  

3. Promoting free and efficient flow of information;  

4. Furthering the exchange and development of human resources; and,  

5. Encouraging the creation of policy and regulatory environment 

favourable to the development of the Asia Pacific Information 

Infrastructure. 

 

The Seoul Declaration also stated the ten core principles for the APII as: 

 

1. Encouraging member economies in the construction of domestic 

telecommunications and information infrastructure based on their own 

reality; 

2. Promoting a competition driven environment; 

3. Encouraging business/private sector investment and participation; 

4. Creating a flexible policy and regulatory framework; 

5. Intensifying cooperation among member economies; 

6. Narrowing infrastructure gap between the advanced and developing 

economies; 

7. Ensuring open and non-discriminatory access to public 

telecommunications networks for all information providers and users in 

accordance with domestic laws and regulations;  

8. Ensuring universal provision of and access to public 

telecommunications services;  

9. Promoting diversity of content, including cultural and linguistic 

diversity; 

10. Ensuring the protection of intellectual property rights, privacy and data 

security. 

 

The 1995 APEC Economic Leaders’ Declaration adopted the Osaka Action 

Plan for the implementation of the Bogor Declaration. This plan constituted 
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the pattern for future APEC work toward their common goals and 

represented the three pillars of trade and investment liberalization, their 

facilitation, and economic and technical cooperation. The Osaka Action Plan 

incorporated the ten core principles for the APII according to TELMIN 1. 

The Osaka Action Plan stated that APEC economies should take actions in 

specific areas in order to achieve the Bogor Declaration objectives. For 

example, in the telecommunications area, APEC economies should: 

a. Work to bridge the digital divide at the domestic, regional and global 

levels, and cooperate and collaborate with the business/private sector in 

this effort; 

b. Foster discussion between business/private sector and governments on 

appropriate means to assess and reward the value of products and 

services exchanged in the provision of converged Internet services 

among APEC economies; 

c. Foster the development of effective policies that support competitive 

markets in the domestic and international telecommunications and 

information industries; 

d. Work to ensure that policy and regulatory environments better foster the 

uptake of e-commerce; 

e. Implement within voluntary time frames the APEC Interconnection 

Principles and consult on the need for further discussions on 

interconnection; and 

f. Give attention to user requirements for open standards and systems to 

support interoperability. 

 

The 1996 APEC Ministerial Meeting on the Telecommunications and 

Information Industry – TELMIN 2 adopted the Gold Coast Declaration which 

included a ‘plan to action’ that directed the Telecommunication Working 
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Group (TEL WG) to continue, in accordance with the Leaders' directions 

given at Bogor and Osaka, and in adherence with the ten APII principles 

agreed at the Ministerial Meeting in Seoul; that is, ‘to refine and implement 

plans for the telecommunications and information sector, setting steps and 

milestones with target dates for concrete outcomes in order to: a) improve 

the telecommunications and information infrastructure in the region, and b) 

facilitate effective cooperation, free trade and investment and sustainable 

development of the region’. This Declaration also encouraged TEL WG to 

continue its efforts to promote policy and regulatory measures for the 

liberalisation of trade and investment in the telecommunications and 

information sector; to promote universal access to telecommunications 

services (at an efficient cost level) through the sharing of information and 

experience gained from the policy, regulatory and commercial strategies that 

have proven successful in the region, with a view to maximising the social 

and economic benefits to users in each economy. 

 

The 1996 APEC Economic Leaders’ Declaration, called Subic Declaration, 

adopted The Manila Plan of Action (MAPA) which contains the first steps of 

an evolutionary process of progressive and comprehensive trade and 

investment liberalization toward achieving the APEC Bogor goals by 

2010/2020, in accordance with the Osaka Agenda. This Declaration 

reaffirmed the primacy of an open, multilateral trading system based on the 

World Trade Organization (WTO). Leaders called for the conclusion of an 

information technology agreement by the WTO Ministerial Conference that 

would substantially eliminate tariffs by the year 2000, recognizing the 

importance of information technology in the 21st century. 

 

The 1997 APEC Economic Leaders’ Declaration (1997), called Vancouver 

Declaration, recognizing the importance of telecommunications and 

information technology for building an Asia-Pacific information society (APIS), 

agreed that the Asia-Pacific Information Infrastructure (APII) is an essential 

basis for ensuring the competitiveness of the region in the 21st Century and 
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that electronic commerce is one of the most important technological 

breakthroughs of this decade. 

 

The 1998 APEC Ministerial Meeting on the Telecommunications and 

Information Industry – TELMIN 3 adopted the Singapore Declaration which 

recognized that telecommunication trade and investment liberalisation are 

fundamental to the attainment of the APEC Leaders’ vision of free trade and 

investment by 2010/2020. This document acknowledged the need for policy 

and regulatory reform in this new environment. 

 

The 1998 APEC Economic Committee (p. 3) stated that the term information 

society ‘is often used to convey the pervasive changes that are being 

wrought by rapid improvements in individuals’ ability to manipulate, transmit 

and consume information through the revolutionary advances in computer 

and communications technology. As a result of these developments, some 

economies have already experienced major shifts in the nature of their 

economic activities and most observers believe that far-reaching changes are 

on the horizon. But information technology and information within themselves 

are only the means to an end, what is of ultimate importance is the ability of 

societies to use information to improve the well being of their citizens’. It 

observed that ‘as a result of the recent advances in information technology 

and telecommunications, economies now have a range of powerful new 

instruments to tap the potential of information as a factor of production and 

an agent of economic change’. The 1998 APEC Economic Committee 

affirmed that since information flows cannot be directly measured, it is 

necessary to resort to a range of proxy indicators: domestic information 

production, access to information produced elsewhere and information 

technology use. 

 

The 1998 APEC Economic Leaders’ Declaration, called Kuala Lumpur 

Declaration, asserted that the APEC's vision for the 21st Century is of a 

dynamic and prosperous Asia-Pacific region built on the development and 

application of industrial science and technology which supports economic 
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growth and improves quality of life while safeguarding the environment and 

the natural resources necessary for economic sustainability. Leaders 

recognised the enormous potential of electronic commerce to expand 

business opportunities, reduce costs, increase efficiency, improve the quality 

of life, and facilitate the greater participation of small business in global 

commerce. 

 

The 1999 APEC Economic Leaders’ Declaration, called Auckland 

Declaration, recognised the key role that electronic commerce will play in 

linking their economies and that APEC must continue its efforts to create a 

favourable environment for e-commerce in cooperation with the private 

sector. 

 

The 2000 APEC Ministerial Meeting on Telecommunications and Information 

Industry – TELMIN 4 adopted the Cancun Declaration, which proclaimed that 

Internet connectivity is an essential element of the global information 

infrastructure that should be encouraged to strengthen the Asia-Pacific 

Information Infrastructure. In addition this Declaration determined the APEC 

Principles of Interconnection to link all public telecommunications transport 

networks or services in order to allow the users of one supplier to 

communicate with users of another supplier and to access services provided 

by another supplier.  A major supplier is defined in the Cancun Declaration as 

a supplier who has the ability to materially affect the terms of participation in 

the relevant market for basic telecommunications service as a result of 

control over essential facilities or the use of its position in the market. 

 

The 2000 APEC Economic Leaders’ Declaration called Bandar Seri Begawan 

Declaration, asserted that ‘there is no doubt that the revolution in information 

and communication technology is dramatically boosting the development of a 

global economy’. This document declared that the APEC vision is to prepare 

each of their economies and all of their people to use the technology 

revolution as a passport to the fruits of globalisation. The APEC leaders 

agreed the Brunei Goals on expanding Internet access, improvement of 



 

55 

 

intellectual property rights facilitation, protection and enforcement, and 

implementation of the e-APEC Strategy, in partnership with relevant 

stakeholders. The APEC leaders decided ‘to develop and implement a policy 

framework which will enable the people of urban, provincial and rural 

communities in every economy to have individual or community-based 

access to information and services offered via the internet by 2010’. As a first 

step of this Brunei goal, APEC decided to triple the number of people within 

the region with individual and community-based access to information and 

services offered via the internet by 2005. This Declaration mentioned that the 

APEC leaders welcomed the comprehensive package announced by Japan 

before the Kyushu-Okinawa G8 Summit, to provide about US$15 billion for 

the purpose of addressing the international digital divide, noting that a 

significant proportion will be mobilised in the APEC economies. 

 

It is opportune to mention that The Okinawa Charter on Global Information 

Society, adopted by the 2000 G8 Summit held in Kysuhi-Okinawa, 

proclaimed that ‘Information and Communications Technology (IT) is one of 

the most potent forces in shaping the twenty-first century. Its revolutionary 

impact affects the way people live, learn and work and the way government 

interacts with civil society. IT is fast becoming a vital engine of growth for the 

world economy’. The Okinawa Charter declared that the G8 vision of an 

information society ‘is one that better enables people to fulfil their potential 

and realise their aspirations’ and to this end, emerging challenges will require 

effective national and international strategies. The Okinawa Charter stated 

that the G8 is committed to the principle of inclusion: ‘everyone everywhere 

should be enabled to participate in and no one should be excluded from the 

benefits of the global information society’. Also the Charter announced that 

the G8 would promote government efforts to foster an appropriate policy and 

a regulatory environment to stimulate competition and innovation, ensure 

economic and financial stability and bridge the digital divide. The Okinawa 

Charter added that ‘bridging the digital divide in and among countries has 

assumed a critical importance on our respective national agendas. Everyone 

should be able to enjoy access to information and communications networks’. 
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Leaders of the eight major industrialized democracies met in Japan for their 

26th Summit in the year which started the new millennium, defined the 

information society and recognized, for the first time, that information and 

communication technology represents a tremendous opportunity for 

emerging and developing economies and constitutes the core of this new 

type of society. 

 

The 2001 APEC Economic Leaders’ Declaration proclaimed that the goal is 

‘to build APEC towards a digital society, with higher growth, increased 

learning and employment opportunities, improved public services and better 

qualities of life by taking advantage of advanced, reliable and secure ICT and 

networks by promoting universal access. Such a society should bring equal 

opportunities and widely shared benefits for all member economies and 

individuals, including women, the disabled and others’. 

 

The 2002 APEC Ministerial Meeting on Telecommunications and Information 

Industry – TELMIN 5 reaffirming the APEC commitment to the five objectives 

and ten core principles in the Seoul Declaration endorsed at TELMIN 1 

(1995) as essential for the construction and the expansion of the Asia Pacific 

Information Infrastructure (APII) and the realization of the vision of the Asia 

Pacific Information Society (APIS);adopted the Shanghai Declaration, which 

recognized that information communications infrastructure is the physical 

foundation for the sustained development of an information society and a key 

factor for achieving universal access and expanding digital opportunities. 

This Declaration states that ‘building human capacity through life-long 

learning for people of both genders within the region is essential in order to 

narrow the digital divide and for the realization of a digital society along with 

the benefits derived from it’. 

 

The 2002 APEC Economic Leaders’ Declaration, called Los Cabos 

Declaration, determined to translate the APEC vision into concrete benefits 

for the wider APEC community through greater assessment, accountability 

and action. Leaders affirmed their commitment to a more inclusive world 
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economy, notably through their individual and joint efforts on micro-

enterprises, access to information, human capacity building, financing and 

health. They welcomed the implementation of the e-APEC Strategy and 

called for accelerated work to put in place sound macroeconomic policies, a 

legal and regulatory regime that will stimulate investment and technology 

development to promote e-business and broadband networks, and programs 

to ensure that their people have access to the Internet and the skills to use it. 

 

The Asia Pacific Vision of the Information Society (APIS) referred both 

TELMIN 1 (1995) and TELMIN 5 (2002) was precisely defined by the 2003 

Asia-Pacific Regional Conference for WSIS. In fact, the conference adopted 

the Tokyo Declaration which proclaimed (pp. 2 – 5) that ‘the concept of an 

Information Society is one in which highly-developed ICT networks, equitable 

and ubiquitous access to information, appropriate content in accessible 

formats and effective communication can help people to achieve their 

potential, promote sustainable economic and social development, improve 

quality of life for all, alleviate poverty and hunger, and facilitate participatory 

decision-making processes’. 

 

The Tokyo Declaration considers that to build an Information Society for the 

Asia-Pacific region, it is necessary to take into consideration its distinctive 

characteristics: 

 

 Geographic and demographic diversity: The Asia-Pacific region has 

over 65% of the world’s population, including 75% of the world’s poor; 

it offers the greatest dissimilarities in terms of wealth and land mass, 

comprising some of the world’s richest and poorest nations, large 

continent–sized nations, city states, island, tiny atolls and Pacific 

nations separated by immense oceans. 

 

 Cultural and linguistic diversity: 3,500 (51%) languages, out of the 

6,800 languages in the world, are spoken in the region. 
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 Institutional stability: the region is institutionally stable which will 

enable it to attract more investors. 

 

 Productive workforce: the economic growth depends on a large, 

productive workforce capable of fully utilizing ICTs. 

 

 Gender issues: unequal power relations and other social and cultural 

aspects have contributed to differential access, participation and 

status for men and women in the region. 

 

 Disability issues: There are an estimated 400 million people with 

disabilities in the Asia-Pacific region. 

 

 Youth issues: youth forms the majority of the population in the Asia-

Pacific region and is a force for socio-economic development. 

Equipping young people with knowledge and skills in ICTs to prepare 

them for full participation in the Information Society is an important 

goal. 

 

 Digital divide disparities: In the region as a whole, there is an evident 

disparity in access to, and use of, the newest ICTs, including Internet 

access and broadband availability between and within countries. It is 

recognized that the barriers to equitable access result from differences 

in education and literacy levels, gender, age, income and connectivity. 

In this context, particular attention should be given to least developed 

countries, economies in transition and post-conflict countries. 

 

 Imbalance of information flows: while there is substantial international 

trade within the Asia-Pacific, North American an European region, the 

same cannot be said for the flow of information between these 

regions. 

 

 Pioneering role in selected ICT areas: within the region, some 
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countries have been pioneering, inter alia, broadband, satellite and 

mobile telecommunication services, among others, which are having a 

significant impact on the way people communicate and on the delivery 

of government and business services. 

 

 Special circumstances of regional small island developing States: 

these countries, vulnerable to environmental hazards, and 

characterized by small, homogenous markets, high costs of access 

and equipment, human resource constraints exacerbated by the 

problem of “brain-drain”, limited access to networks and remote 

locations, will require particular attention and tailored solutions to meet 

their needs. 

 

The Tokyo Declaration considered that ‘the transition to the Information 

Society requires the creation of appropriate and transparent legal, regulatory 

and policy frameworks at the global, regional and national levels. These 

frameworks should give due regard to the rights and obligations of all 

stakeholders in such areas as freedom of expression, privacy, security, 

management of Internet addresses and domain names, and consumer 

protection, while also maintaining economic incentives and ensuring trust and 

confidence for business activities. 

 

The 2003 APEC Telecommunication Working Group (p. 2) asserted that 

‘APEC member economies recognize that information and communications 

technologies (ICT) have increased the availability and dissemination of 

knowledge on an unprecedented scale, making a significant impact on the 

economic development, governmental activities and social progress of our 

region’. The TEL WG (2003, p. 3) affirmed that ‘the regional work of APEC 

has made significant contributions to the reduction of structural and 

regulatory barriers to free trade in ICT services, equipment and investment, 

and has enhanced ICT development levels within the Pacific Rim’. It added 

that APEC Economic Leaders have met annually since 1993 to chart a 

course for the development of the region. 
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The 2003 APEC Economic Leaders’ Declaration, called Bangkok 

Declaration, stepped up efforts to build knowledge-based economies. 

Leaders instructed Ministers to accelerate progress towards the Brunei Goals 

defined at the APEC Leaders' Meeting in Bandar Seri Begawan, Brunei, in 

2000. 

 

2.3.1 Conclusion 

This literature demonstrates that the APEC countries have specifically and 

accurately determined: a shared vision of the information society, the roles of 

government and private sector in the realization of the vision of the 

Information Society, and the necessity of to measure the progress towards 

the information society. The United Nations concerned with the 

implementation of the information society in the world adopted the Resolution 

56/183 called World Summit on the Information Society recommending to 

hold this meeting in two phases, the first in Geneva from 10 to 12 December 

2003 and the second in Tunis in 2005. The objectives of WSIS were both the 

adoption of a declaration of principles and a strategic plan of action for 

concerted development of the information society to be followed by 

governments, international institutions and all sectors of civil society. 

 

2.4 WSIS and post-WSIS Literature 

The WSIS Declaration of Priciples is effectively the “Constitution for the 

Information Age” as it was declared by the Swiss President Pascal 

Couchepin in December 2003 in Geneva. From this historical event, UN, 

International Organisations and APEC have adopted resolutions and 

declarations; reviewed below, with the purpose to make possible the 

realization of the information society at the world and in the APEC region, 

focus of this research. Similarily, some authors have written about the WSIS 

process, some of them will be mentioned later. 

 

In 2003 the International Telecommunication Union (2003, WSIS-

03/GENEVA/DOC/4-E) adopted the World Summit on the Information Society 

Declaration of Principles (Appendix B) which stated that the representatives 
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of the people of the world declare their common desire and commitment ‘to 

build a people-centred, inclusive and development-oriented Information 

Society, where everyone can create, access, utilize and share information 

and knowledge, enabling individuals, communities and peoples to achieve 

their full potential in promoting their sustainable development and improving 

their quality of life, premised on the purposes and principles of the Charter of 

the United Nations and respecting fully and upholding the Universal 

Declaration of Human Rights’. This document agreed that the key principles 

through which all stakeholders should work together for building an inclusive 

information society are: to improve access to information and communication 

infrastructure and technologies as well as to information and knowledge; to 

build capacity; to increase confidence and security in the use of ICTs; to 

create an enabling environment at all levels; to develop and widen ICT 

applications; to foster and respect cultural diversity; to recognize the role of 

the media; to address the ethical dimensions of the Information Society; and 

to encourage international and regional cooperation. This Declaration of 

Principles asserted that the governments commit to evaluate and follow-up 

progress in bridging the digital divide, taking into account different levels of 

development, so as to reach internationally agreed development goals, 

including those contained in the Millennium Declaration. 

 

The 2003 International Telecommunication Union (WSIS-

03/GENEVA/DOC/5-E) adopted the WSIS Plan of Action (Appendix C) which 

established that the concrete action lines (denominated with C letters as 

below) to advance the achievement of the information society at the national, 

regional and international levels are: 

 

C1. The role of governments and all stakeholders in the promotion of 

ICTs for development. 

 C2. Information and communication infrastructure: an essential 

foundation for the Information Society. 

 C3. Access to information and knowledge. 

 C4. Capacity building. 
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 C5. Building confidence and security in the use of ICTs. 

 C6. Enabling environment. 

 C7. ICT applications: benefits in all aspects of life (e-government, e-

business, e-learning, e-health, e-employment, e-environment, e-

agriculture and e-science). 

 C8. Cultural diversity and identity, linguistic diversity and local content. 

 C9.  Media. 

 C10. Ethical dimensions of the Information Society. 

 C11. International and regional cooperation. 

 

With reference to the C1 Action Line, Gross (2005, p. 48) observed that 

‘WSIS is an integral factor linking global diplomacy and the development of 

the Information Society. The global community has come together for the first 

time to affirm that information and communication technologies are a key 

element of political progress, economic growth, and social development’. 

 

The WSIS Plan of Action recognizes the urgent need to harness the potential 

of knowledge and technology for promoting the goals of the United Nations 

Millennium Declaration, that is: to find effective and innovative ways to put 

this potential at the service of development for all, to promote the urgently 

needed access to ICTs for all countries to promote development, to obtain 

the full benefits of the information and communication technologies 

revolution, and to address the whole range of relevant issues related to the 

information society. 

  

The WSIS Plan of Action converted the principles of the WSIS’s Declaration 

into tangible action lines to build an inclusive Information Society. 

 

With reference to the two ITU documents analysed above, Khan (2005, p.18) 

opined that ‘the adoption of the Declaration of Principles and Plan of Action 

at the first Summit meeting in Geneva and its commitment to taking concrete 

action to narrow the digital divide and use information and communication to 

attain international development goals are major achievements’. Khan (2005, 
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p. 19) asserted that ‘UNESCO’s concept of knowledge societies is founded 

on four principles: freedom of expression; universal access to information 

and knowledge; respect for human dignity and cultural and linguistic diversity; 

and quality education for all’. 

 

Instead Idris (2005, p. 28) noted that ‘the Declaration of Principles and Action 

Plan reflect another important message. That is, a fundamental goal of the 

intellectual property system is to maintain a balance between intellectual 

property rights, on the one hand, and the legitimate interest and expectations 

to the public and users of information, on the other’. 

 

The United Nations Economic and Social Commission for Asia and the 

Pacific – ESCAP (E/ESCAP/SOS/14, 2004, p. 2) declared that the 

‘Fundamental Principles of Official Statistics’ should be the foundation for 

statistical work in measuring ICT and the information society. At this point it is 

necessary to mention that the Fundamental Principles of Official Statistics 

were adopted by the Statistical Commission of the United Nations Economic 

and Social Council in 1994; one of these 10 principles is that ‘official statistics 

provide an indispensable element in the information system of a democratic 

society, serving the Government, the economy and the public with data about 

the economic, demographic, social and environmental situation’. This paper 

(E/ESCAP/SOS/14, 2004, p. 5) observed that the measurement of ICT and 

the information society requires an internationally accepted and agreed 

framework of indicators, based on shared concepts and definitions. It 

(E/ESCAP/SOS/14, 2004, p. 6) added that ‘surveys used to collect data on 

ICT and the information society can be specifically designed for this purpose, 

or data collection may exploit existing surveys by adding ICT related 

questions or modules’. 

 

The United Nations Conference on Trade and Development – UNCTAD 

(TD(XI)BP/4, 2004, p. 3) alleged that science and technology ‘can be 

powerful tools in combating poverty, through their contribution to sustained 

economic growth, enhanced market efficiency, and creation of employment 
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opportunities’. UNCTAD (TD(XI)BP/4, 2004) considered that science and 

technology also play a very important role in agriculture increasing food 

production and in meeting health-related Millennium Declaration Goals 

(MDGs). It also mentioned that Information and communications technologies 

(ICTs), ‘through distance learning, online knowledge networks and digital 

libraries, have an enormous potential for extending education and training to 

disperse rural populations, women, and people with disabilities’. UNCTAD 

(TD(XI)BP/4, 2004, p. 7) recognized that biotechnology with its applications 

for agriculture ‘has been recognized as a potent tool in improving food 

productivity and combating poverty. It considered that biotechnology is 

transforming agricultural, pharmaceutical, medical and other sectors of 

economies in very profound ways’. UNCTAD (TD(XI)BP/4, 2004) presented 

some recommendations to national governments in order to achieve the 

MDGs, such as for example: encouraging universities and research 

institutions to contribute to national development; establishing centres of 

excellence, technology incubators and parks to apply knowledge and to 

facilitate commercialization and diffusion of technology; and increasing R&D 

expenditure to at least 1 per cent of GDP. 

 

In accordance with UNCTAD (2004), Tharoor (2005, p. 13) considered that 

‘the dividing line between North and South is not just the poverty line but the 

fibre optics and high-speed digital lines. If “digital divide” is a cliché of our 

time, it represents a reality that cannot be denied’. Tharoor (2005) opined 

that ‘to take full advantage of the international economic access that 

information technologies provide, countries need to open up to the outside 

world, to liberalize their mass media, and to resist government control and 

censorship of information’. He concludes that ‘leaders of both developing and 

developed countries must take the information challenges faced at WSIS 

seriously, and recognize that infrastructure development is a priority’. 

 

The 2004 United Nations Conference on Trade and Development – UNCTAD 

(TD/L.388, 2004, p. 1) declared that ‘the digital divide, characterized by 

highly unequal access to and use of ICT, manifests itself both at the 
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international and domestic levels and therefore needs to be addressed by 

national policy makers as well as the international community’. The UNCTAD 

document (TD/L.388, 2004, p. 2) noticed that ‘strategies to improve access to 

ICT and the Internet include liberalizing local telecommunication markets to 

foster competition and creating a supportive legal and institutional 

environment to encourage investment in ICT’. It considered that one of the 

national policies should be to decrease the cost of Internet access for 

businesses and households, emphasizing broadband access. This UNCTAD 

document recognized that the availability of ICT data and indicators are the 

central input to measuring the impact of ICT on development and their 

contribution to achieving the Millennium Development Goals. 

 

The 2004 United Nations Conference on Trade and Development – UNCTAD 

(TD/410, 2004, p. 9) adopted the Sao Paulo Consensus which supported that 

‘ICTs can be harnessed to play a central role in economic development and 

in the achievement of the international development goals, including those 

contained in the Millennium Declaration, including in the areas of poverty 

reduction and gender equality. But large disparities exist between countries 

in their access to, and ability to use, ICTs. For the digital divide to be reduced 

and the benefits of ICT to be realized in developing countries, there is a need 

to create, with the effective support of the international community, an 

enabling environment conducive to the adoption and financing of ICT’. This 

document considered that developing countries need to implement ICT 

policies and strategies in order to take advantage of new technologies with 

the participation of all stakeholders, including the public sector, the business 

community and non-governmental organizations (NGOs). The Sao Paulo 

Consensus defined partnerships as ‘a set of activities with well-defined 

objectives, expected benefits, timeframes and sources of funding’. The 

Partnership on Measuring ICT for Development is an international, multi-

stakeholder initiative to improve the availability and quality of ICT data and 

indicators, particularly in developing countries; this Partnership was launched 

in June 2004 during the conference. 
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With reference of the participation of the stakeholders to implement ICT 

policies and strategies stated by UNCTAD (2004), Raboy (2005, p. 131) 

pointed out that ‘WSIS has crystallized a new paradigm in global governance 

in which new actors, particularly those rooted in civil society, are increasingly 

involved’. In the author’s viewpoint, global governance is based on the 

interaction and interdependence of a wide array of actors and policymaking 

arenas, and it can be referred to as a multi-stakeholder process. 

 

On the other hand, Handel (2005, p. 93) considered that the ICT industry’s 

role in the WSIS process can be characterized by ‘stimulating the exchange 

of views between political and industrial leaders and ICT users to create 

awareness of the needs of the future Information Society’. Handel (2005) 

alleged that ‘industry not only offers technical solutions for ICT infrastructure 

and services to overcome the digital divide, but also has profound knowledge 

on how one can effectively and quickly cooperate globally in the daily work by 

means of modern ICT’. 

 

The 2004 APEC Ministerial Meeting held in Santiago, Chile, acknowledged 

that building skills and capacity in optimizing information technology is the 

most pressing need for APEC economies to reduce the digital divide and to 

facilitate trade. Ministers recognized the importance of the second phase of 

the World Summit on the Information Society (WSIS), to be held in Tunisia in 

November of 2005, for continuous development of the global information 

society, and instructed Senior Officials, through the TEL, and other relevant 

fora, to formulate APEC's input to the WSIS. 

 

The 2004 APEC Economic Leaders’ Declaration, called Santiago 

Declaration, welcomed APEC's efforts in the field of education, in particular 

work undertaken to promote the use of English and other languages as tools 

for small and medium enterprises, and the use of information technology 

tools to assist the learning process. 
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The 2005 United Nations Economic and Social Council (E/2005/71, 2005, p. 

3) argued that ‘ICT are now seen as powerful enablers of development 

goals’. It added that ‘policies designed to enhance the role of ICT in 

development have created new avenues for reducing poverty, especially 

through the beneficial effects they have on mainstream development 

objectives — health, education, capacity-building and improving living 

conditions’. 

 

The 2005 High Level Asia-Pacific Regional Conference for the World Summit 

on the Information Society approved the Tehran Declaration which 

acknowledged that ‘transforming the digital divide to digital opportunities 

requires, among others, access to ICTs, information and knowledge; and that 

connectivity is a central enabling agent in building the Information Society’.  

The Tehran Declaration stated that the Asia-Pacific Region adopt the 

“Regional Action Plan towards the Information Society in Asia and the 

Pacific” which ‘takes into account, the specific features and common 

concerns of the region, and contains recommendations for action 

complementing national efforts aimed at creating the Information Society and 

mainstreaming ICTs for achieving the Millennium Development and other 

internationally agreed Goals’. 

 

The International Telecommunication Union (WSIS-05/TUNIS/DOC/6-E, 

2005) adopted the Tunis Agenda for the Information Society (Appendix D) 

which recognized that the scale of the problem in bridging the digital divide 

will require from governments adequate and sustainable investments in ICT 

infrastructure and services, capacity building, and transfer of technology over 

many years to come. This document described that ‘in the past, financing of 

ICT infrastructure in most developing countries has been based on public 

investment. Lately, a significant influx of investment has taken place where 

private-sector participation has been encouraged, based on a sound 

regulatory framework, and where public policies aimed at bridging the digital 

divide have been implemented’. The WSIS Tunis Agenda considered that 

advances in communication technology, and high-speed data networks are 
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continuously increasing the possibilities for developing countries, and 

countries with economies in transition, to participate in the global market for 

ICT. The WSIS Tunis Agenda asserted that Internet governance ‘is the 

development and application by governments, the private sector and civil 

society, in their respective roles, of shared principles, norms, rules, decision-

making procedures, and programmes that shape the evolution and use of the 

Internet’. The WSIS Tunis Agenda believed that effective cooperation among 

governments, private sector, civil society and the United Nations and other 

international organizations, according to their different roles and 

responsibilities and leveraging on their expertise, is essential to close the 

digital divide to achieve internationally agreed development goals and 

objectives, including the Millennium Development Goals. It considered that 

the development of ICT indicators is important for measuring the digital 

divide. The Tunis Agenda proposed the following international organizations 

as possible moderators/facilitators for the WSIS Action Lines: 

 

 C1: ECOSOC/UN Regional Commissions/ITU 

 C2: ITU 

 C3:  ITU/UNESCO 

 C4.  UNDP/UNESCO/ITU/UNCTAD 

 C5: ITU 

 C6: ITU/UNDP/UN REGIONAL COMMISSIONS/UNCTAD 

 C7: 

 E-govermment: UNDP/ITU 

 E-Business: WTO/UNCTAD/ITU/UPU 

 E-learning: UNESCO/ITU/UNIDO 

 E-health: WTO/ITU 

 E-employment: ILO/ITU 

 E-enviroment: WHO/WMO/UNEP/UN-Habitat/ITU/ICAO 

 E-agriculture: FAO/ITU 

 E-science: UNESCO/ITU/UNCTAD 

 C8: UNESCO 

 C9: UNESCO 
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 C10: UN Regional Commissions/UNDP/ITU/UNESCO/ECOSOC   

 

With relation to the international organizations role as moderators/facilitators 

of the Action Lines, Panitchpakdi (2005, p. 32) recognized that ‘each 

organization and government, as well as other stakeholders, public and 

private, non-profit or otherwise, has a role regarding certain elements of the 

WSIS Plan of Action, perhaps more so than others. For WTO, the way I see 

it, the WSIS lines of actions where it has the greatest impact are: the 

promotion of ICT for development; the information and communication 

infrastructure; the enabling environment; e-government and e-business 

application; and international cooperation’. 

 

Instead, Padovani (2005, p. 147) argued that ‘WSIS has shown in terms of 

the strengths and weaknesses of the multi-stakeholder approach, as a 

contribution to the development of participatory practices in ICT and 

communication policies in the future’. Padovani (2005) added that the multi-

stakeholder approach is a mode of governance which ‘involves actors of 

different nature (governmental and non-governmental) expressing different 

interests, in a political process characterized by interaction among actors and 

interconnections among levels of authority’. 

 

The International Telecommunication Union (WSIS-05/TUNIS/DOC/7-E, 

2005) accorded the Tunis Commitment, which recognized that ‘access to 

information and sharing and creation of knowledge contributes significantly to 

strengthening economic, social and cultural development, thus helping all 

countries to reach the internationally agreed development goals and 

objectives, including the Millennium Development Goals’. It also recognized 

that ‘an appropriate enabling environment at national and international levels 

could prevent increasing social and economic divisions, and the widening of 

the gap between rich and poor countries, regions, and individuals—including 

between men and women’. This document stated that governments should 

be committed ‘to evaluate and follow up progress in bridging the digital 

divide, taking into account different levels of development, so as to reach 
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internationally agreed development goals and objectives, including the 

Millennium Development Goals, and to assess the effectiveness of 

investment and international cooperation efforts in building the Information 

Society’. 

 

In a clear allusion to the effectiveness of the WSIS documents discussed 

above, Nordenstreng (2005, p. 119) asserted that it is ‘still is too early to say 

whether the high profile and prestige of WSIS remains in history as a 

platform to turn vision into reality or merely as a show-place- a late repeat of 

the dot-com bubble at the level of international diplomacy’. 

 

The 2005 APEC Ministerial Meeting on Telecommunications and Information 

Industry – TELMIN 6 held in Lima, Peru, adopted the Key Principles for 

Broadband Development in the APEC Region. Ministers recommend a new 

objective of universal broadband access. To attain this objective, economies 

were encouraged to develop and implement domestic broadband policies 

that: 

   Maximize Access and Usage: Facilitate access to broadband services 

based on competitive and market-based principles within all 

communities in APEC economies, irrespective of location; emphasize 

and enhance human capacity building to ensure business, community, 

and individual users’ ability to take advantage of the full benefits of 

broadband services as well as to protect the integrity of networks; 

promote the important social and economic benefits of broadband by 

encouraging the use of broadband in the delivery of government 

services and assist communities in capturing opportunities for 

broadband deployment;  encourage the development of broadband 

service technologies, local content, and applications to support the 

rapid expansion and usage of broadband for the strengthening of 

economies, societies, and cultures; recognize the critical role of the 

private sector and academia in the research and development of new 

broadband technologies, and in the deployment, expansion, and use 

of broadband infrastructure; and, consider the strategic use of targeted 
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government incentives for infrastructure expansion to rural, remote, 

and underserved areas where broadband deployment is not yet 

commercially viable. 

   Facilitate Continued Competition and Liberalization: Support effective 

competition and continued liberalization in infrastructure, network 

services and applications in the face of convergence across different 

technological platforms that supply broadband services; promote 

competition between different network infrastructures that deliver 

broadband services, and encourage industry to work towards the 

compatibility and interoperability of these infrastructures; support 

market liberalization and pro-competition policies that encourage 

broadband infrastructure investment and expansion to realize last mile 

connectivity. 

   Foster Enabling Regulatory Frameworks: ensure regulatory 

frameworks are transparent and non-discriminatory to reduce 

uncertainty and encourage investment; ensure that regulatory 

frameworks allow the interests of all parties to be considered; develop 

and maintain regulatory frameworks that promote access to existing 

infrastructure as well as provide appropriate incentives for new 

infrastructure investment;  promote efficient and effective spectrum 

use to encourage the provision of broadband services. 

   Build Confidence in the Use of Broadband Networks and Services: 

Instill user confidence in information systems and telecommunications 

networks by ensuring that reliability, security, and privacy are properly 

addressed; ensure effective protection of digital intellectual property 

rights (IPR) through domestic laws generally in accordance with the 

international treaties and agreements relevant to the individual 

economy, and promote awareness of respecting IPR while 

encouraging the use of information and the sharing of knowledge; 

combat cybercrime by endeavouring to establish domestic legal 

frameworks that take account of the Convention on Cyber Crime 
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(2001); develop domestic computer incident response capabilities that 

can cooperate with those of other APEC economies in protecting 

networks from technological threats. 

 

The 2005 APEC Ministerial Meeting held in Busan, Korea, recognised the 

importance of expanding and improving the digital capabilities and skills of all 

APEC member economies in today's global economy that is increasingly 

interconnected by technology. Ministers were confident that this would 

greatly enhance the ability of economies to participate in and contribute to 

the global economy, thus facilitating trade and investment. Ministers noted 

the liberalisation process of the telecommunications sector in the APEC 

region and commended the ongoing work of Telecommunications and 

Information Working Group (TEL) in advancing this objective. Ministers 

reaffirmed that the Asia-Pacific Information Infrastructure (APII) was an 

essential basis for ensuring competitiveness of the region and instructed 

Officials with TEL to intensify their efforts to achieve an Asia-Pacific 

Information Society (APIS). Ministers commended the achievement of more 

than doubling Internet access in the APEC region since 2000, noted the TEL 

report Achieving the Brunei Goals Moving Forward and welcomed the Key 

Principles for Broadband Development in the APEC Region that were 

adopted at the 6th APEC Telecommunications and Information Industry 

Ministerial Meeting (TELMIN 6), which set a new objective of universal 

broadband access. Ministers recognised the tremendous economic and 

social benefits that access to and increased use of the internet and 

broadband could provide, such as increased productivity and commerce, 

access to education, health and medical services, as well as information 

dissemination in cases of pandemics and disasters. Therefore, Ministers 

encouraged APEC economies to follow these principles and to develop and 

implement domestic policies and regulatory frameworks that maximised 

broadband deployment, access and usage, including people with disabilities 

and special needs; facilitation of continued telecom market competition and 

liberalisation; and confidence building in the use of broadband networks and 

services. 
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The 2006 APEC Ministerial Meeting held in Ha Noi, Viet Nam, encouraged 

member economies to more deeply engage in building Information and 

Communications Technologies (ICT) infrastructure and capacity to support 

strong efforts made in reaching the Brunei Goals on Internet access in the 

region. Ministers welcomed the collaboration with the private sector on 

developing a framework for ICT-enabled growth in the region, focusing 

initially on the four key sectors of infrastructure, health, finance and 

commerce. Ministers acknowledged that converting digital divides into 

opportunities is helpful for member economies in developing the digital 

economy. Ministers highlighted the work of APEC TEL on developing a 

clearer vision of the Asia Pacific Information Society (APIS) and encouraged 

APEC TEL to advance the development of the APIS further. 

 

The 2006 APEC Economic Leaders’ Declaration, called Ha Noi Declaration, 

adopted the "APEC Technology Choice Principles" as a new pathfinder 

initiative to spur the cycle of innovation and opportunity and to 

promoteeconomic development across the region. Leaders affirmed the 

significance of Information and Communication Technology (ICT) for APEC's 

development. Leaders reaffirmed the importance of realizing the Asia-Pacific 

Information Society. 

 

The United Nations Economic and Social Commission for Asia and the 

Pacific – ESCAP (2006, p. 2) argued that the objective of the Regional Action 

Plan towards the Information Society in Asia and the Pacific is to build an 

inclusive Information Society by attempting: 

 

    to put the potential of knowledge and ICTs at the service of  

development, including educational development to meet the United 

Nations Millennium Development Goals (MDGs) like the Education for 

all; 

   to promote the use of information and knowledge for the achievement 

of internationally agreed development goals, including those contained 

in the Millennium Declaration; 
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   to address new and emerging challenges of the Information Society, at 

the national and regional levels; 

   to promote close cooperation and partnership of all stakeholders: the 

governments, the private sector, the civil society and international and 

regional organizations in integrating ICTs in the development process. 

 

ESCAP (2006, p. 9) asserted that ‘as Japan and the Republic of Korea have 

already become global leaders in several areas of ICT development and 

applications, it is the forecast that China, India, Indonesia and Thailand, will 

join the world’s top economies by 2020. The Asia-Pacific boom is contributed 

to greatly by the growth of the manufacturing and service industries in which 

ICTs play a vital role’. The Regional Action Plan covers specific 

programmes/projects, with specific objectives, expected outputs, activities, 

an indicative time frame for implementation, and indicators for evaluating 

progress. 

 

The 2007 APEC Ministerial Meeting held in Sydney, Australia, agreed to 

continue work on trade and the digital economy as a means to encourage 

competition, promote efficiency, and spur innovation. Ministers fostered 

further participation in the Pathfinder on Technology Choice Principles. 

 

The 2008 APEC Ministerial Meeting on Telecommunications and Information 

Industry – TELMIN 7 adopted the Bangkok Declaration, which noted that that 

a key foundation for the Asia Pacific Information Society (APIS) is the on-

going development of Asia Pacific Information Infrastructure (APII). This 

document asserted that ‘ensuring universally accessible ICT infrastructure 

and services to bridge the digital divide is crucial to our future social and 

economic prosperity’. The Bangkok Declaration encourages economies to 

continue their efforts to expand the reach of networks with the ambitious goal 

of achieving universal access to broadband by 2015 and declares that digital 

prosperity and ICT development require a regulatory environment that 

encourages competition, technology neutrality, investment and innovation in 
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markets driven by rapid changes in technology, business models and 

services. 

 

The United Nations General Assembly (A/RES/60/252, 2006) recognized that 

‘the implementation and follow-up of the WSIS should be an integral part of 

the integrated follow-up of the major United Nations conferences and 

summits in the economic, social and related fields and should contribute to 

the achievement of the internationally agreed development goals, including 

the Millennium Development Goals, and should not require the creation of 

any new operational bodies. The UN Assembly (A/RES/60/252, 2006) 

acknowledged ‘the urgent need to bridge the digital divide and to assist 

developing countries, including least developed countries, landlocked 

developing countries and Small Island developing States, and countries with 

economies in transition to benefit fully from the potential of information and 

communication technologies’. The UN General Assembly (A/RES/60/252, 

2006) recognized the progress achieved by the WSIS towards a multi-

stakeholder approach in building a people-centred, inclusive and 

development oriented information society, and acknowledged that 

Governments could play an important role in that process. The UN Assembly 

(A/RES/60/252, 2006) considered that the Digital Solidarity Fund, established 

during the WSIS in Tunis in 2005 as an innovative financial mechanism of a 

voluntary nature, open to interested stakeholders, with the objective of 

transforming the digital divide into digital opportunities for the developing 

world. The ONU Assembly (A/RES/60/252, 2006) emphasized the 

importance of Tunis Agenda decision related to multi-stakeholder 

implementation at the international level organized taking into account the 

themes and action lines in the Geneva Plan of Action and moderated or 

facilitated by United Nations agencies. The ONU Assembly (A/RES/60/252, 

2006) proclaimed the 17th of May the annual World Information Society Day. 

 

The United Nations Economic and Social Council – ECOSOC 

(E/CN.16/2006/2, 2006, p. 3) noted that ‘the Commission on Science and 

Technology for Development (CSTD) has addressed the role of science and 
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technology (S&T) in meeting the MDGs during the past few years. It has 

concluded that the progress made towards achieving the MDGs has been 

slow, and that many developing countries are not likely to meet these goals 

without concerted efforts to place S&T at the centre of their development 

agenda’. ECOSOC (E/CN.16/2006/2, 2006) asserted that the technology gap 

is the divergence between nations and communities in their abilities to 

access, to diffuse and to use scientific and technical knowledge. ECOSOC 

(E/CN.16/2006/2, 2006, p. 4) observed that ‘various quantitative measures 

indicate that there is a large gap between countries in terms of technological 

activity, human capital, industrial structure and performance. The technology 

gap is evident not only along the traditional North-South divide, but also 

between developing and transition economies’. ECOSOC (E/CN.16/2006/2, 

2006, pp. 13-14) declares that ‘within the technology gap, special attention 

should be devoted to the digital divide. The digital divide can be defined as a 

growing asymmetry in the capacity of firms, institutions and individuals in 

different countries to use ICTs effectively in accessing and applying 

knowledge, and thus, spurring competitiveness and innovation’. It added that 

‘the digital divide between countries has typically been analysed using 

hardware counts and various measures of connectivity, such as Internet 

hosts, personal computers, telephones and mobile phones. However, it is 

important to note that it may not be the amount of hardware that is most 

significant to the digital divide, but ultimately the use that is made of this 

hardware and overall changes in the economy’. ECOSOC (E/CN.16/2006/2, 

2006) promoted the establishment of national science and technology parks 

as a means of fostering technological innovation and development and 

encouraged the relevant bodies of the United Nations System engaged in 

biotechnology to work cooperatively to help developing countries in building 

national productive capacity in biotechnology. ECOSOC (E/CN.16/2006/2, 

2006) acknowledged that it is urgent to bridge the digital divide and to assist 

developing countries to benefit fully from the potential of information and 

communication technologies. 
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The 2008 United Nations Conference on Trade and Development - UNCTAD 

(2008, p. 3) declares that ‘ICT is above all a powerful technology for 

information processing, from both the quantitative point of view (astronomical 

size of data that can be stored and processed) and the qualitative point of 

view (adapted to a great variety of uses, rapid and wireless connections, 

distanceless, and constantly upgraded to respond to changing needs)’. 

UNCTAD (2008) added that wireless and distanceless communications allow 

more flexibility and networking in the organization of work. It means that ICT 

have possible instantaneous communications without effect of distance. 

 

If the UNCTAD (2008) recognized the critical role of the ICT in the field of 

knowledge, technology and innovation and their impact on the global 

economy, the United Nations Economic and Social Council, Commission on 

Science and Technology for Development (2008) accepted that 

unfortunately, the concept of the socio-economic inclusive information society 

is not yet a reality because many people do not have access to information 

and communication. The United Nations Economic and Social Council, 

Commission on Science and Technology for Development (2008, p. 3) 

emphasized that ‘among ICTs, mobile phones are the most widely spread in 

the developing world. The number of mobile phone subscribers in developing 

countries has almost tripled in the last five years, and now account for 58 per 

cent of mobile phone subscribers worldwide. The United Nations Economic 

and Social Council, Commission on Science and Technology for 

Development (2008, p. 4) added that ‘however, the gap in broadband access 

has been widening since 2002. It is estimated by UNCTAD that in 2008 the 

broadband penetration rates are 28 per cent in developed countries, 3 per 

cent in developing countries, and more than 4 per cent for countries with 

economies in transition’. United Nations Economic and Social Council, 

Commission on Science and Technology for Development (2008, p. 12) 

considered that the debate over the future of the digital divide is now moving 

away from inequalities in basic “quantity” and “access” to include differences 

in “quality” and “capacity” and that the emerging digital divide is between 
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those who do have access to the advanced information and communications 

technologies and applications, and those who do not have such access. 

 

The 2008 United Nations Conference on Trade and Development - UNCTAD 

(UNCTAD/NONE/2008/1, 2008, p. 3) noted that ‘the year 2008 is an 

important marker in the history of progress toward a global Information 

Society. It is the year where over half the world’s population obtained at least 

some level of connectivity – via mobile telephony’ with over 3.3 billion mobile 

subscribers by the end of 2007. 

 

The United Nations Economic and Social Council - ECOSOC (2008) 

considered that the digital divide is changing in some respects and that while 

in general the divide may be shrinking; a new form of digital divide is 

emerging in terms of difference in quality and speed of access to information 

and communications technologies. The ECOSOC (2008) observed that the 

disparity continues between developed and developing countries in respect 

of the cost and quality of access and that in developed, high-income 

economies, the average cost of a broadband connection is significantly less 

than in developing countries, both in nominal terms and as a percentage of 

the average monthly income. 

 

The 2008 APEC Economic Leaders’ Declaration (2008, p. 2) called Lima 

Declaration, welcomed the Digital Prosperity Checklist developed by the 

APEC Electronic Commerce Steering Group (ECSG) ‘as an important tool in 

APEC´s efforts to promote sustained economic growth through the use and 

development of information and communication technologies’. The Digital 

Prosperity Checklist outlines specific requirements as well as steps that 

countries can take to promote ICT as an incentive for growth based on six 

pillars or “I’s”. The six “Is” considered by the ECSG were: 

 

1. Infrastructure:  The need for an appropriate supply chain, 

communications, and applications infrastructure; 

2. Investment:  The ability to promote and support a range of 
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investment opportunities from Foreign Direct Investment to capital 

flows; 

3. Innovation:  The ability to foster and support innovation, including 

the ability to protect innovation and investment in research and 

development; 

4. Intellectual Capital:  The ability to foster the appropriate skills and 

training from technological to linguistic to entrepreneurship; 

5. Information Flows:  The ability to use, transfer, and process 

information – the currency of the digital economy – while promoting 

privacy and a trusted Internet environment; and 

6. Integration: The ability to connect domestic industries with the 

global economy. 

 

The Declaration (APEC Economic Leaders’ Declaration, 2008, p. 5) 

welcomed also ‘the research-based steps taken by APEC in the areas of 

mathematics and science; language learning; career and technical 

education/technical vocational education and training; and information and 

communication technologies (ICT) and systemic reform’. 

 

The United Nations General Assembly (A/RES/63/202, 2008) acknowledged 

that ‘a gender divide exists as part of the digital divide, and encourages all 

stakeholders to ensure the full participation of women in the information 

society and women’s access to the new technologies, especially information 

and communication technologies for development’. The ONU Assembly 

(A/RES/63/202/, 2008) encouraged the United Nations development system 

to continue its effort to promote the use of information and communication 

technologies as a critical enabler of development and a catalyst for the 

achievement of the internationally agreed development goals, including the 

Millennium Development Goals. 

 

The United Nations Economic and Social Council - ECOSOC (2009, p. 3) 

stated that in many respects, the digital divide continued to narrow in 2008. 

The Council established that ‘one of the benefits to emerge from mobile 
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telephony has been the versatility of short message services (SMSs), which 

are used for increasingly innovative purposes, including financial 

transactions, market price updates, news transmission, emergency alerts and 

other important functions. The Internet gap between developed and 

developing countries is also closing, albeit at a slower pace’. It added that in 

spite of the remarkable progress achieved by developing countries in 

deploying ICTs and bridging the digital divide, they remain at a disadvantage 

in terms of broadband coverage. The ECOSOC (2009, p. 4) declared that 

‘the “digital divide” is therefore giving way to the broadband divide’. 

 

The United Nations Economic and Social Council, Commission on Science 

and Technology for Development (2009, p. 6) argued that ‘the general WSIS-

target to link up half of the world’s population with ICTs by 2015 has already 

been met through the spread of mobile telephony. Mobile phones have 

facilitated greater and wider access to information, which has created new 

business opportunities and better links to services’. The Commission added 

that ‘a clear and cohesive strategy is needed to bring together the different 

strands of the WSIS outcomes relating to poverty reduction, where poverty is 

understood to relate not only to inadequate incomes, but also to a lack of 

empowerment, opportunity, and security’. The Commission noted that mobile 

telephones and broadband could currently be seen as the two major areas of 

ICT for development. 

 

The United Nations Economic and Social Council (2009, R2009/7) observed 

that ‘while the digital divide may be shrinking in some areas, many 

challenges remain with large disparities still existing in terms of access to 

information and communications technologies and knowledge, penetration 

and affordability, both between developed and developing countries and 

within countries and regions and, moreover, new forms of the digital divide 

are emerging regarding broadband and local digital content’. The Council 

noted with dissatisfaction that ‘for the majority of the poor, the developmental 

promise of science and technology, including information and 

communications technologies, remains unfulfilled, and emphasizes the need 
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to effectively harness technology, including information and communications 

technologies, to bridge the digital divide’. 

 

The 2009 APEC Ministerial Meeting held in Singapore welcomed the work to 

examine how elements of the Digital Prosperity Checklist can contribute to 

increasing trade flows and achieving broad-based economic growth. 

Ministers encouraged efforts towards sustaining ICT-enabled economic 

growth, using ICT to address socio-economic issues, and realising the goal 

of achieving universal access to broadband in all APEC economies by 2015 

as set out at the 7th APEC Ministerial Meeting on the Telecommunication 

and Information Industry (TELMIN 7). 

 

The 2009 APEC Economic Leaders’ Declaration, called Singapore 

Declaration, proclaimed that ‘structural reform will be critical to strengthening 

long-term potential output growth and narrowing the development gap 

between economies, by improving economic flexibility, fostering private 

demand, and developing financial markets’. The Singapore Declaration 

agreed to reenergize APEC's work on structural reform, building on the 

Leaders' Agenda to Implement Structural Reform towards 2010 (LAISR 

2010). Leaders encouraged on-going efforts towards using ICT to address 

socio-economic issues and realizing APEC's goal of achieving universal 

access to broadband in all member economies by 2015. 

 

The 2010 APEC Ministerial Meeting on Telecommunications and Information 

Industry – TELMIN 8 adopted the Okinawa Declaration which acknowledged 

the importance of the continued development of Asia-Pacific Information 

Society (APIS) to achieving innovative growth and reaffirm the necessity for 

governments and the private sector to form partnerships to expand and 

strengthen the Asia-Pacific Information Infrastructure (APII), which facilitates 

increasing information and communication flow. The ministers reaffirmed 

their commitment toward achieving the goal of universal access to broadband 

in the APEC region by 2015, contained in the previous Minister’s Bangkok 

Declaration in 2008, and welcomed by the Leaders’ Declaration in Singapore 
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in 2009. Ministers also recognized that the free pool of IPv4 addresses is 

expected to run out in 2012, and the transition to IPv6 will facilitate the 

achievement of universal broadband access in the APEC region. 

 

The 2010 APEC Ministerial Meeting held in Yokohama, Japan, welcomed the 

continued work under the digital prosperity agenda, including discussion on 

innovation in information and communication technologies (ICTs) as a 

primary driver of economic growth in the region.  Accordingly, they instructed 

officials to take forward this work in 2011 and more thoroughly examine 

ways, including policy and regulatory environments, that will best enable 

economies to support innovation, allowing them to access the type of ICTs 

that increase economic efficiencies and productivity, utilize smart ICT 

applications, and improve the livelihoods of the people of the APEC 

economies.  Ministers also welcomed APEC's goal of achieving access to 

next generation, high speed broadband by 2020, so as to advance the 

growth of knowledge-based economies in the APEC region. 

 

The APEC Economic Leaders’ Declaration (2010), called Yokohama 

Declaration, stated that there was assessed progress toward achieving the 

Bogor Goals by the five APEC industrialized economies (Australia, Canada, 

Japan, New Zealand, and the United States), as well as eight volunteer 

developing economies (Chile; Hong Kong, China; Korea; Malaysia; Mexico; 

Peru; Singapore and Chinese Taipei). Leaders recognized that while more 

work remains to be done, these thirteen economies have made significant 

progress toward achieving the Bogor Goals. The Leaders affirmed that 

economies in the APEC region, and across the world, are now more tightly 

interconnected than ever before and businesses have become larger and 

multinational in scope, tapping into supply chains that transcend traditional 

economic and geographic boundaries. They asserted that the rise of the 

"digital economy" has also had a dramatic impact on international trade, as 

companies of all sizes have improved access to global markets as a result of 

the significant innovations in information and communication technologies 

that have occurred over the past 15 years. 
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The 2011 APEC Ministerial Meeting held in Honolulu, Hawaii, United States 

stated that in 2010 in Yokohama, APEC Leaders set out a vision for APEC to 

strengthen regional economic integration and achieve balanced, inclusive, 

sustainable, innovative, and secure growth. In 2011, Ministers said that their 

focus is on achieving concrete and meaningful results to translate this vision 

into reality. In addition Ministers recognized that regional economic 

integration, regulatory cooperation, and cross-border trade could be 

enhanced through improved trust and predictability in electronic commerce. 

 

The 2011 APEC Economic Leaders’ Declaration, called Honolulu 

Declaration, stated that the APEC region is now the vanguard for global 

growth, a status that they have achieved through a steady commitment to the 

APEC mission of regional economic integration and to the Bogor Goals of 

free and open trade and investment. Leaders affirmed that they will advance 

a set of policies to promote effective, non-discriminatory, and market-driven 

innovation policy to set a model for innovation in the region as the best path 

toward fostering innovations that will increase productivity and ensure 

economic growth, such as implementing information and communication 

technology policies, including those related to data privacy and security, in 

such a way as to minimize the trade-distorting impact of and promote greater 

global alignment in those policies; and an effectively and efficiently managing 

spectrum so as to enable innovative use of this resource, avoiding undue 

limitations on applications and technologies that utilize spectrum, other than 

as necessary to mitigate harmful interference. 

 

2.4.1 Conclusions 

The review demonstrated that ICTs are seen to be tremendous tools in 

combating poverty and now as powerful enablers of growth, competitiveness 

and development goals, including those indicated in the United Nations 

Millennium Declaration. Bridging the digital divide, characterized by highly 

unequal access to and use of ICT, will require adequate ICT policies and 

strategies from governments in order to take advantage of new technologies 

with the participation of all stakeholders, including the public sector, the 
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business community and non-governmental organizations. Transforming the 

digital divide into digital opportunities requires access to ICTs, information 

and knowledge. The Declaration of Principles (2003, WSIS-

03/GENEVA/DOC/4-E) and Plan of Action (2003, WSIS-03/GENEVA/DOC/5-

E) at the WSIS meeting in Geneva provided concrete actions to narrow the 

digital divide. It is evident that a new form of digital divide is emerging in 

terms of difference in quality and speed of access to information and 

communications technologies The 2010 WSIS Forum affirmed that with the 

impressive take up of fixed and mobile broadband over the last 5 years, the 

digital divide has taken on a new dimension. 

 

In accordance with the UNCTAD (2004) criterion that science and technology 

can be powerful tools in combating poverty, universities and research 

institutions could contribute to national development, establishing centres of 

excellence, technology incubators and parks to apply knowledge and to 

facilitate commercialization and diffusion of emerging technologies as 

biotechnology which has been recognized by the ECOSOC as a potential 

tool in improving food productivity and combating poverty. 

 

The roadmap towards an information society in APEC contains potential 

strategies for action. However, what is not yet established is the level of the 

effective realization of the Asia-Pacific vision of the Information Society in the 

APEC Economies, and the appropriated policies that each APEC Member 

Economies need to implement in line with the ITU conceived world plan of 

action to close the digital divide. The progress at regional and national levels 

in the implementation of the outcomes of WSIS will require hard decisions 

and courageous reforms in all APEC member countries and all areas of 

policy. The measure of this progress will permit to establish the scale of the 

digital divide or the current broadband divide and to address appropriate 

actions to bridge them. 
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2.5 Gaps in the Literature 

Based on this review there is evidence of scant academic literature and an 

abundance of green/white papers from United Nations entities and 

regional/world committees delivering policies supported largely on the good 

will of the participating partners. Nevertheless, there appears to be a firm 

commitment to the Asia-Pacific vision of the Information Society and its 

establishment, as well as Action Plans towards an Information Society in the 

Asia-Pacific region and in APEC economies. 

 

However, it is evident that although the governments of the world appear 

strongly committed to establish an Information Society and the very 

important development and application of ICTs, there is a digital divide not 

only in the Asia-Pacific region but also in the APEC member economies. On 

the other hand, we are now only three years away from the target date of 

2015 by which the Millennium Development Goals should be achieved 

through harnessing, as declared at the WSIS, the potential of ICTs to 

promote the development goals of the Millennium Declaration, namely the 

eradication of extreme poverty and hunger. In this sense it is important to 

determine if the APEC member economies can realize the Asia-Pacific 

Vision of the Information Society before 2015. It could be relevant if the 

APEC leader meetings recommend actions to the Members, at regional and 

national level, in order to foster their progress towards the WSIS lines. 

 

A comprehensive review of the literature has not found significant studies, 

that look at individual APEC’s Economies with a view to measure the 

APEC’s community overall progress towards its vision of establishing the 

Information Society. The APEC region comprises developed, newly 

industrializing and developing economies with economic disparities among 

them. The key foundation for the Asia Pacific Information Society (APIS) is 

the on-going development of Asia Pacific Information Infrastructure (APII). 

The priorities should be focused on next generation networks and 

technologies, mutual recognition arrangements, regulatory reform, capacity 

building, protecting electronic information systems of essential infrastructure 
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and services, and enhancing cyber security. There is still much work to do 

for the APEC region to become the Asia Pacific Information Society (APIS) 

and for this reason it is very important to address the research questions. 

 

The APEC Member Economies are each at different stages of development 

and there are digital divide disparities between these countries, which are 

necessarily identified in order to recommend policies to improve their 

progress towards an Information Society following the WSIS Action Lines. 

There is no one-size-fits-all policy for every economy.  Each economy has to 

adopt its own relevant policy to capture digital opportunities. Six out of the 

twenty-one APEC member economies more than tripled their Internet access 

during this time frame and nine economies exceeded 50% Internet 

penetration. APEC member economies are in various stages of liberalizing 

their telecommunications markets, but there is diversity in the form and 

manner of these liberalization activities. The liberalization attracts new 

investment, upgrades economies infrastructures and contributes to improving 

universal services. 
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Chapter 3 

 

3 METHODOLOGY  

This chapter is concerned with the adopted research strategy as a whole. 

The problems about the nature of the knowledge and the competing 

paradigms are discussed in the current analysis. A revision of the 

relationship between research approaches as a test of theory is included in 

this section. The research strategy as a general plan for carrying out the 

research is developed. It is described and given reasons for the choices in 

the selection and operationalization of variables, research method, and data 

analysis.design. Special attention is dedicated to describe the methodology 

for constructing the IDI, one of the principal aims of the research. 

The research methodology to be applied was chosen based on the research 

conceptual framework described in item 3.1. The methodology selected to 

build a new ICT index to measure the information society is discussed in item 

3.5. 

3.1 Introduction to this research 

The research was carried out to design a new ICT Index (IGI) in order to 

obtain a more realistic measurement of the realization of the Asia-Pacific 

vision of the information society in the APEC member economies. After 

designing the new ICT index model, the digital divide between the 21 APEC 

countries was measured with IGI and it was compared with the IDI-ITU index 

outcomes, using the Lorenz curves and the Gini coefficient calculations. The 

strong relationship between the level of implementation of the information 

society and the GDP of the APEC economies was verified using IGI. A 

comparison of the level of implementation of the information society in the 

APEC member economies with their progress towards the MDGs goals also 

was done. A WSIS Action Lines  matrix  to follow the progress towards 

building the information society in the APEC member economies is proposed 

to encourage future research about this topic. 
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Figure 3.1 describes the conceptual framework of the proposed research 

derived from the literature review examined in Chapter 2. 

Relevant resolutions such as the Tokyo Declaration adopted by the Asia-

Pacific Regional Conference for WSIS, the Tehran Declaration approved by 

the High Level Asia-Pacific Conference, Subregional Conferences, and 

United Nations Economic and Social Commission for Asia and the Pacific 

(ESCAP) / UNESCO publications are inputs for the roadmap towards the 

information society in the Asia–Pacific region. 

The APEC vision of the information society have been clarify defined based 

mainly in: the roadmap towards the information society in the Asia-Pacific 

region, the UN Millennium Declaration, the WSIS Declaration of Principles, 

the WSIS Plan of Action, the WSIS Tunis Agenda, ITU and researchers’ 

publications, the APEC Economic Leaders Declarations, and the APEC 

Ministerial Meetings on Telecommunication and Information Industry 

(TELMIN). 

The WSIS Plan of Action agreed to develop a realistic international 

performance evaluation and benchmarking (both qualitative and quantitative), 

through comparable statistical indicators to follow up the implementation of 

the objectives, goals and targets in the Plan of Action, taking into account 

different national circumstances. 

According to these statements, different ICT composite indices have been 

developed and published by the ITU, such as the Digital Access Index (DAI), 

the Digital Opportunity Index (DOI) and the ICT Opportunity Index (ICT-OI). 

These previous ITU indices have been merged into a single index called the 

ICT Development Index (IDI). 

Composite Indicators which compare country performance are increasingly 

recognized as a useful tool in policy analysis and public communication. 

Such composite indicators provide simple comparisons of countries that can 

be used to illustrate complex and sometimes elusive issues in wide-ranging 

fields, e.g., environment, economy, society or technological development. 
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It is clear that an index in line with emergent ICT developments using more 

current and realistic indicators is needed. To this end, the research proposes 

a new composite index called the ICT Griffith Index (IGI). This new index 

provides significant accuracy in the measurement of the realization of the 

Asia-Pacific vision on information society in the APEC countries. 

On the other hand, to help track progress on the commitment made in the 

year 2000 in the United Nations Millennium Declaration, international and 

national statistical experts selected relevant indicators to be used to assess 

progress over the period from 1990 to 2015, when targets are expected to be 

met. These Millennium Development Goals are translated into 8 Goals and 

21 Targets. There are 60 indicators which have been determined by United 

Nations for the GDPs monitoring progress. Furthemore, to find the 

relationship existing between the realization of the information society in the 

APEC countries and their progress towards the MDGs is a necessary issue 

for the research. 

 

A review of the progress on the implementation of the WSIS Action Lines in 

the APEC member economies is necessary in order to establish appropriate 

policies that governments of each of the APEC member economies would 

have to adopt to bridge the digital divide. 

 

The outcome of the conceptual framework describe above is to establish the 

level of realization of the Asia Pacific vision of the information society in the 

APEC member economies. 
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Source: Author’s design. 

Figure 3.1: Research Conceptual Framework 
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3.2 Social science 

The two mayor fields of science are: natural science, which study natural 

phenomena and social science, which study the human behaviour and 

society. In this way social science research demands investigating the human 

activity and interaction. My research is focused on investigating the 

implementation of a new type of society in the APEC member economies. 

Consequently the topic of this study belongs to the social science field. For 

this reason different conceptions of social science will be analyzed as follows. 

 

Vogt (2005, p. 300) defined social sciences as ‘any of several areas of study 

that focus on human interaction, institutions, and culture. Social sciences 

include sociology, economics, psychology, anthropology, political science, 

history, and some aspects of geography’. 

 

Neuman (2006, p. 79) argued that the question: 'Where is science in social 

science?’, is very important to anyone wishing to learn social research 

method’. Neuman (2006) added that classical social theorist such as Comte, 

Durkheim, Marx, Stuart Mill and Weber considered this question. For this 

question there is not only a simple answer but multiple answers. It involves 

that social researchers select from alternatives approach to science or 

different schools of thought. 

 

Punch (1998, p. 9) considered that social science ‘refers to the scientific 

study of human behaviour. Social refers to people and their behaviour, and to 

the fact that so much of that behaviour occurs in a social context. Science 

refers to the way that people and their behaviour are studied. Punch (1998) 

proclaimed that the aim of social science is ‘to build explanatory theory about 

people and their behaviour’. 

 

Flybjerg (2001, p. 4,) sustained that ‘social science never has been and 

probably never will be, able to develop the type of explanatory and predictive 

theory that is the ideal and hallmark of nature science’. Flybjerg (2001, p. 9) 

said that there are two fundamental epistemological questions in the study of 

human activity: ‘Are theory and epistemology possible in social science’ ‘Can 
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social and political science be scientific in the same sense as in natural 

science?’. Flybjerg (2001, p. 26) supported that ‘many who study social 

affairs have attempted to imitate the natural science paradigm. That is the 

case of the founder of the positivism, August Comte, but it is just a true for 

figures such as Sigmund Freud and Karl Marx’. Flybjerg (2001, p. 30) argued 

that the study of human society is somewhat younger that the nature science; 

the social science have not benefit from the same resources as has the study 

of nature; their object of study –human activity- is more complex; their 

conceptual apparatus and research method need to be more redefined’. 

 

After to review the Vogt (2005), Neuman (2006), Punch (1998) and Flybjerg 

(2001) conceptions of social science, in order to select the appropriated 

approach of our research it is necessary to analyze distinct assumptions of 

the nature of social science: ontological, epistemological, human and 

methodological with their corresponding thread of debate. 

 

Burrell & Morgan (1979, p. 2) argued that ‘all social scientist approach their 

subject via explicit or implicit assumption about the nature of the social world 

and the way in which it may be investigated. First, there are assumptions of 

an ontological nature – assumption which concern the very essence of the 

phenomena under investigation. Social scientists, for example, are faced with 

a basic ontological question: whether the reality to be investigated is external 

to the individual or the product of individual consciousness; whether reality is 

a given out there in the world, or the product of one’s mind. Associated with 

this ontological issue, is a second set of assumption of an epistemological 

nature. These are assumptions about the grounds of knowledge – about how 

one might begin to understand the world and communicate this as knowledge 

to fellow human beings’. Burrell & Morgan (1979) added that ‘associated with 

the ontological and epistemological issues, but conceptually separate from 

them, is a third set of assumptions concerning human nature and, in 

particular the relationship between human beings and their environment’. 

‘Different ontologies, epistemologies and models of human nature are likely to 

incline social scientists towards different methodologies’. 
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Figure 3.2 illustrates the different Burrell & Morgan (1979) assumptions about 

the nature of social science. It shows the four sets of assumptions with the 

respective strands of debate: nominalism-realism, the ontological debate; 

antiposivism-posivism, the epistemological debate; voluntarism-determinism, 

the human nature debate; and the ideographic-nomothetic, the 

methodological debate. 

 

Source: Burrell G & Morgan G (1979, p. 3) 

Figure 3.2: The subjective – objective dimensions of social science 

 

Willman (2006, p. 15) opined that ontology ‘is about the theory of social 

entities and is concerned with what there exists to be investigated’. 

 

Henn, Weinstein & Foard (2006, p.17) argued that ontology ‘is a set of 

assumptions about what the world is’. 

 

Burrel & Morgan (1979) affirmed that in the ontological debate is necessary to 

determine if reality is external from the conscious or a product of individual 

consciousness. 
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Burrell & Morgan (1979, p. 4) sustained that realism postulates that ‘the social 

world external to individual cognition is a real world made of hard, tangible 

and relatively immutable structures’. 

 

Vogt (2005, p. 207) defined realism as ‘a philosophical doctrine holding that 

the external world really exists, quite apart from our conceptions of it, and that 

the external world can be directly known by sensory experience’. 

 

In the point of view of Bryman (2008), instead, the ontological debate 

fluctuates between two positions: objectivism and constructionism. Bryman 

(2008, p. 19) stated that ‘Objectivism is an ontological position that asserts 

that social phenomena and their meaning have an existence that is 

independent of social actors. It implies that social phenomena and the 

categories that we use in everyday discourse have an existence that is 

independent or separate from actors’. 

 

Vogt (2005, p. 217) defined objectivism as ‘the belief that objective science is 

possible’. Vogt (2005) opined that the term Objective ‘said of a type of 

research or a finding that resembles an object in that it exists independently 

of the belief and desires of researchers or subjects. Objective is often used to 

refer to matters of fact rather than opinion’.  

 

Therefore, the terms objectivism and constructionism defined by Bryman are 

equivalents to realism and nominalism respectively described by Burrell & 

Morgan. 

 

After having reviewed the different doctrines being discussed in the 

ontological debate, and in consideration that the information society, focus of 

our research, exists separate from the individual’s perception of it, the realism 

(objectivism) position has been adopted for the present research. 

 

On the other hand, Willman (2006, p. 15) considered that epistemology ‘is 

concerned with how we know things and what we can regard as acceptable 

knowledge in a discipline’. 



95 

 

Vogt (2005, p. 106) defined epistemology as ‘the branch of philosophy 

concerned with the nature and criteria of knowledge’. 

 

Burrel & Morgan (1979) considered that in the epistemological debate is 

necessary to determine how knowledge can be acquired and how can the 

truth be found. 

 

Burrell & Morgan (1979, p. 5) considered that in the epistemological debate, 

positivism seeks ‘to explain and predict what happens in the social world by 

searching for regularities and causal relationships between its constituent 

elements. Positivist epistemology is en essence based upon traditional 

approaches, which dominate the natural science.  

 

Henn, Weinstein & Foard (2006, p. 10) argued that epistemology ‘is a crucial 

philosophical concept for social scientists, which considers questions to do 

with the theory of knowledge’. Henn, Weinstein & Foard (2006, p. 11) opined 

that positivism ‘suggests that we should carry out research in the social 

science in ways which are similar to the methods within the natural science’. 

 

Walliman (2006, p. 15) in this analysis asserted that in the epistemological 

consideration the positivism means ‘the application of the natural sciences to 

the study of social reality. An objective approach that can test theories and 

establish scientific laws. It aims to establish causes and effects. 

 

Metcalf (2010, p. 5) asserted that underlying philosophy of research there 

three approaches: positivism, interpretative and critical. In the positivist, the 

‘real world exists quite apart from subjects and researchers, and it is the task 

of the researcher to objectively discover and explain the reality’. 

 

Having studied the different approaches presented in the epistemological 

debate and due to the fact that the information society can be studied 

scientifically and quantitatively, the positivism approach has been selected to 

carry out the current research. 
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3.3 The paradigm for this research 

In this section I am going to describe the four paradigms of social theory with 

the purpose to select the pattern which will address our social science 

research. 

 

Sanders & Pinhey (1983, p.17) defined a theory as a ‘set of interrelated 

propositions (or generalization) and definitions that serves to conceptually 

organize selected aspects of the empirical world in a systematic way’. 

 

Neuman (2006, p .8) affirmed that ‘the knowledge of sciences is organized in 

terms of theory. For now, social theory is can be defined as a system of 

interconnected ideas that condenses and organizes knowledge about the 

social world’. 

 

Burrell & Morgan (1979, pp. 23-34) proposed ‘four distinct sociological 

paradigms which can be utilized for the analysis of a wide range of social 

theory’: radical humanist, radical structuralist, interpretative and functionalist. 

Figure 3.3 shows the paradigms proposed by Burrell & Morgan (1979). 

 

Source: Burrell G & Morgan G (1979, p. 22) 

Figure 3.3: Four paradigms for the analysis of social theory 
 

 

Paradigm is the term that Kuhn (1970) uses to recognize ‘the scientific 

achievement that for a time provides model problems and solutions to a 

community of practitioners’ (p. viii). Kuhn (1970, p. 23) asserted that ‘a 
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paradigm is an accepted model or pattern’. Kuhn (1970, pp. 19-20) argued 

that ‘when the individual scientist can take a paradigm for granted, he needs 

no longer, in his major works, attempt to build his field anew, starting from 

first principles and justifying the use of each concept introduced’. Kuhn (1970, 

p. 27) added that ‘the existence of the paradigm sets the problem to be 

solved; often the paradigm theory is implicated directly in the design of the 

apparatus able to solve the problem’. Kuhn (1970, p. 294) stated that ‘a 

paradigm is what the members of a scientific community, and they alone, 

share. Conversely, it is their possession of a common paradigm that 

constitutes a scientific community of a group of otherwise disparate men’. 

 

Neuman (2006, p. 81) argued that a paradigm is ‘an idea made famous by 

Thomas Kuhn (1970), means a basic orientation to theory and research’. It is 

‘a general organizing framework for theory and research that includes basic 

assumptions, key issues, models of quality research, and methods for 

seeking answers’. 

 

Bryman (1988, p. 4) sustained that a paradigm is ‘a cluster of beliefs and 

dictates which for scientists in a particular discipline influence what should be 

studied, how research should be done, how results should be interpreted, and 

so on’. 

 

Babbie (2001, p. 42) sustained that ‘there is usually more than one way to 

make sense of things’ but underlying the different explanations or theories 

about a same phenomenon, are ‘paradigms – the fundamental models or 

frames of reference we use to organize our observations and reasoning’. 

 

Burrell & Morgan (1979, pp. 23-34) proclaimed that the functionalist is a 

paradigm who ‘represents a perspective which is firmly rooted in the 

sociology of regulation and approaches its subjects matter from an objectivist 

point of view’. Burrell & Morgan (1979) added that ‘it approaches these 

general sociological concerns from a standpoint which tends to be realistic, 

positivist, determinist and nomothetic’.  
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Neuman (2006, p. 71) stated that functional theory is ‘a type of theory that 

uses a structural explanation in which the emphasis is on how interdependent 

parts fit into and operate to sustain an overall system, with specific parts 

serving complementary ans specialized supporting roles for the whole’. 

 

Vogt (2005, p. 128) opined that ‘to explain a social form (structure) a 

functionalist will look for its usefulness for maintaining the society’. 

 

In consideration that our research is concerned with the study of ICTs 

inequality (the structure) in the society by looking for the ways it is functional 

for the society as a whole, the functionalist is the frame of reference we use 

to organize our observations and explanations. 

 

3.3.1 Social research 

This study is classified as a social research. In order to confirm the essence 

of the current research it was considered opportune to quote as follow the 

definition of social research presented by Henn, Weinstein & Foard (2006) 

and Neuman (2006). 

 

Henn, Weinstein & Foard (2006, p. 8) said that social research ‘is usually 

carried out in order to inform decisions about which policies or initiatives  

might be most usefully implemented to solve everyday issues and problems, 

or to evaluated the effectiveness of such policies in meeting the objectives of 

those who originally instigated them’. Henn, Weinstein & Foard (2006, p. 9) 

argued that social research can be contrasted with the natural sciences – 

physics, chemistry, and biology. The distinction is not always obvious, 

however, and it is possible to find areas of research that straddle both the 

social word and the natural sciences’. 

 

Neuman (2006, p. 2) defined the social research as ‘a collection of methods 

and methodologies that researchers apply systematically to produce 

scientifically based knowledge about the social world’. 
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3.3.2 Social theory and social research relationship 

In this section we are going to discuss the characteristics of the deductive 

and inductive approach to the relationship between theory and research in 

order to choose the proper process to follow in our research. 

 

Sanders & Pinhey (1983, p. 21) pointed that theory ‘tells the social scientist 

what fact are relevant, what facts to look for, and what facts can be expected’. 

...theory tells research what facts to find, and the facts say whether or not the 

theory is correct’. 

 

The research is a test of theory. In fact, Sanders & Pinhey (1983, p. 21) 

stated that ‘the reciprocity between theory and research is cyclical in that 

theory points to relevant data, and the data either confirms or refutes the 

theory’. Figure 3.4 illustrates this relationship. 

 

 

Source: Sanders B & Pinhey T (1983, p.22) 

Figure 3.4: Theory-research relationships 

 

May (2001, pp. 28-29) explained that ‘social theory, along with social 

research, is of central importance in the social science. Social theory is of use 

for the interpretation of empirical data. However, it also enables a more 

general orientation in relation to political, historical, economic and social 

issues, as well as providing a basis for critical reflection on the process of 
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research itself and social life and social system in general’. May (2001) added 

that ‘the idea of theory, or the ability to explain and understand the findings of 

research within a conceptual framework that make sense of the data, is the 

mark of a mature discipline whose aim is the systematic study of particular 

phenomena’. 

 

Henn, Weinstein & Foard (2006, p. 49) sustained that the theory not 

necessarily is the initiator of the process of research and that ‘there are two 

contrasting views of the relationship between theory and the research 

process’, deduction and induction. Henn, Weinstein & Foard (2006, p. 49) 

opined that “if you begin with theory, and use it to explain particular 

observation(s), this known as deduction’. 

 

Neuman (2006, p. 59-60) observed that researchers approach the building 

and testing of theory from two directions: deductive and inductive. Deductive 

direction is ‘an approach to developing or confirming a theory that begins with 

abstract concepts and theoretical relationships and works towards more 

concrete empirical evidence’.  

 

May (2001, p. 32) explained that ‘in the process of research, we embark on 

empirical work and collect data which either initiate, refute or organize our 

theories and then enable us to understand or explain our observations’. May 

(2001) argued that first, ‘we might consider a general picture of social life and 

then research a particular aspect of it to test the strength of our theories. This 

is known as deduction where theorizing comes before research. Research 

then functions to produce empirical evidence to test or refute theory.  

 

Bryman (2008, p. 9) considered that deductive theory ‘represents the 

commonest view of the nature of the relationship between theory and social 

research. Theory and the hypothesis deduced from it come first and drive the 

process of gathering data’. Figure 3.5 shows the process of deduction. 
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Source: Bryman A (2008, p. 10) 

Figure 3.5: The process of deduction 

 

Bryman (2008, p. 9) argued that in the opposite direction is induction where 

‘the findings are fed back into the stock of theory and the research findings 

associated with a certain domain of enquiry”. 

 

Figure 3.6 illustrates the difference between deduction and induction 

approaches to the theory and research relationship. 
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Source: Bryman A (2008, p. 11) 

Figure 3.6: Deductive and inductive approaches to the relationship 

between theory and research 

 

Having reviewed extensively the two contrasting directions in the social theory 

and social research relationship we established that the deductive approach 

addresses this study. 

 

In fact, the UN, WSIS and international organizations have recognized the 

main role of ICTs for building an inclusive information society where everyone 

can create, access, utilize and share information and knowledge, enabling 

individuals, communities and peoples to achieve their full potential in 

promoting their sustainable development and improving their quality of life. 

Furthermore, the access to ICTs is urgently needed for all countries to 

promote development and to obtain the full benefits of the information and 

communication technologies revolution. The highly unequal access to and use 

of ICT, manifests itself both at the international and domestic levels, have 

created the digital divide. 
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Countries classified by the World Bank as high income economies have a 

much higher information society while lower middle income countries have the 

lowest one. 

 

Data from APEC countries was collected from existing statistics  The IGI was 

design using the OECD methodology and the information society score of 

each APEC country was obtained. 

 

The outcomes shown that those APEC countries classified by the World Bank 

as high income economies have a much higher IGI score, while lower middle 

income APEC economies have the lowest IGI. This indicates that there is a 

very strong relationship between the level of implementation of the information 

society and the wealth of a country. 

 

As it is shown in Figure 4.13 later, the IGI is structured for 3 constructs and 12 

realistic and comparable ICT indicators. ICT is the foundation of the 

Information society. ICTs play a central role in economic development and in 

the achievement of the international development goals, including those 

contained in the Millennium Declaration, especially in the areas of poverty 

reduction and gender equality. 

 

3.3.3 Research strategies: quantitative and qualitative research 

In order to select which research strategy to use in this study, a revision of the 

quantitative, qualitative and triangulation research alternatives will be done in 

this section. 

 

Vogt (2005, p. 277) defined research strategy as ‘a general plan for 

conducting research’. Vogt (2005) added that ‘some distinguish a research 

strategy from a research design, which in this usage would be a more specific 

and detailed plan (tactic) for conducting research’. 

 

A common distinction is made between two different strategies in research, 

the one using quantitative methodology and the other using qualitative 

methodology (Walliman, 2006, p.36). 
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With reference to the two different strategies in research observed by 

Walliman (2006), Bryman (1988, p. 5) stated that ‘quantitative and qualitative 

research are simply denotation of different ways of conducting social 

investigations and which may be conceived of as being appropriate to 

different kinds of research questions and even as capable of being integrated’. 

 

Bryman (2008, p. 21) asserted that the quantitative/qualitative distinction is 

not ‘other than the fact that quantitative researchers employ measurements 

and qualitative researchers do not’.  

 

Bryman (2008, p. 22) stated that quantitative research ‘can be construed as a 

research strategy that emphasizes quantification in the collection an analysis 

of data’ and by contrast, qualitative research ‘can be construed as a research 

strategy that usually emphasizes words rather than quantification in the 

collection and analysis of data’. 

 

Bryman (1988, p. 11) argued that quantitative research ‘is associated with a 

number of different approaches to data collection’ such as survey. Bryman 

(1988, p. 12) sustained that quantitative research is ‘a genre which uses a 

special language which appears to exhibit some similarity to the ways in which 

scientists talk about they investigate the natural order – variables, control, 

measurement, experiment’. Bryman (1988, p. 18) sustained that quantitative 

research is often conceptualized by its practitioners as having a logical 

structure in which theories determine the problems to which researchers 

address themselves in the form of hypotheses derived from general theories. 

 

Figure 3.7 shows the logical structure of the quantitative research process 

proposed by Bryman (1988). 
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Source: Bryman A (1988, p. 20) 

Figure 3.7: The logical structure of the quantitative research process 

 

Instead, Sarantakos (1998, p. 6) asserted that quantitative research refers ‘to 

the type of research that is based on the methodological principles of 

positivism and neopositivism, and adheres to the standards of strict research 

design developed before the research begins. It employs quantitative 

measurement and the use of statistical analysis.  

 

Bryman (1988, p. 153) concluded that ‘quantitative and qualitative research 

can be combined. Such integration is clearly possible, though researchers’ 

implicit or explicit reasons for employing such a strategy are highly varied’. 
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Bryman (2008, p. 607) argued that triangulation ‘refers to the use of 

quantitative research to corroborate qualitative research finding or vice versa’. 

 

Conclusively, there are two different strategies in research, the one using 

quantitative methodology that can be managed numerically and the other 

using qualitative methodology which refers to studies that are difficult to 

quantify. 

 

In accordance with the conclusion of item 3.3.2, the research highlights 

quantification in the collection and analysis of data and involves a deductive 

approach to the relationship between theory and research, in which the 

emphasis is situated on the testing of theory; includes practices and norms of 

the natural scientific model and of positivism in particular; and personifies a 

view of social reality as an external, objective reality. Furthermore, this study 

accomplishes the principal characteristic of a quantitative research. 

 

3.3.4 Research design 

Now that we have a general understanding of the nature of our research, the 

following step is to design the plan of forming the research. With this purpose 

dimensions of social research such as: audience for and use of research, 

research objectives, units of analysis, time dimension, research project and 

the qualitative and quantitative research project will be analyzed in detail 

below to simplify choosing a research design. 

 

Sanders & Pinhey (1983, p. 35) considered that the research design ‘includes 

the total planning for an investigation, to include sampling plans and data 

collection techniques’. 

 

Similarly to Sanders & Pinhey (1983), Vogt (2005) said that the research 

design is the science (and art) of planning procedures for conducting studies 

with the purpose to get the most valid discovering. Vogt (2005, p. 276) opined 

that ‘when designing a research study, one draws up a set of instructions for 

gathering evidence and for interpreting it’. 
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Analogously to Vogt (2005), Babbie (2000, p.90) opined that ‘designing a 

study involves specifying exactly who or what is to be studied when, how, and 

for what purpose’ Babbie (2000) was concerned with the wide variety of 

research designs that are available to social science researchers. 

 

In common with Babbie (2000), Burns & Bush (2000, p. 129 ) conceived the  

research design as ‘a set of advance decisions that makes up the master plan 

specifying the methods and procedures for collecting and analyzing the 

needed information’. 

 

On the other hand, Walliman (2006, p. 10) defined research design as the 

‘framework into which the research fits depends on the theory and nature of 

the research problem’.  

 

In agreement with Walliman (2006), Bryman (2008, p. 31) considered that a 

research design provides ‘a framework for the collection and analysis data. A 

choice of research design reflects decisions about the priority being given to a 

range of dimensions of the research processes’. 

 

3.3.4.1 Dimensions of research 

The dimensions of research provide a “road map” through the terrain that is 

social research (Neuman, 2006, p. 47). 

 

Neuman (2006, p. 23) opined that ‘one way to see the dimensions is as 

decision points for a research when moving from a broad topic to a focused 

research question to the design of a specific study’. 

 

Neuman (2006) identified four dimensions of research. The first is the 

distinction between applied and basic research, or the primary audience for 

and use of research. The second is the research objectives, or the goals of a 

study. The third is the time dimension or how time is included into the 

research design and the fourth is the specific data collection techniques. 
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3.3.4.1.1 Primary audience for and use of research 

Neuman (2006) considered that social research has had two wings for over a 

century. Researchers in the two wings cooperate and maintain friendly 

relations. In simple terms, some use research to advance general knowledge, 

whereas others use research to solve specific problems. Those who seek an 

understanding of the fundamental nature of social reality are engaged in basic 

research. Applied researchers, by contrast, primarily want to apply and tailor 

knowledge to address a specific practical issue. They want to answer a policy 

question or solve a pressing social problem (Neuman, 2006, p. 24). 

 

Neuman (2006) defined applied research as follow: 

 

‘Applied research: Research designed to offer practical solutions to a concrete 

problem or address the immediate and specific needs of clinicians or practitioners’ 

(Neuman, 2006, p. 25).  

 

Neuman (2006) identified three types of applied research explained below. 

 

‘Evaluation research: Applied research in which one tries to determine how well a 

program or policy is working or reaching its goals and objectives’ (Neuman, 2006, p. 

26). 

 

‘Action research: Applied research in which the primarily goal is to facilitate social 

change or bring about a value-oriented political-social goal’ (Neuman, 2006, p. 28). 

 

‘Social impact assessment: Applied research that documents the likely consequences 

for various area of social life if a major new change is introduced into a community’ 

(Neuman, 2006, p. 29). 

 

Sarantakos (1998) coincided with Neuman (2006) in the definition applied 

research. Effectively, Sarantakos (1998) stated that 

 

 ‘Applied research. This type of research is directly related to social and policy issues 

and aims at solving specific problems and establishing policy programs that will help 

to improve social life in general, and specific conditions in particular. Types of applied 

research are social impact studies, action research and cost-benefit analysis’ 

(Sarantakos, 1998, p. 6). 
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Similarly to Sarantakos (1998), Sanders & Pinhey (1983, p. 53) recognized 

that applied research is ‘a research designed to find answers and solutions to 

problems of immediate concern. This kind of research can be applied to the 

various problems of society’. 

 

In a different conception than Neuman (2006) and Sarantakos (1998), Vogt 

(2005, p. 11) stated that ‘one of the biggest differences between applied and 

basic research is that in applied work the research questions are more often 

determined not by researchers, but by policymakers or others who want help’. 

 

The United Nations Millennium Declaration adopted in 2000 by the UN 

General Assembly during their Fifty-fifth session, set 2015 as the target date 

for achieving most of the Millennium Development Goals (MDGs), which 

established quantitative benchmarks to halve extreme poverty in all its forms. 

We are now only three years away from this target date. 

 

A major challenge of the common vision of the information society committed 

in the WSIS Principles of Geneva 2003 is to harness the potential of 

information and communication technology to address the development goals 

of the Millennium Declaration, namely the eradication of extreme poverty and 

hunger; achievement of universal primary education; promotion of gender 

equality and empowerment of women; reduction of child mortality; 

improvement of maternal health; to combat HIV/AIDS, malaria and other 

diseases; ensuring environmental sustainability; and development of global 

partnerships for development for the attainment of a more peaceful, just and 

prosperous world. 

 

The research is concerned with measuring the progress towards building the 

information society in the APEC countries and identifying the appropriate 

legal, regulatory and policy framework that APEC Member Economies need 

to implement in accordance with the Geneva WSIS Plan of Action in order to 

bridge the digital divide existing in the region. 
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Due to the fact that the present study has aims related to social and policy 

issues to find answer and help to improve social life and specific conditions, 

our research can be categorized as applied research. 

 

3.3.4.1.2 Research objectives 

There are three research objectives, goals or purposes that determine the 

choice of a research design: exploratory, descriptive and explanatory. 

 

3.3.4.1.2.1 Exploratory research 

Exploratory research is a research that looks for pattern, ideas, or hypotheses 

more than research that tries to test or confirm hypotheses (Vogt, 2005, p. 

114). 

 

3.3.4.1.2.2 Descriptive research  

Descriptive research is a research in which the primary purpose is to paint a 

picture using words or numbers and to present a profile, a classification of 

types, or an outline of steps to answer questions such as who, when, where, 

and how (Neuman, 2006, p. 35). 

 

In coincidence with Neumam (2006), Burns & Bush (2000, p. 134) observed 

that descriptive research is ‘which provides answer to questions such as who, 

what, where, when, and how, as they are related to the research problem. 

Typically, answers to these questions are found in secondary data or by 

conducting surveys’. 

 

Similarly than Burns & Bush (2000), Babbie (2000, p. 93) noted that 

descriptive studies ‘answer questions of what, where, when, and how’. 

 

With other perspective than Babbie (2000), Sanders & Pinhey (1983, p. 53) 

defined a descriptive study as ‘a research project that has as its purpose the 

accurate description of various social events, institutions, groups, and 

behaviours pattern’. 
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In a more general definition than that proposed by Sanders & Pinhey (1983), 

Vogt (2005, p. 87) affirmed that descriptive research is a ‘research that 

describes phenomena as they exist’. 

 

On the other hand, Metcalf (2010, p. 8) was interested in to establish the 

relevant characteristics for the descriptive research. Metcalf (2010) 

recognized mainly the following attributes for this type of research: 

 

 ‘-Provides an accurate profile of a group or situation 

 - Describes a process, mechanism or relationship 

 -Gives a verbal or numerical picture 

 -Finds information to stimulate new explanations’ (Metcalf, 2010, p. 8). 

 

3.3.4.1.2.3 Explanatory Research 

Explanatory research is a research in which the primary purpose is to explain 

why events occur and to build, elaborate, extend, or test theory (Neuman, 

2006, p. 35). 

 

Sanders & Pinhey (1983, p. 53) in the same manner than Neuman (2006) 

observed that explanatory study is ‘a research project that has as its purpose 

the explanation of certain social events and occurrences. This type of study 

will generally conclude with an explanation of why certain people behave as 

they do under certain social conditions’. 

 

Sarantakos (1998, p. 7), in agreement with the purpose of the explanatory 

study presented by Sanders & Pinhey (1983), considered that the explanatory 

research ‘aims at explaining social relations or events, advancing knowledge 

about the structure, process and nature of the social events, linking factors 

and elements of issues into general statements and building, testing or 

revising a theory’. 

 

Instead Metcalf (2010), was involved in to find the peculiarity of the 

explanatory research. The author identified the aspects mentioned below. 
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 ‘- Determine the accuracy of a principle or theory 

 - Finds out which competing theory is better. 

 - Advances knowledge about an underlying process 

 - Links different issues or topics’ (Metcalf, 2010, p.8) 

 

The current research has its purpose the precise description of various social 

occurrences, institutions, groups and behavior patterns and searches for 

understanding variables by measuring causal relations among them. 

Consequently our research is descriptive and explanatory. 

 

3.3.4.1.3 Time dimension 

The treatment of time is another fundamental aspect of research design.  

Neuman (2006, p. 36) argued that ‘quantitative research is divided into two 

groups: a single point in time (cross-sectional research) versus multiple time 

points (longitudinal research). Quantitative research looks at a large group of 

cases, people, or units and measures a limited numbers of features. By 

contrast, a case study involves qualitative methods and focuses on one or a 

few cases during a limited time period’. 

 

3.3.4.1.3.1 Cross-sectional study 

Cross-sectional study is a study that is designed to examine a topic at only 

one point in time (contrast with longitudinal study). (Sanders & Pinhey, 1983, 

p. 53). 

 

Babbie (2000, p. 101), similarly to Sanders & Pinhey.(1983), defined a cross-

sectional study as a research that ‘involves observations of a sample, or cross 

section, of a population or phenomenon that are made at one point in time’. 

 

In the same manner than Babbie (2000), Neuman (2006, p. 36) considered 

that cross-sectional research is ‘any research that examines information on 

many cases at one point in time’. Neuman (2006, p. 37) accepted that ‘its 

disadvantage is that it cannot capture social processes or change’. 
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Equally to Neuman (2006), Bryman (2008, p. 44) stated that a cross-sectional 

research design ‘entails the collection of data on more than one case and at a 

single point in time in order to collect a body of quantitative or quantifiable 

data in connection with two or more variable, which are then examined to 

detect patterns of association’. For Bryman (2008, p. 44) at a single point in 

time means that ‘in cross-sectional design research, data on the variable of 

interest are collected more or less simultaneously’. Bryman (2008) opined that  

 

‘Researchers employing a cross-sectional design are interested in variation. That 

variation can be in respect of people, families, organizations, nation states, or 

whatever. Variation can be established only when more than one case is being 

examined (Bryman, 2008, p. 44). 

 

3.3.4.1.3.2 Longitudinal study 

 

Babbie (2000) pointed out that longitudinal study is designed to permit 

observations of the same phenomena over an extended period.  

 

3.3.4.1.3.3 Case study 

Case study is a study that gathers and analyzes data about one or a small 

number of examples as a way of studying a broader phenomenon. The case 

may be an individual, a city, an event, a society, or any other possible object 

of analysis (Vogt, 2005, p. 38). 

 

Like to Vogt (2005), Neuman (2006, p. 40) observed that in a case study 

research, the researcher ‘examines, in depth, many features of a few cases 

over a duration of time. Cases can be individuals, groups, organizations, 

movements, events, or geographic units’. 

 

Due to the fact that this study examines information of the 21 APEC countries 

at one point in time and because of Australia was chosen to identify an 

appropriate and transparent legal, regulatory, and policy framework towards 

the progress of WSIS Action Lines in the APEC member economies, cross-

sectional research and case study are used as time dimensions. 
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3.3.4.1.4 Data collection techniques 

Neuman (2006, p. 41) considered that the data collection techniques may be 

grouped in two categories: quantitative, collecting data in the for of numbers, 

and qualitative, collecting data in the forms of words or pictures. 

 

In the next section these techniques will be discussed in detail. 

 

3.4 Research Methodology  

Babbie (2000) considered that a research design involves all the steps of the 

all the steps of the subsequent project’. Babbie (2000) presented by means of 

Figure 3.8, a schematic view of the of the social science research process. 

Babbie (2000, p. 107) considered that although ‘it may suggest more of a 

step-by-step order to research than actual practice bears out’, this idealized 

overview of the research process ‘provides a context for the specific details of 

particular components of social research’. 

 

Babbie (2000, p. 107) described that ‘at the top of the diagram are interest, 

idea, and theory, the possible beginning points for a line of research. The 

letters (A, B, X, Y and so forth) represent variables or concepts such as 

prejudice or alienation’. Babbie (2000, p. 109) explained that ‘the double 

arrows between interest, idea, and theory are meant to suggest that there is 

often a movement back and forth across these several possible beginnings. 

An initial interest may lead to the formulation of an idea, which may be fit into 

a larger theory, and the theory may produce new ideas and create new 

interests’. 
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Source: Babbie E (2000, p. 108) 

Figure 3.8: The Research Process 

 

The research follows the research process model suggested by Babbie 

(2000). The previous chapters of this study involve the interest, the idea and 

the theory of the current research. The next steps of conceptualization 

operationalization, choice of research method, population and sampling are 

developed below. 

 

3.4.1 The quantitative and qualitative research project 

In accordance with the research strategies analyzed in item 3.3.3, researchers 

have two styles to doing social research: the quantitative and qualitative 

approaches. 
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With the purpose to select the appropriated methodology for the current 

research, the principal steps of the research project are discussed below. 

 

3.4.1.1 Quantitative and qualitative measurement 

Neuman (2006, p. 181) sustained that ‘both qualitative and quantitative 

researchers use careful, systematic methods to gather high-quality data’. 

Neuman (2006) considered that  

 

‘Quantitative researchers develop techniques that produce data in the form of numbers. 

The researcher moves deductively from abstract ideas, to specific data collection 

techniques, to precise numerical information produced by the techniques. The numerical 

information is an empirical representation of the abstract ideas. Data for qualitative 

researchers sometimes is in the form of numbers; more often, it includes written or 

spoken words, actions, sounds, symbols, physical object, or visual images’ (Neuman, 

2006, p. 181). 

 

Neuman (2006) recognized important parts and subjects in quantitative and 

qualitative measurements. In fact Neuman (2006) argued that 

 

‘All researches use two processes: conceptualization and operationalization in 

measurement’ (Neuman, 2006, p. 182). 

 

‘Reliability and validity are central issues in all measurement. Both concern 

connecting measures to construct’ (Neuman, 2006, p. 188).  

 

‘Levels of measurement is an abstract but important and widely used idea. It states 

that some measures are at a higher or more refined level, and other are crude or less 

precisely specified’ (Neuman, 2006, p. 198). 

 

‘Researchers have created thousands of different scales and indexes to measure 

variables’ (Neuman, 2006, p. 200). 

 

3.4.1.1.1 Quantitative conceptualization and operationalization 

The research uses the quantitative conceptualization and operationalization. 
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The measurement process for quantitative research follows a straightforward 

sequence: first conceptualization, followed by operationalization, followed by 

applying the operational definition or measuring to collect the data. 

 

Conceptualization is the process developing clear, rigorous, systematic 

conceptual definitions for abstracts ideas/concepts (Neuman, 2006, p. 182). 

 

Concepts are the building blocks of theory and represent the points around 

which social research is conducted (Bryman, 2008, p. 143). 

 

Operationalization links a conceptual definition to a specific set of 

measurement techniques or procedures (Neuman, 2006, p. 184). 

The information society concept was agreed for the Asia-Pacific region and 

the world in the Tokyo Declaration, respectively, both in 2003. Since the 

adoption of the WSIS Declaration of Principles and WSIS Plan of Action, UN, 

International Organizations and governments were concerned in measuring 

the progress of countries towards the implementation of the information 

society. It is unquestionable that a highly unequal access and use of ICTs 

create the digital divide. Furthermore, the measurement of ICT and the 

information society requires an internationally accepted and agreed 

framework of indicators, based on clear, explicit and specific concepts and 

definitions. The research develops a new index called IDI to measure the 

information society in the APEC region. The IGI is a composite index 

designed according to scientific methods and structured for three constructs 

and 12 new realistic and comparable ICT indicators clarify defined. 

In this way, in order to provide a measure of the concept of information society 

and digital divide (often mentioned as an operational definition, a term deriving 

from the notion of operationalization), there are 3 constructs and 12 indicators 

that will support for the concept. 

The IGI is then used to measure the information society in each of APEC 

countries and to calculate the digital divide existing in the APEC region. 
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3.4.1.1.2 Reliability and validity in quantitative research  

Reliability is the consistency of a measure, whether it measures things reliably 

time and time again. If an instrument is reliable, we’ll get the same results 

each time we use it to measure the same thing (Sanders & Pinhey, 1983, p. 

91). 

 

Validity is the correspondence between what a measuring device is supposed 

to measure and what it really measures (Sanders & Pinhey, 1983, p. 91). 

 

Qualitative and quantitative researchers want reliable and valid 

measurements, but beyond an agreement on the basic ideas at a general 

level, each style sees reliability and validity in the research process differently 

Neuman, 2006, p. 189). 

 

The research applies the reliability and validity in the quantitative style. 

 

Neuman (2006, p. 189) said that measurement reliability in quantitative 

research ‘means that the numerical results produced by an indicator do not 

vary because the characteristics of the measurement process or 

measurement instrument itself’. Neuman (2006) identified three types of 

reliability: stability, representative and equivalence reliability. 

 

‘Equivalence reliability applies when researchers use multiple indicators – that is, 

when a construct is measure with multiple specific measures. It addresses the 

question: Does the measure yield consistent results across different indicators?’ 

(Neuman, 2006, p. 190). 

 

The research uses the equivalence reliability that relates to reliability across 

indicators and to multiple indicators. In fact, the IGI model designed in this 

study measures the information society with 3 constructs: Internet Activity (6 

indicators), digital economy (3 indicators) and e-commerce (3 indicators). 

 

On the other hand, Neuman (2006, p. 192) said that measurement validity 

‘refers to how well the conceptual and operational definitions mesh with each 
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other’. Neuman (2006) identified four types of measurement validity: face, 

content, criterion and construct validity. 

 

Neuman (2006, p. 194) defineded construct validity. as ‘a type of 

measurement validity that uses multiple indicators’. Neuman (2006) opined 

that construct validity has two subtypes: ‘convergent validity, a type of 

measurement validity for multiple indicators based on the idea that indicators 

of one construct will act alike or converge’, and ‘discriminant validity, a type of 

measurement validity for multiple indicators based on the idea that indicators 

of different construct diverge’. 

 

The research is involved in the construct validity that in practice is used to 

describe a scale, index or other measure of a variable that correlates with 

measures of other variables that are prognosticated by a preposition of how 

the variables are related. In the IGI model, constructs are the dependent 

variables and indicators are the independent variables. This study uses the 

discriminant validity, one of the types of construct validity, which is a measure 

of the validity of a construct that is high when the construct is unsuccessful to 

correlate with other, hypothetically distinct constructs. 

 

3.4.1.1.3 Levels of quantitative measurements 

Levels of measurement is an abstract but important and widely idea. It states 

that some measures at a higher or more refined level and others are crude or 

less precisely specified. The level of measurement depends on how a 

construct is conceptualized. The level of measurement affects the kinds of 

indicators chosen and is tie to basic assumptions in a construct’s definition. 

Neuman (2006, p. 198). 

 

Babbie (2001, p. 134) stated that variables are logical set of attributes and 

that attributes composing variables may represent different levels of 

measurements. 

 

Neuman (2006, p. 199) considered that variables are continuous or discrete. 
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‘Continuous variables have an infinite number of values or attributes that flow along a 

continuum. The values can be divided into many smaller increments. Examples of 

continuous variable include temperature, age, income, crime rate, and amount of 

schooling’. (Neuman, 2006, p. 199). 

 

 

Neuman (2006, p. 199) argued that there are four levels from lowest to 

greatest or highest precision. They are: nominal-level measurement, ordinal-

level measurement, interval-level measurement and radio-level measurement. 

In the opinion of the author, radio-level measurement. Is the highest, most 

precise level of measurement; variables attributes can be rank ordered, the 

distance between them precisely measured, and there is an absolute zero 

(e.g., money income: $10, $100, $500; year of formal schooling: 1 year, 10 

years, 13 years)’. 

 

The score of information society in the APEC countries obtained with IGI 

increase steadily in very small fractions which is the characteristic of the 

continuous variables. 

 

In this study the result of the measurement of the information society is rank 

ordered with the purpose first, to establish who APEC member economy is in 

the higher level of implementation of this new type of society and second, to 

provide the reference required for calculating the digital divide existing 

between the APEC countries. Other reason to use this type of level of 

measurement, which has the features of the ratio-level measurement, is to 

make possible a comparison of the outcomes obtained with IGI and IDI. 

 

3.4.1.1.4 Specialized measures 

Some authors as Babbie (2001) and Neuman (2006) suggested two types of 

specialized measures: scales and indexes. 

 

Neuman (2006, p. 202) considered that 
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‘Scale is a measure in which a research captures the intensity, direction, level, or 

potency of a variable construct. … A scale can use a single indicator or multiple 

indicators. Most are the ordinal level of measurement’. 

 

‘Index is a measure in which a research adds or combines several distinct indicators 

of a construct into a single score. …Indexes are often measured at the interval or ratio 

level’. 

 

Differently to Neuman (2006), Sanders & Pinhey (1983, p. 91) observed that 

an attitude scale is ‘a device designed to quantitative measure the intensity 

which an attitude is held by respondent’. An index ‘is used to measure ‘a 

phenomenon that cannot otherwise be observed directly and that is comprised 

of several different dimensions’. 

 

Monitoring of the progress of the information society cannot be based on 

simple average calculations for different countries. OECD (2009) declared that 

composite indicators or indexes which compare country performance are 

increasingly recognized as a useful tool in policy analysis and public 

communication. Such composite indicators provide simple comparisons of 

countries that can be used to illustrate complex and sometimes elusive issues 

in wide-ranging fields, e.g., environment, economy, society or technological 

development. The composite indicator should ideally measure 

multidimensional concepts which cannot be captured by a single indicator. 

Different ICT composite indices have also been developed and published by 

the ITU since 2003 to measure the information society. In agreement with the 

international organizations mentioned before, members of the UN Group for 

the Information Society (UNGIS), the research uses index to measure the 

information society in the APEC region. The OECD methodology selected for 

constructing the IGI is described in item 3.5. 

 

3.4.1.2 The quantitative and qualitative research methods 

Triangulation entails using more than one method or source of data in the 

study of social phenomenon (Bryman, 2008, p. 379). 
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The research uses triangulation for the research method and for this reason 

both quantitative and qualitative research methods are enlisted and discussed 

below. 

 

3.4.1.2.1 Quantitative research methods. 

The quantitative research methods are: experimental research, survey 

research, non-reactive research and secondary analysis. 

 

Non-reactive research is a research method in which the people being studied 

are not aware of it (Neuman, 1966, p. 44). 

 

Neuman (2006) opined that there are different non-reactive techniques 

defined below. 

 

‘Nonreactive or unobtrusive measures. The people being studied are unaware of it but 

leave evidence of their social behaviour or actions naturally. Varieties of nonreactive 

or unobtrusive measures are: erosion measure, which is a measure of the wear or 

deterioration on surfaces due the activity of people, and accretion measures, which is 

a measure of the residue of the activity of people or what they leave behind’ 

(Neuman, 2006, p. 321). 

 

‘Content analysis. Is a technique for gathering and analysing the content of text. The 

content refers to words, meanings, pictures, symbols, ideas, themes or any message 

that can be communicated. The text is anything written, visual, or spoken that serves 

as medium for communication’ (Neuman, 2006, p. 322). 

 

‘Existing statistics/documents and secondary analysis. Many types of information 

about the social world are available in statistical documents (books, report, etc.). 

Other information is in the form of published compilations available in a library or on 

computerized records. In either case, the researcher can search through collections 

of information with a research question and variables in mind, and then reassemble 

the information in new ways to address the research question. ...The main source of 

existing statistics are government or international agencies and private sources. 

...Secondary analysis is a special case of existing statistics; it is the reanalysis of 

previous collected survey or other data that were originally gathered by others’ 

(Neuman, 2006, pp. 331 – 333). 
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The Fundamental Principles of Official Statistics approved by the UN in 1994 

state that official statistics provide an indispensable element in the information 

system of a democratic society, serving the government, the economy and the 

public with data about the economic, demographic, social and environmental 

situation. The best foundation for statistics on the information society is a 

good infrastructure of official statistics. 

 

The ITU has recognized that without more extensive data collection at the 

national level, it will be difficult to assess whether the WSIS goals and targets 

will be met by 2015. On the other hand, international organizations and private 

sector actually have available databases and statistics of new ICT indicators. 

The IGI is compound mainly by new comparable and realistic indicators and 

data can be obtained from statistic documents. It means that data collected by 

others were reanalysed, characteristics of a non-reactive, existing 

statistics/documents and secondary analysis quantitative research method 

used for this study. 

 

3.4.1.2.2 Qualitative research methods 

The techniques of qualitative research methods are: field research (also called 

ethnography or participant observation research), historical-comparative 

research (also called comparative-historical) and focus groups. 

 

Focus Group is a qualitative research tool pioneered in the 1940s and 1950s 

by Robert K. Merton, who called it the “focused group interview”. The basic 

technique involves having about a dozen persons engage in an intensive 

discussion focused on a particular topic (Vogt, 2005, p. 123). 

 

Hayes & Tatham (1989, p. 10) affirmed that the focus group interview ‘offers a 

means of obtaining in-depth information of a specific topic through a 

discussion group atmosphere which allows an insight into the behaviour  and 

thinking of the individual group members’. 

 

Differently to Hayes & Tatham (1988) who was interested in the definition of a 

focus group, Merton, Fiske & Kendall (1990) were concerned with its size. 
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Merton, Fiske & Kendall (1990, p. 137) argued that ‘the size of the group 

should manifestly be governed by two considerations. It should not be so 

large as to be unwieldy or to preclude adequate participation by most 

members nor should it be so small that it fails to provide substantially greater 

coverage than that of an interview with one individual. Experience suggests 

that these twin purposes are best achieved in an interview group of some ten 

to twelve persons’. 

 

Similar to Merton, Fiske & Kendall (1990), Krueger (1994) suggested the ideal 

number of participants in a focus group.  Krueger (1994, p. 6) alleged that ‘the 

focus group is a special type of group in terms of purpose, size, composition 

and procedures. A focus group is typically composed of 7 to 10 participants 

who are selected because they have certain characteristics in common that 

relate to the topic of the focus group’. Krueger (1994, pp. 16-17) sustained 

that ‘focus group interviews typically have six characteristics or features. 

These characteristics relate to the ingredients of a focus group: (1) people, (2) 

assembled in a series of groups, (3) possess certain characteristics, and (4) 

provide data (5) of qualitative nature (6) in a focused discussion’. 

Similar to Krueger (1994), Sarantakos (2005) was interested in identifying the 

principal characteristics of a focus group. Sarantakos (2005. p. 194) argued 

that focus group research ‘can best be described as a loosely constructed 

discussion with a group of people brought together for the purpose of the 

study, guided by the researcher and addressed as a group’. The author (p. 

195) added that ‘in the most common application, this method entails: first, the 

selection of people with a particular interest, expertise or position in the 

community; second, the formation of the group by bringing these people 

together in the same venue; third, the introduction of the discussion topic by 

the researcher, who acts as a facilitator and arbitrator; fourth, guiding the 

discussion so as to address the research topic; fifth, encouraging discussion 

among the members of the group than the researcher; and sixth, observing 

and recording the discussion. The emphasis on discussion among the group 

members where the researcher acts as a facilitating observer (not an 
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interviewer) is the essence of the method and one that distinguishes it from a 

group interview’. 

On the other hand, Pett, Lackey & Sullivan (2003, p. 30) opined that ‘in 

planning a focus group, we would want to select a fairly homogeneous group 

because the purpose of this methodology is to encourage the group to share 

ideas and opinions regarding the topic to be discussed’. 

 

This study recognized that focus group is a qualitative research method 

entirely useful for identifying empirical indicators of a selected construct. For 

developing the theoretical framework, the first step for the construction of IGI, 

the participation of a focus group, was considered valuable. It was integrated 

with experts collaborating in the selection of the preliminary indicators and 

constructs for IGI in order to obtain their criteria for deciding whether and 

indicator is appropriate. OECD (2009) considers that theoretical framework 

provides the basis for the selection and combination of variables into a 

meaningful composite indicator under a fitness-for-purpose principle and that 

involvement of experts and stakeholders is envisaged at this step). 

 

3.4.1.3 Quantitative sampling 

Quantitative researchers use probability or random sampling. 

 

Neuman (2006) distinguished 4 types of probability samples: simple random, 

systematic sampling, stratified sampling and cluster sampling. 

 

 ‘Cluster sampling. A type of random sample that uses multiple stages and is often 

used to cover wide geographic areas in which aggregated units are randomly 

selected and then samples are drawn from the sampled aggregated units, or clusters’ 

(Neuman, 2006, p. 233). 

 

Scheaffer, Mendenhall & Ott (1995, p. 8) asserted that a cluster sample is ‘a 

probability sample in which each sampling unit is a collection, or cluster, of 

elements’. 
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The WSIS goal is to implement an information society on the world. The 

research is focused in the realization of the Asia-Pacific vision of the 

information society in the APEC member economies. Since 1989, APEC has 

expanded from its original 12 members to include 21 member economies. In 

1991, the People's Republic of China, Hong Kong and Chinese Taipei joined 

the forum. During the 1990s, Chile, Mexico, Papua New Guinea, Peru and 

Russia entered the organization. The IGI model was used in this research 

measuring the information society in selected European countries in order to 

test its robustness. Future research could be focused in to develop an index to 

measure the information society on the world based in the IGI conception. 

Furthermore, being a large geographic area determined by the 21 APEC 

countries sampled in this research, the cluster sampling is used as a 

quantitative sampling. 

 

3.4.1.4 Data 

Babbie (1998, p. 111) argued that ‘once the collected data are in suitable 

form, you are ready to interpret them for the purpose of drawing conclusions 

that reflects the interests, ideas and theories that initiated the inquiry’. 

 

Black (1993) sustained that the term statistics usually conjures up a vision of 

great tables of numbers. Black (1993, p. 86) stated that there are two types of 

statistical procedure: descriptive and inferential. 

 

Black (1993), argued that  

 

‘Descriptive statistical procedure will allow the researcher to use the data to provide 

general information about the group investigated, regardless of whether or not 

inferences about population are to be made. This procedure involves intellectual tools 

to generate carefully organized tables of numbers, graphs and calculated indicators of 

group characteristics, such as the mean (arithmetic average)’ (Black, 1993, p. 86). 

 

Black (1993, p. 86) pointed that ‘computer software often makes the 

mechanics of generating tables and graphs easier than produced them by 

hands’. Black (1993) added that four aspects of descriptive statistical 
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procedures are: frequency distributions, graphs and charts, measures of 

central tendency, and indicator of variability. 

 

On the other hand, Neuman (2006, p. 346) commented that the word statistics 

can mean a set of collected numbers as well as a branch of applied 

mathematics used to manipulate and summarized the features of numbers’. 

 

Neuman (2006, p. 347) considered that ‘Descriptive statistics describe 

numerical data. They can be categorized by the numbers of variables 

involved: univariate, bivariate, or multivariate’. 

 

Sanders & Pinhey (1983, p. 261) recognized three types of data analysis 

presented below. 

 

Univariate analysis = Single variable  

Bivariate analysis = Two variables. 

Multivariate analysis = Several variables  

 

This research uses descriptive statistical procedure and multivariate analysis 

using Principal Component Analysis (PCA) as factor analysis technique. 

SPSS, STATA and SYSTAT are used as statistical and graphic software 

packages. A more detailed methodology about multivariate analysis, as it 

applies to this thesis, will be presented in item 3.5.4. 

 

3.5 Methodology of constructing index or composite indicators 

As it was mentioned in item 3.4.1.1.4 above, the OECD methodology was 

selected for constructing the IGI. The methodology is described below. 

 

OECD (2009, p. 13) stated that ‘Composite Indicators (CIs) which compare 

country performance are increasingly recognized as a useful tool in policy 

analysis and public communication…Such composite indicators provide 

simple comparisons of countries that can be used to illustrate complex and 

sometimes elusive issues in wide-ranging fields, e.g., environment, economy, 

society or technological development. 
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OECD (2009, p. 15) considered the following mains steps in the construction 

of the composite indicators: 

 

 Theoretical framework  

 Data selection  

 Imputation of missing data  

 Multivariate analysis  

 Normalisation  

 Weighting and aggregation  

 Robustness and sensitivity  

 

Freudenberg (2003, p. 7) alleged that ‘Composite indicators are generally 

used to summarize a number of underlying individual indicators or variables. 

An indicator is a quantitative or qualitative measure derived from a series of 

observed facts that can reveal relative position in a given area and, when 

measured over time, can point out the direction of change. In the context of 

policy analysis at national and international levels, indicators are useful in 

identifying trends in performance and policies and drawing attention to 

particular issues’. 

 

Freudenberg (2003, p. 7) added that “In the case of comparing the 

performance of countries on different dimensions, a typical composite 

indicator will take the form of: 

 

                where: 

 Composite index 

 = Normalised variable 

 = Weight of the ,     = 1   and   0    1 

 = 1, … n.’ 

In the current research the concept of composite indicators is equivalent to a 

construct and various constructs will make up the index. 
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3.5.1 Developing a theoretical framework 

OECD (2009, p. 15) considered that ‘a theoretical framework should be 

developed to provide the basis for the selection and combination of single 

indicators into a meaningful composite indicator under a fitness-for-purpose 

principle’. 

 

Freudenberg (2003, p. 7) considered that ‘A theoretical framework is needed 

to combine individual indicators into a meaningful composite and to provide a 

basis for the selection of components and weights in the formula above. 

Ideally, this framework will allow variables to be selected, combined and 

weighted in a manner that reflects the dimensions or structure of the 

phenomena being measured. The variables selected should carry relevant 

information about the core components and be based on a paradigm 

concerning the behaviour being analysed. It is this framework which indicates 

which variables to include and how to weight them to reflect their relative 

importance in the overall composite’. 

 

Freudenberg (2003, p. 8) commented that ‘A composite indicator is, above all, 

a sum of its parts. The strengths and weaknesses of a composite derive 

largely from the quality of the underlying variables. Ideally, variables should be 

selected on the basis of their analytical soundness, measurability, relevance 

to the phenomenon being measured, and relationship to each other’. 

 

3.5.2 Data selection 

OECD (2009, p. 15) argued that ‘Indicators should be selected on the basis of 

their analytical soundness, measurability, country coverage, relevance to the 

phenomenon being measured and relationship to each other. The use of 

proxy variables should be considered when data are scarce’. 

 

3.5.3 Imputation of missing data 

Vogt (2005, p. 151) considered that ‘imputation are methods of replacing 

missing values in a data set’. 
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Freudenberg (2003, p. 9) commented that ‘Like most statistical series, 

composite indicators are plagued by problems of missing values. In many 

cases, data are only available for a limited number of countries or only for 

certain data components. Missing values can render the composite indicator 

less reliable for the countries for which only limited information is available 

and can distort the relative standing of all countries in the composite. There 

are a number of approaches for dealing with missing values, all of which have 

flaws: 

 

Data deletion -- omitting entire records (for variables or countries) when 

there is substantial missing data. 

 

Mean substitution -- substituting a variable's mean value computed 

from available cases to fill in missing values. 

 

Regression -- using regressions based on other variables to estimate

 the missing values. 

 

Multiple imputation -- using a large number of sequential regressions 

with indeterminate outcomes, which are run multiple times and 

averaged. 

Nearest neighbour -- identifying and substituting the most similar case 

for the one with a missing value. 

 

Ignore them -- take the average index of the remaining indicators within 

the component.’ 

 

Nardo, Saisana, Saltelli & Tarantola (2005, p. 55) proposed between other, 

the following types of imputation: 

 

‘Hot deck imputation. Filling in blanks cells with individual data, drawn 

from similar responding units. For example, missing values for 

individual income may be replaced with the income of another 
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respondent with similar characteristics, e.g. age, sex, race, place of 

residence, family relationships, job, etc. 

 

Substitution. Replacing non-responding units with unselected units in 

the sample. For example, if a household cannot be contacted, then a 

previously non-selected household in the same housing block is 

selected. 

 

Cold deck imputation. Replacing the missing value with a value from an 

external source, e.g. from a previous realization of the same survey’. 

 

3.5.4 Multivariate analysis 

Vogt (2005, p. 201) defined Multivariate Analysis as ‘any of several methods 

for examining multiple (three or more) variables at the same time, usually two 

or more independent variables and one dependent variable’. Vogt (2005, p. 6) 

stated that there are some techniques of multivariate analysis such as path 

analysis, factor analysis, principal component analysis, multiple regression 

analysis, MANOVA, MANCOVA, structural equation modelling, canonical 

correlations, and discriminant analysis. 

 

Jolliffe (2002, p. ix) argued that principal component analysis (PCA), one of 

the multivariate analysis suggested by Vogt (2005), is ‘probably the oldest and 

best known of the techniques of multivariate analysis. 

 

If Joliffe (2002) was interested in the PCA, Pallant (2011) was concerned with 

the factor analysis (FA) technique. Pallant (2011, p. 122) explained that factor 

analysis ‘is used when you have a large number of related variables (e.g. the 

items that make up a scale) and you wish to explore the underlying structure 

of this set of variables. It is useful in reducing a large number of related 

variables to a smaller, more manageable, number of dimensions or 

components’. 

 

Instead Pett, Lackey & Sullivan (2003) were more concerned in the 

classification of the factor analysis. Pett, Lackey & Sullivan (2003, p. 3) 
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observed that ‘there are two basic types of factor analysis: exploratory and 

confirmatory. Exploratory factor analysis (EFA) is used when the researcher 

does not know how many factors are necessary to explain the 

interrelationships among a set of characteristics, indicators or items. 

Therefore, the researcher uses the techniques of factor analysis to explore the 

underlying dimensions of the construct of interest’. The authors added that 

conversely, confirmatory factor analysis (CFA) ‘is used to assess the extent to 

which the hypothesized organization of a set of identified factor fits the data. It 

is used when the researcher has some knowledge about the underlying 

structure of the construct under investigation’. 

 

An exploratory analysis should investigate the overall structure of the 

indicators, assess the suitability of the data set and explain the 

methodological choices, e.g. weighting, aggregation OECD (2009, p. 15). 

 

Composite indicators can send misleading policy messages if they are 

imperfectly constructed or misinterpreted. OECD is concerned to contribute to 

a better understanding of the complexity of composite indicators and to an 

improvement in the techniques currently used to build them. In the OECD 

conception, a composite indicator (index) is formed when individual indicators 

are compiled into a single index on the basis of an underlying model. The 

composite indicator should ideally measure multidimensional concepts which 

cannot be captured by a single indicator. The research fits well in the set of 

technical guidelines provided by OECD (2009) for helping constructors of 

composite indicators to improve the quality of their outputs. 

 

Tabachnick & Fidell (2001) were involved in research to establish the 

differences between PCA and FA, Tabachnick & Fidell (2001, p. 582) argued 

that Principal components analysis (PCA) and factor analysis (FA) ‘are 

statistical techniques applied to a single set of variables when the research is 

interesting in discovering which variables in the set form coherent subsets that 

are relatively independent of one another. Variables that are correlated with 

one another but largely independent of other subsets of variables are 

combined into factors. PCA produces components while FA produces factors, 
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but is less confusing here to call the results of both analyses factors. Factors 

are thought to reflect underlying processes that have create the correlations 

among variables’. The authors noted in addition that ‘the specific goals of PCA 

or FA are to summarize patterns of correlations among observed variables, to 

reduce a large number of observed variables to a smaller numbers of factors, 

to provide an operational definition (a regression equation) for an underlying 

process by using observed variables, or to test a theory about the nature of 

underlying processes. Some or all of these goals may be the focus of a 

particular research project’. 

 

Jolliffe (2002) was focused in the objective of PCA. Jolliffe (2002, p. ix) 

explained that ‘the central idea of principal component analysis is to reduce 

the dimensionality of a data set in which there are a large number of 

interrelated variables, while retaining as much as possible of the variation 

present in the data set. This reduction is achieved by transforming to a new 

set of variables, the principal components, which are uncorrelated, and which 

are ordered so that the first few retain most of the variation present in all of the 

original variables’. 

 

Similarly to Joliffe (2002), Vogt was concerned in to establish the main goal of 

PCA Vogt (2005, p. 245) considered that Principal Component Analysis is a 

statistical technique ‘for undertaking a linear transformation of a large set of 

correlated variables into smaller uncorrelated groups of variables’. 

 

Conversely, Tabachnick & Fidell (2001) were worried into identifying the steps 

involved in both PCA and FA. Tabachnick & Fidell (2001, p. 583) explained 

that ‘steps in PCA or FA include selecting and measuring a set of variables, 

preparing the correlation matrix (to perform either PCA or FA), extracting a set 

of factors from the correlation matrix, determining the number of factors, 

(probably) rotating the factors to increase interpretability, and, finally, 

interpreting the results. Although there are relevant statistical considerations 

to most of these steps, an important test of the analysis is its interpretability’. 
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On the other hand Tabachnick & Fidell (2001) were interested in determining 

the common characteristics of PCA and FA. Tabachnick & Fidell (2001, p. 

585) argued that ‘FA produces factors, while PCA produces components. 

However, the processes are similar except in preparation of the observed 

correlation matrix for extraction and in the underlying theory. Mathematically, 

the difference between PCA and FA is in the variance that is analyzed. In 

PCA, all the variance in the observed variables is analyzed. In FA, only 

shared variance is analyzed; attempts are made to estimate and eliminate 

variance due to error and variance that is unique to each variable’. 

 

Principal component analysis was used by the International 

Telecommunication Union for the data analysis of the constructs: ICT 

readiness, ICT use and ICT capability to build the ICT Development Index 

(IDI). 

 

Considering that the goal of principal component analysis better fits the data 

analysis of my current research, and in order to be comparable to both IGI 

and IDI, principal component analysis (PCA) has been chosen as exploratory 

factor analysis technique with the purpose of decreasing the number of 

indicators included in the preliminary IGI model and to investigate the 

complete structure of the indicators. 

 

3.5.4.1 Steps concerned in factor analysis techniques  

Pallant (2011, p. 182) considered that there are three main steps in 

conducting factor analysis, using this term in a general meaning to indicate 

any of the factor analysis techniques including principal component analysis, 

assessment of the suitability of the data for factor analysis, factor extraction, 

factor rotation and interpretation. 

 

Colman & Pulford (2006, p. 138) alleged that ‘Factor analysis starts with 

complex and obscure input data and, if all goes well, produces simple and 

easily interpretable output. It normally proceeds through three steps. First, a 

correlation matrix of the original variables is computed; second, a few factors 
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are extracted from the correlation matrix; and third, the factors are rotated to 

maximize the correlations of each variable with one of the factors’. 

 

3.5.4.1.1 Evaluation of the suitable of the data 

Pallant (2011, p. 182) alleged that there are two principal issues in order to 

establish if a particular data set is satisfactory for factor analysis: sample size 

and the strength of the relationship among the variables or items. The general 

opinion is that in large samples the correlation coefficients among variables 

are more reliable. 

 

Stevens (1996, p. 372) commented that ‘a variety of rules have been 

suggested in terms of the sample required for reliable factors. Many of the 

popular rules suggest that sample size be determined as function of the 

variable to be analyzed, ranging anywhere from two subjects per variable to 

20 subjects per variable’. The author mentioned that in a previous work he 

had suggested 5 subjects per variable as the minimum needed. Stevens 

concluded from his study that ‘any component with at least 3 loadings above 

.80 will be reliable’. 

 

There are different methodologists’ opinions about the question of how many 

cases (countries) are necessary to perform PCA/FA. Some rules of thumb 

include: the rule of 10 in which there should be at least 10 cases for each 

variable, the rule of 3:1 ratio in which the cases-to-variables should be no 

lower than 3 and  the rule of 5:1 ratio in which the cases-to-variables should 

be no lower than 5. 

 

With respect to the strength of the inter-correlations among the variables, two 

statistical tests help assess the factorability of the data: Bartlett’s test of 

sphericity and the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy. 

 

Pett, Lackey & Sullivan (2003, p. 73) remarked that Bartlett’s test of sphericity 

‘test the null hypothesis that the correlation matrix is an identity (i.e., that there 

is no relationship among the items). The null hypothesis states that there are 

all 1’s on the diagonal of the matrix and 0’s on the off-diagonal. Large values 



136 

 

of Bartlett’s test indicate greater likelihood that the correlation matrix is not an 

identity matrix and the null hypothesis will be rejected’. 

 

Bartlett’s test is a chi-square test for the following null hypothesis and 

alternative hypothesis: 

Ho: [R] = 1 

H1: [R] ≠ 1 

 

where: 

 

[R] = determinant of the correlation matrix 

 

                                        H0: R =     

 

Vogt (2005, p. 20) stated that Bartlett’s test is ‘a test of the sphericity 

assumption in a factor analysis. It tests the null hypothesis that all the 

correlations in the matrix to be factor-analyzed are zero. If they are not 

significantly different from zero, a factor analysis is inappropriate’. 

 

Argirous (2005, p. 319) indicated that the exact formula to calculate chi-

square, where  is observed cell frequencies and  is expected cell 

frequencies, is: 

 

 

Siegel (1988, p. 479) mentioned that ‘sometimes, p-value notation is used to 

distinguish between these level of significance. We would write Significant (p 

< 0.05) to express the fact that the chi-square test found significance at level 

0.05.’ 

 

Sirkin (2006, p. 212) observed that ‘the 0.05 level usually determines the 

significance decision because of custom and tradition. It represents a 

compromise between the risk of falsely rejecting a true null hypothesis and the 
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risk of falsely retaining an untrue null hypothesis’. The author stated (p. 399) 

that Chi-square is a test of significance primarily used in a cross-tabulation or 

contingency table. 

 

Pett, Lackey & Sullivan (2003, p. 77) asserted that ‘a second indicator of the 

strength of the relationship among items is the partial correlation coefficient. 

These partial correlations represent the correlation between each pair of items 

after removing the linear effect of all other items. The Kaiser-Meyer-Olkin test 

(KMO) is a measure of sampling adequacy that compares the magnitude of 

the calculated correlation coefficients to the magnitude of the partial 

correlation coefficients and takes the following form: 

 

KMO =  ’ 

 

Tabachnick & Fidell (2001, p. 589) alleged that ‘Kaiser’s measure of sampling 

adequacy is a radio of the sum of squared correlations to the sum of squared 

correlations plus sum of squared partial correlations. The value approaches 1 

if partial correlations are small. Values of .6 and above are required for good 

FA’. 

 

Coakes, Steed & Ong (2010. p. 134) alleged that ‘variables with a measure of 

sampling accuracy that falls below the acceptable level of .5 should be 

excluded from analysis. Bartlett’s test of sphericity and the Kaiser-Meyer-Olkin 

measure of sampling adequacy are both tests that can be used to determine 

the factorability of the matrix as a whole. If Bartlett’s of sphericity is large and 

significant and the Kaiser-Meyer-Olkin measure is greater than .6, then the 

factorability is assumed’. 

 

3.5.4.1.2 Selecting the number of factors to retain 

Stevens (1996, p. 366) observed that ‘there are four methods that can be 

used in deciding how many components to retain’. The author considered that 

they are: Kaiser’s criterion, the scree test proposed by Cattell, a statistical 

significance test for the number of factors to retain developed by Lawley and 
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to retain as many factors as will account for a specified amount of total 

variance. 

 

Stevens asserted that ‘probably the most widely used criterion is that of Kaiser 

(1960): Retain only those components whose eigenvalues are greater than 1. 

Kaiser´s criterion has been criticized for the retention of too many factors in 

some cases. 

 

Vogt (2005, p. 103) defined eigenvalue as ‘a statistic used in factor analysis to 

indicate how much of the variation in the original group of variables is 

accounted for by a particular factor. It is the sum of the squared factor of a 

factor. Eigenvalues of less than 1.0 are usually not considered significant’. 

 

Pett, Lackey & Sullivan (2003, p. 118) remarked that another method ‘for 

determining the number of factors is to plot the extracted factors against their 

eigenvalues in descending order of magnitude to identify distinct breaks in the 

slope of the plot. This method called the scree plot, was first offered by Cattell 

(1966) as a way to identify distinct breaks between the steep slope of the 

large eigenvalues and the trailing off of the smaller ones. Cattell referred to 

this gradual trailing off as the scree because it is akin to the rubble that ends 

up at the foot of a mountain. To determine where the break occurs, a straight 

line is drawn with a ruler through the lower values of the plotted eigenvalues. 

That point where the factors curve above the straight line drawn through the 

smaller eigenvalues identifies the number of factors’. 

 

Figure 3.9 illustrates the scree plot method proposed by Cattell. 
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Figure 3.9: Scree plot method offered by Cattell 

 

Vogt (2005, p. 289) explained that in the scree plot ‘eigenvalues high up on 

the “hill” would be included as factors worthy of further analysis; those at the 

bottom would not’. 

 

Stevens (1996, p. 367) commented with respect to Lawley’s method to retain 

components that ‘as with all statistical tests, it is influenced by sample size, 

and large sample size may lead to the retention of too many factors’. 

 

Pett, Lackey & Sullivan (2003, p. 116) noted that a criterion for determining 

the number of factor is ‘the cumulative percentage of variance extracted by 

successive factors. That is, the researcher terminates the factor extraction 

process when a threshold for maximum variance extracted has been 

achieved. An advantage of this approach is that it would ensure practical 

significance of the factor’. 

 

Cattell scree plot method     

Two components are sufficient to retain 

Draw a straight line through lower eigenvalues 
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3.5.4.1.3 Factor rotation 

Once the number of factors to retain has been established, the follow step is 

to interpret them. To help in this process the factors are rotated. 

 

Tabachnick & Fidell (2001, p. 614) admitted that ‘The result of factor 

extraction, unaccompanied by rotation, are likely to be hard to interpret 

regardless of which method of extraction is used. After extraction, rotation is 

used to improve the interpretability and scientific utility of the solution. It is not 

used to improve the quality of the mathematical fit between the observed and 

reproduced correlation matrices because all orthogonally rotated solutions are 

mathematically equivalent to one another and to the solution before rotation’. 

 

Kline (1994, p. 62) observed that ‘in orthogonal rotations the factors are 

rotated such as that they are always at right angles to each other. This means 

that the factors are uncorrelated (cos 900 = 0). In oblique rotation the factor 

axes can take up any position in factor space, hence the name. The cosine of 

the angle between the factors axes indicates the correlation between them’. 

 

Pallant (2011, p. 185) agreed that there are two main approaches to rotation: 

orthogonal (uncorrelated) or oblique (correlated) factor solution. 

 

Tabachnick & Fidell (2001, p. 614) considered that ‘Just as different methods 

of extraction tend to give similar results with a good data set, so also different 

methods of rotation tend to give similar results if the pattern of correlations in 

the data is fairly clear. In other words, a stable solution tends to appear 

regardless of the method of rotation used’. The authors added that ‘A decision 

is required between orthogonal and oblique rotation. In orthogonal rotation, 

the factors are uncorrelated. Orthogonal solutions offer ease of interpreting, 

describing, and reporting results; yet they strain “reality” unless the researcher 

is convinced that underlying processes are almost independent. The 

researcher who believes that underlying processes are correlated uses an 

oblique rotation. In oblique rotation the factors may be correlated, with 

conceptual advantages but practical disadvantages in interpreting, describing, 

and reporting results’. 



141 

 

There are three orthogonal rotation methods: varimax, quartimax, and 

equamax. According to Tabachnick & Fidell (2001, p. 614), Varimax is ‘easily 

the most commonly used of all the rotations available’. 

 

Vogt (2005. p. 337) defined varimax as ‘a widely used method of orthogonal 

rotation of axes in a factor analysis. As its name suggests, it maximizes the 

variance of the factors’. 

 

Tabachnick & Fidell (2001, p. 614) opined that the goal of varimax is ‘to 

simplify factors by maximizing the variance of the loadings within the factors, 

across variables. The spread in loadings is maximized-loadings that are high 

after extraction become higher after rotation and loadings that are low become 

lower’. The authors said that ‘quartimax does for variables what varimax does 

for factors. It simplifies variables by increasing the dispersion of the loadings 

within variables, across factors. Varimax operates on the columns of the 

loading matrix, quartimax operates on the rows. Quartimax is not nearly as 

popular as varimax because one is usually more interested in simple factors 

than in simple variables. Equamax is a hybrid between varimax and quartimax 

that tries simultaneously to simplify the factors and the variables. Thus, 

varimax rotation simplifies the factors, quartimax the variables and, equamax 

both’. 

 

Pallant (2011, p. 185) asserted that ‘within the two broad categories of 

rotational approaches there are a number of different techniques provided by 

SPSS (orthogonal: Varimax, Quartimax, Equamax; oblique: Direct Oblimin, 

Promax). The most commonly used orthogonal approach is the Varimax 

method, which attempts to minimise the numbers of variable that have high 

loading on each factor. The most commonly used oblique technique is Direct 

Oblimin’. 

 

The orthogonal rotation and the varimax technique will be used in the current 

research.due to it maximizes the amount of variance explained by a minimum 

number of orthogonal (uncorrelated) variables, and this simplifies the 

interpretation of the outcomes. 
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3.5.4.1.4 Interpretation of factors 

Tabachnick & Fidell (2001, p. 625) argued that ‘to interpret a factor, one tries 

to understand the underlying that unifies the group of variables loading on it’. 

The authors aggregated that ‘after orthogonal rotation, the values in the 

loading matrix are correlations between variables and factors. The researcher 

decides on a criterion for meaningful correlations (usually .32 or larger), 

collects together the variables with loadings in excess of the criterion, and 

searches for a concept that unifies them’. They added that ‘as a rule of thumb, 

only variables with a loading of .32 and above are interpreted’. 

 

Comrey (1973, p. 226) pointed out that ‘whereas loading of .30 and above 

have commonly been listed among those high enough to provide some 

interpretative value, such loadings certainly cannot be relied upon to provide a 

very good basis for factor interpretation’. The author suggested the following 

table which can be used ‘to give a rough idea of the value of variable-factor 

correlations (orthogonal factor loadings or structure coefficients) for factor 

interpretation purposes’. 

 

Table 3.1: Comrey Scale of Variable-Factor Correlations 

Orthogonal factor loading Percentage of variance Rating 

.71 50 Excellent 

.63 40 Very good 

.55 30 Good 

.45 20 Fair 

.32 10 Poor 

 

Bryman & Cramer (2005, p. 334) opined that ‘conventionally, items or 

variables which correlate less than 0.3 with a factor are omitted from 

consideration since they account for less than 9 per cent of the variance and 

so are not very important’. 

 

Stevens (1996, p. 372) considered that ‘one would want in general a variable 

to share at least 15% of its variance with the construct (factor) it is going to be 

used to help name. This means only using loadings which are about .40 or 

greater for interpretation purposes. To interpret what the variables with high 
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loadings have in common, i.e., to name the factor (construct), a substantive 

specialist is needed’. 

 

3.5.4.2 Internal reliability or consistency of factors 

Nunnally (1978, p. 229) stated that ‘because reliability is an important issue in 

the use of any measurement method, investigation of reliability should be 

made when new measures are developed’. In addition the author commented 

that ‘estimates of reliability based on the average correlation among items 

within test are said to concern the internal consistency’. 

 

Nunnally (1978, p. 230) considered that “coefficient alpha is the basic formula 

for determining the reliability base on internal consistency’. The author 

aggregated that ‘coefficient alpha provides a good estimate of reliability in 

most situations, since the major source of measurement errors is because of 

the sampling of content’. 

 

Coakes, Steed & Ong (2010. p. 129) stated that ‘there are several reliability 

coefficients. One of the most commonly used is Cronbach’s alpha, which is 

based on the average correlations of items within a test if the items are 

standardised. If the items are no standardized, it is based on the average 

covariance among the items. Because Cronbach’s alpha can be interpreted 

as a correlation coefficient, it ranges in value from 0 to 1’. 

 

Bryman & Cramer (2005, p. 77) mentioned that the Cronbach’s alpha is the 

currently widely used method to measure the internal reliability. 

 

Pallant (2011, p. 6) explained that ‘the reliability of a scale indicates how free 

it is from random error. Two frequently used indicators of a scale’s reliability 

are test-retest reliability (also referred to as temporal stability) and internal 

consistency. The test-retest reliability of a scale is assessed by administering 

it to the same people on two different occasions, and calculating the 

correlation between the two scores obtained’. The author added that 

conversely the internal consistency is ‘the degree to which the items that 

make up the scales are all measuring the same underlying attribute. Internal 
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consistency can be measured in a number of ways. The most commonly used 

statistic is Cronbach’s coefficient alpha. This statistic provides an indication of 

the average correlation among all of the items that make up the scale. Values 

range from 0 to 1, with higher values indicating greater reliability. 

 

Nunnally (1978, p. 230) recommended a minimum level of 0.7 for Cronbach’s 

coefficient alpha value. 

 

Vogt (2005, p. 71) defined Cronbach’s Alpha as ‘a measure of internal 

reliability or consistency of the items in an instrument or index’. He added that 

Cronbach’s Alpha is ‘a measure of the intercorrelation of the items and 

estimates the proportion of the variance in all the items that is accounted for. 

Like other reliability coefficients, it ranges from 0 to 1.0. Scores towards the 

high end of that range (e.g. above .70) suggest that the items in an index are 

measuring the same thing’. 

 

Pallant (2011, p. 100) opined that Cronbach’s alpha values ‘above .7 are 

considered acceptable; however, values above .8 are preferable’. 

 

Coakes, Steed & Ong (2010. p. 132) observed that in the reliability analysis 

the Item-total Statistics have a number of important columns such as: 

 

‘Corrected Item-Total Correlation: this column gives the Pearson 

correlation coefficient between the score on the individual item and the 

sum of the scores on the remaining items. 

 

Cronbach’s Alpha if Item Deleted: this column gives the alpha 

coefficient that would result if the item was removed from the scale’. 

 

Pallant (2011, p. 100) noted that it is necessary to check ‘the Inter-Item 

Correlation Matrix for negative values. All values should be positive, indicating 

that the items are measuring the same underlying characteristic. The 

presence of negative value could indicate that some of the items have not 

been correctly reversed scored. Incorrect scoring would also show up in the 
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Item-Total Statistics table with negative values for the Corrected-Item Total 

Correlation values. These should be checked carefully if you obtain a lower 

than expected Cronbach alpha value’. 

 

Pallant (2011, p. 100) commented that low values of Corrected Item-Total 

Correlation (e.g. less than .3) ‘indicate that the item is measuring something 

different from the scale as whole’. 

 

3.5.5 Normalisation  

OECD (2009, p. 15) stated that ‘indicators should be normalised to render 

them comparable. Attention needs to be paid to extreme values as they may 

influence subsequent steps in the process of building a composite indicator. 

Skewed data should also be identified and accounted for’. 

 

Nardo, Saisana, Saltelli & Tarantola (2005, p. 27) opined that ‘Normalisation is 

required prior to any data aggregation as the indicators in a data set often 

have different measurement units’. 

 

Nardo, Saisana, Saltelli & Tarantola (2005, p. 28) mentioned that ‘Distance to 

a reference measures the relative position of a given indicator vis-à-vis a 

reference point. This could be a target to be reached in a given frame’. 

 

Freudenberg (2003, p. 10) asserted that ‘variables need to be standardised or 

normalised before they are aggregated into composite indicators. Variables 

come in a variety of statistical units and different variable sets have different 

ranges or scales. Variables need to be put on a common basis to avoid 

problems in mixing measurement units (e.g. firms, people, money). They must 

be adjusted on dimensions such as size/population/income and smoothed 

through time against cyclical variability. Variables are normalised to avoid 

having extreme values dominate and also to partially correct for data quality 

problems. There is reason to believe that values extremely far from the 

average or normal range are more likely to reflect poor underlying data.’ 
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Nardo, Saisana, Saltelli & Tarantola (2005, p. 87) argued that sometimes 

there is no need to normalise the indicators, especially if they are already 

expressed with the same standard, for example in terms of percentages. 

 

For the ICT Development Index (IDI), the ITU report Measuring the 

Information Society (2009, p. 80) used the distance to a reference measure as 

the normalisation method. In accordance with the ITU, the reference measure 

is the ideal value that could be reached for each variable. 

 

The ITU report Measuring the Information Society (2009, p. 80) explained that 

for the indicators selected for the construction of the IDI, it was important to 

transform the values to the same unit of measurement, since some of them 

were expressed as a percentage (of the population or households where 

maximum value is 100), while other indicators (although expressed as a 

percentage) can have values exceeding 100, such as mobile cellular 

subscription or international Internet bandwidth. In cases where it was 

necessary to normalise the indicators, the ideal value was computed by 

adding to standard deviations to the mean. 

 

The method used by ITU to calculate the ideal values could be found in the 

Chebyshev’s Rule described below. 

 

Weiss (1995, p. 131) asserted that ‘almost all of the data in any data set will 

lie within three standard deviations to either side of the mean. The Russian 

mathematician Pafnuty Lvovich Chebychev (1821-1894) developed a rule that 

generalizes this statement and also makes it more precise. 

For any data set: 

 

Property 1: At least 75% of the data lie within two standard deviations to either 

side of the mean, that is, between  - 2s and + 2s.  

Property 2: At least 89% of the data lie within three standard deviations to 

either side of the mean, that is, between - 3s and + 3s. 
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Property 3: In general, for any number k > 1, at least 1 – 1/k² of the data lie 

within k standard deviations to either side of the mean, that is, between - k.s 

and  + k.s.’ 

 

Wagner (1992, p. 63) argued that ‘Even if the frequency distribution is not 

normal, Chebyshev’s Rule applies. It states that for any frequency distribution: 

 

a. Possibly very few data points are within one standard deviation of the 

mean,  ± s, but 

b. At least 3/4 of the data points are within two standard deviations of the 

mean,  ± 2s, and 

c. At least 8/9 of the data points are within three standard deviations of the 

mean, ± 3s. 

d. Generally, at least 1 – 1/k² of the measurements in the data set have a 

value within k standard deviations of the mean, in the interval  ± ks for 

any number k > 1.’  

 

3.5.6 Weighting  

OECD (2009, p. 15) argued that ‘indicators should be aggregated and 

weighted according to the underlying theoretical framework. Correlation and 

compensability issues among indicators need to considered and either be 

corrected for or treated as features of the phenomenon that need to retained 

in the analysis’. 

 

Freudenberg (2003, p. 12) argued that ‘Variables which are aggregated in a 

composite indicator have first to be weighted -- all variables may be given 

equal weights or they may be given differing weights which reflect the 

significance, reliability or other characteristics of the underlying data. The 

weights given to different variables heavily influence the outcomes of the 

composite indicator. The rank of a country on a given scale can easily change 

with alternative weighting systems. For this reason, weights ideally should be 

selected according to an underlying theoretical framework or conceptual 

rationale for the composite indicator. A stated methodology should be used for 

determining weights and should be explained transparently’. 
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The author added that ‘In many composite indicators, all variables are given 

common weights largely for reasons of simplicity. Theoretical frameworks for 

deriving coherent weighting approaches are difficult to construct. This implies, 

however, that all indicators in the composite have equal importance, which 

may not be the case’. 

 

Nardo, Saisana, Saltelli & Tarantola (2005, p. 31) mentioned that ‘A number of 

weighting techniques exist. Some are derived from statistical models, such as 

factor analysis (PCA/FA), data envelopment analysis and unobserved 

components models (UCM), or from participatory methods like budget 

allocation processes (BAP), analytic hierarchy processes (AHP) and conjoint 

analysis (CA)’. 

 

Nardo, Saisana, Saltelli & Tarantola (2005, p. 89) observed with respect of 

weighting technique based on principal components analysis or factor 

analysis that ‘Principal components analysis, and more specifically factor 

analysis, groups together individual indicators which are collinear to form a 

composite indicator that captures as much as possible of the information 

common to individual indicators. Note that individual indicators must have the 

same unit of measurement. Each factor (usually estimated using principal 

components analysis) reveals the set of indicators with which it has the 

strongest association. The idea under PCA/FA is to account for the highest 

possible variation in the indicator set using the smallest possible number of 

factors. Therefore, the composite no longer depends upon the dimensionality 

of the data set but rather is based on the “statistical” dimensions of the data. 

According to PCA/FA, weighting intervenes only to correct for overlapping 

information between two or more correlated indicators and is not a measure of 

the theoretical importance of the associated indicator. If no correlation 

between indicators is found, then weights cannot be estimated with this 

method’. 

 

Weights of indicators and constructs have a considerable effect on the entire 

ICT index and the country ranking. Weighting provides a balanced structure in 
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the index. Weights based on principal component analysis or factor analyses 

were chosen as the weighting method. 

 

The ITU report Measuring the Information Society (2009, p. 81) summarized 

the weighting technique based on principal components analysis (PCA) by 

performing the following steps: 

• The component loadings were squared and divided by the share of 

variance explained by the component. 

• The results were then multiplied by the ratio of the variance explained by 

the component and total variance. 

• The derived weights were rescaled to sum up to 100 (to increase 

comparability). 

 

The three steps proposed by ITU for weighting were performed for the Internet 

Activity, Digital Economy and e-Commerce IGI constructs. 

 

3.5.7 Aggregation 

Vogt (2005, p. 5) defined aggregation as ‘A summary statistic composed of 

data about individual cases or units, such as the mean score on a test 

calculated from individuals’ test scores’. 

 

Nardo, Saisana, Saltelli & Tarantola (2005, p. 32) noted that ‘Aggregation 

methods also vary. While the linear aggregation method is useful when all 

indicators have the same measurement unit, provided that some 

mathematical properties are respected. Geometric aggregations are better 

suited if the modeller wants some degree of non compensability between 

individual indicators or dimensions. Furthermore, linear aggregation rewards 

base-indicators proportionally to the weights, while geometric aggregations 

reward those countries with higher scores’. 

 

3.5.8 Robustness  

OECD (2009, p. 15) opined that ‘analysis should be undertaken to assess the 

robustness of the composite indicator in terms of, e.g., the mechanism for 

including or excluding single indicators, the normalisation scheme, the 
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imputation of missing data, the choice of weights and the aggregation 

method’. 

 

The methodology was selected to address the research concerned with the 

realization of the Asia-Pacific vision of the information society in the APEC 

member economies. The distinct assumptions of the nature of social science: 

ontological and epistemological were debated. The paradigms of the social 

science called our attention with the purpose to select the pattern which will 

address the study The analysis of the relationship between theory and 

research made possible to conclude that the research accomplish the 

characteristics of deductive approach. A review of the aims of the research 

defined the quantitative approach of this study. In the same manner the 

reliability, validity, level of measures and specialized measure were identified 

for the research. This analysis gave as result the necessity to develop a 

composite indicator or index following the OECD’s guidelines. For research 

method, triangulation was considered the best option in order to improve the 

selection of the indicators. The region covered by the study defined the type 

of sampling. In accordance with OECD the PCA, one of the multivariate 

technique was selected for data analysis. Figures 3.10 and 3.11 show the 

roadmaps for selection of the research methodology done in this chapter. 

  



151 

 

 

Source: Author’s design. 

Figure 3.10: Roadmap for the selection of the research methodology 
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Source: Author’s design. 

Figure 3.11: Roadmap for the selection of the research methodology 

(continuation) 

 

 

Undoubtedly, the scientific study of research techniques, instruments of 

measurements and strategies for obtaining valid information developed in this 

chapter constitute the foundation for the next step of the research: the data 

analysis. 
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Chapter 4 

 

4 DATA ANALYSIS 

In concurrence with the WSIS process, the ITU has developed some indices 

for the measurement of the information society, which have currently 

converged into the ICT Development Index (IDI) launched in 2007. The ITU 

report Measuring the Information Society (2011, p. 14) presented the 2010 IDI 

results for the 159 countries included in the index, ranked by the 2010 IDI 

values which are shown in Appendix E. The 2010 IDI scores for the APEC 

countries are utilized in item 4.1.6.2 with the purpose to make comparison 

with those obtained with the IGI. The result of this analysis is shown in Table 

4.71. This ITU publication (pp. 8 - 9) also presented the results of the 2010 

ICT price basket displayed in Appendix F. The 2010 ICT price basket for the 

APEC countries are used as data in item 4.1.4.1.5 during the construction of 

the IGI. 

 

However, the ICT indicators, which integrate each construct of the current ITU 

index, are not in step with the deployment of ICTs potentially compromising 

the analysis by leading to less accurate scores. Therefore this research 

proposes a new index to measure the information society, which we have 

called IGI. The design of the IGI model was based on the professional 

experience of the researcher, his participation at two WSIS conferences held 

by ITU in the 8th World Telecommunication /ICT Indicators Meeting in 2010 

(Appendix G) and in the WSIS Forum 2011 (Appendix Q) in Geneva, on the 

experience of expert members of a Focus Group collaborating on this 

research, in the participation of the Expert Group in Telecom/ICT Indicators 

(Appendix H) and on the statistical multivariate analysis using a factor 

analysis technique. The data corresponding to the 21 APEC countries were 

collected from recognized and reliable sources. A comparative analysis was 

then carried to get a sense of the variation between the IDI and IGI indices in 

the measurement of the progress towards the information society in the APEC 

economies. 
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4.1 Construction of a new ICT index: ICT Griffith Index (IGI)  

It is clear that an index in line with emergent ICT developments using more 

current and realistic indicators is needed. To this end, it is proposed that a 

new one should be developed suitably called the ICT Griffith Index (IGI). This 

new index provides significant accuracy in the measurement of the realization 

of the Asia-Pacific vision on information society in the APEC countries. 

 

The steps to construct the IGI following the methodology selected in item 3.5 

are discussed below. 

 

4.1.1 Developing a theoretical framework  

Developing a theoretical framework was the starting point in constructing the 

IGI, beginning with the selection of indicators for each of the constructs. 

 

In agreement with item 3.5.1 concerning the development of the theoretical 

framework, the participation of a focus group, was considered valuable. The 

group was integrated with experts collaborating in the selection of the 

preliminary indicators and constructs for IGI. 

 

Pett, Lackey & Sullivan (2003, p. 29) recognized that Focus groups ‘are quite 

useful for identifying empirical indicators of a selected construct’. 

 

4.1.1.1 Selection of the members of the Focus Group 

According to the process outlined in item 3.4.1.2.2 participants in the focus 

group were selected considering their vast experience in the management of 

the fields of Information and Communication Technologies, 

Telecommunication and Regulation, both in the state and private sectors. 

 

These experts were as follows: 

 

Mr. Luke Elin 

Business Development Manager EY3 

Brisbane, Australia 
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Mr. Duncan Unwin 

Australian Army Reservist 

Principal Consultant for the Company Business Aspect 

Brisbane, Australia 

 

Mr. José Pileggi 

Former President of Ecuadorian National Telecommunication Council 

(CONATEL) 

Guayaquil, Ecuador 

 

Mrs. Salma Jalife 

Former Commissioner of Mexican Federal Commission of Telecommunication 

(COFETEL) 

Ciudad de México, México 

Mr. Fernando Pafumi 

Director, Pyramid Research 

Latin American Office 

Miami, USA 

 

Mr. Pablo Hinojosa 

Senior Public Affairs Advisor of Asia Pacific Network Information Centre 

(APNIC) 

Brisbane, Australia 

 

Mr. German Valdez  

Communications Director of Asia Pacific Network Information Centre (APNIC) 

Brisbane, Australia 

 

My principal supervisor Dr. Louis Sanzogni and my associate supervisor Dr. 

Luke Houghton were also distinguished members of the Focus Group.  

 

All the above-mentioned persons kindly accepted my invitation to participate 

as members of the Focus Group. 
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4.1.1.2 Discussions of the Focus Group 

With the purpose of facilitating the work of the Focus Group a blog called 

Information Society was set at http://fvillao.blog.espol.edu.ec/ 

 

Figure 4.1 shows the logo of the information society blog created for the 

Focus Group. 

 

 

 

 

Source: Author’s design. 

Figure 4.1: Information society blog 

 

Members of Focus Group were welcome through an email sent on the 21st of 

January 2011 thanking them for accepting the invitation to form part of the 

Focus Group dealing with the selection of more current and realistic ICT 

indicators in line with emergent ICT developments, which would permit to 

produce high quality and internationally comparable data and greater 

accuracy in the measurement of the information society. 

 

To initiate the discussion of the Focus Group I posted on January 21, 2011, 

the following message to their members: 

 

‘The Geneva WSIS Plan of Action defined 10 specific targets to be 

achieved by 2015 to building an inclusive information society and it 

calls for the establishment of A realistic international performance 

evaluation and benchmarking (both qualitative and quantitative), 

through comparable statistical indicators and research results, should 

be developed to follow up the implementation of the objectives, goals 

http://fvillao.blog.espol.edu.ec/
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and targets in the Plan of Action, taking into account different national 

circumstances. 

 

The World Telecommunication/ICT Development Report 2010: 

Monitoring the WSIS Targets, a mid-term review, recognizes that the 

WSIS targets are not only very broad, but also do not include 

measurable indicators, which makes monitoring something of a 

challenging proposition and international comparisons almost 

impossible. To address these challenges, this report interprets the 

targets and proposes a number of indicators for benchmarking that 

could be collected by countries before 2015. Although some data are 

collected at the international level, only 45 ITU Member States 

responded to the 2009 ITU questionnaire of the Survey on the WSIS 

target’. One reason for it could be that some of the indicators selected 

are too difficult to be collected by all the countries. In addition not all 

targets are related to all WSIS action lines. 

 

In the same way, the document called Monitoring the WSIS Targets: 

proposed list of indicators prepared by the Task Group on Measuring 

the WSIS Targets (TG WSIS) for the 8th World Telecommunication/ICT 

Indicators Meeting (WTIM) held in Geneva, 24-26 November 2010, 

recognizes that at the international level, no systematic approach has 

been taken so far to measure progress towards the achievement of the 

WSIS targets. The WSIS outcome documents do not specify 

quantifiable indicators that could be applied to monitor progress. As a 

result, no international framework exists for measuring the WSIS 

targets and goals. 

 

On the other hand, the ICT Development Index (IDI), made up of 11 

indicators covering ICT access, use and skill, does not indicate which 

WSIS target is measured and which WSIS action lines are connected 

with them. In this case 154 members have collected the indicators in 

2009. 
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Probably new ICT realistic and comparable indicators need to be 

formulated in accordance with today’s ICT development which would 

permit measuring and following-up the WSIS targets. For example the 

following indicators could be considered: 

 

CONSTRUCT:  DIRECT INDICATORS: 

 

Internet activity:    

1. Percentage of the population who  

   visit a Website  

2. Percentage of the population 

participating in a social networking 

(facebook, twitter, hi5, etc.).  

3. Numbers of internet domains per 

1000 inhabitants.  

4. Number of IPv4/IPv6 address.  

5. Average number of hours spent 

online at home per person per year.  

6. Average number of web pages 

viewed per person per year.  

7. Volume of data downloaded (terabits) 

per year.  

8. Internet traffic index.  

9. Percentage of the population 

listening to web radios or watching 

web TV.  

10. Percentage of the population 

reading/ downloading online 

newspapers/news magazine). 

 Digital economy: 

 

11. Connectivity scorecard. 

12. Total annual revenue for all ICT 

industries as percentage of GNP. 
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13. Percentage of total ICT industry 

revenue of total industry revenue. 

14. Total annual revenue in ICT as 

percentage of GNP. 

15. Total annual investment in ICT as 

percentage of GNP. 

16. Percentage of foreign investment in 

total ICT investment. 

17. ICT goods imports as a percentage 

of total imports (ICT3). 

18. ICT goods exports as a percentage 

of total exports (ICT4). 

19. Number of personal computers per 

1000 inhabitants. 

20. Proportion of businesses with 

internet access. 

21. Proportion of businesses with web 

presence. 

22. Proportion of businesses with 

internet access and broadband as 

main type of connection. 

23. Proportion of businesses which place 

orders via the Internet o web. 

24. Proportion of businesses which 

received orders via the Internet or 

web. 

25. Proportion of person employed 

routinely using the Internet (B4). 

26. Proportion of ICT workforce of the 

total employed person. 

 

Universal service and access: 

 

27. Universal Service Obligation as a 
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percentage of GNP. 

28. Percentage of farms using internet 

for business operation. 

29. Percentage of farms using a 

broadband connection. 

30. Total number of Public Internet 

Access Centres (total numbers of 

cybercafés) per 1000 inhabitants. 

31. Percentage of the population with 

broadband coverage. 

32. Percentage of the population with 

mobile coverage. 

33. Percentage of the rural population 

with mobile coverage. 

34. Percentage of the population with 3G 

mobile coverage. 

35. Percentage of the rural population 

with 3G mobile coverage. 

36. ISP providers per 1000 inhabitants. 

37. ISP providers per 1000 inhabitants in 

rural areas. 

E – Government: 

 

38. Public procurement online as 

percentage of GDP. 

39. Percentage of public agencies with 

websites. 

40. Percentage of public sector providing 

online service. 

 

What is your opinion about the ICT indicators proposed?’ 

 

On March 2, 2011, a new ICT index, called the ICT Griffith Index (IGI), to 

measure the information society was proposed to the members of the Focus 
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Group using more realistic and comparable indicators in accordance with 

today’s ICT development. The conceptual framework designed for 

constructing IGI is shown in Figure 4.2. 
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Source: Author’s design. 

Figure 4.2: IGI model version 1 with ICT indicators and constructs for online discussion of the Focus Group 
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It was mentioned in the blog that not all 40 indicators proposed need be used. 

The members of the Focus Group were requested to state their opinion with 

respect to the indicators to be selected in order to establish each construct. 

 

Some responses of the Focus Group members were as follows: 

 

 Response 1: 

 

‘I think there will be a lot of issues with your selection in terms of 

making comparative studies among different countries, as many of 

these indicators are still not standardized.  

 

I like your selection because it doesn’t have teledensity as the anchor 

point or the departing point. I am of the view (contrary to ITU) that 

teledensity is not a core indicator and that information society doesn’t 

start with a copper telephone line at home.’ 

 

Response 2: 

 

Internet Activity: 

‘Perhaps your indicators from 1 to 10 could be more valuable if you 

separate them on age ranges, in order to understand for example in the 

case of developing countries if alphabetization is a barrier to Internet 

activity. For example let me give you the numbers of Mexico, from ages 

60 up, people that don´t read + write is around 25%, in ages 5 to 18 it is 

1.9%; perhaps you get that in ages 60 and up they don´t access 

internet that much, but it is not because of lack of interest, it is because 

they are not capable of reading or writing even though they could have 

access. 

 

I also suggest you separate those indicators that measure activity, from 

those that measure infrastructure to be able to explain why you are 

using them. I suppose you are measuring activity to understand the 

convergence phenomenon, where users and consumers prefer to 
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contract one stop shopping service rather than using traditional 

separate networks, and how this has penetrated in the markets as the 

preferred offer. So it might be interesting to include an indicator of 

usage of VoIP services versus traditional telephony’. 

 

Response 3: 

 

Digital Economy: 

‘It could be necessary to clarify the meaning of scorecard. Indicators 15 

and 16 are adequate as they represent investment in ICT. However, it 

could be interesting to understand the flow of investment in accordance 

with the technologies and services being deployed. Indicators 12 to 13 

on revenues are also adequate as they show success of the 

deployment and implementation of the different technologies and the 

ability of service providers to gain market share or introduce innovative 

services. Perhaps if indicators on investment and revenue are 

distributed not on a national basis, but in a different geographical or 

geopolitical area such as a State or a Department it could show where 

the flows of investment and revenues are coming from and which areas 

are less attractive to immediately raise awareness of those zones that 

might need the intervention of public policy or regulatory directives that 

could change the course of investment and revenues’. 

 

Response 4: 

 

Internet Activity: 

‘One area you may not have considered in the evolution of non-

browser-based applications on the Internet. In countries such as Japan 

the primary platform of the <30s is the mobile handset not the PC. With 

the advent of the iPhone the trend has been back to Apps. It’s worth 

making your measures broad enough to encompass use of mobile 

phone apps that access content via the Internet’. 

 

Universal Service and Access: 
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‘It may be worthwhile looking at some relatively easy to collect proxies 

for this in the telecommunications and network space. I am thinking of 

capturing total Internet bandwidth into the country (available via ITU) 

and total number of routable IP addresses registered. For the latter you 

need to not use the IP addresses to a top level domain (TLD) because 

countries routinely register domains to foreign entities for profit e.g. .ly 

is not representative of Lybia’s level of development as it is used by a 

popular linking site. You would need to find a way of excluding non-

domestic registers (a possibility if you can talk to the TLD administrator) 

and then map these to unique IP addresses’. 

 

Response 5: 

 

Universal Service and Access: 

‘Something like ITU Indicator code 4214 would be an easy measure. It 

will tend to lead to marginally e-Commerce uptake. Basically if there not 

e-Commerce or Internet use this figure will be low. Conversely it will 

capture the Internet black economy in countries like Nigeria and 

Romania’. 

 

The following commentaries regarding the above responses were given to the 

Focus Group members through the blog: 

 

 Age is a powerful factor of ICT use so a common age cut-off and 

categories are important. The International Telecommunication Union 

(ITU) has recommended using as a minimum the following equal-sized 

ranges: 15 to 24; 25 to 34; 35 to 44; 45 to 54; 55 to 64 and 65 to 74. 

Forty-one countries are encouraged to collect data for other age 

groups, in particular, children. Four additional age ranges outside the 

minimum recommended age ranges are: 1 to 4, 5 to 9, 10 to 14 and 75 

and over. These should be used where the age scope permits.  

 

In addition it should be mentioned that in order to measure the indicator 

HH7 “Proportion of individuals who used the Internet (from any 
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location) in the last 12 months” which is related to Internet Activity, ITU 

has established a minimum age scope available for comparisons of 16 

to 74 years old. The age scope recommended for measuring is the 

entire population. In this way in 2009 the population included by the ITU 

countries that have measured Internet users (HH7) was: 

 

Maximum in-scope population covered         Number of ITU Economies 

 

All population:                                                             4 

Population age 3+, 5+, 6+, 7+                                   18 

Population age 10+, 12+ (*)                                       13 

Population age 14+, 15+, 16+                                      7 

Population age 16-74 (mainly Europe)                        27 

Population age 18+, 20+                                              3 

Population age less than 74                                         1 

Source: ITU. WTIM-10 

Note (*): Three of these countries restrict it to 74 years old in the upper limit. 

 

 The Connectivity Scorecard is the first index to examine quality and 

quantity of ICT usage and infrastructure and to link it to a country’s 

social and economic prosperity. It was created by Professor Leonard 

Waverman, London Business School, and economic consulting firm 

LECG, commissioned by Nokia Siemens Networks. The Connectivity 

Scorecard ranking the extent to which countries usefully employ 

Information and Communication Technologies. The Connectivity 

Scorecard captures the link between technology and economic growth. 

 

The first step taken is to divide the economy into 3 ‘pillars’: business, 

consumer and government and assign weights to these pillars. The 

greatest weighting is given to the business ‘pillar’ since it is a key 

contributor to productivity growth. For each component of the scorecard 

they are two Sub-categories: infrastructure and usage and the basis for 

weighting depend of their contribution to consumer utility, to business 

productivity and to government productivity. 
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Considering the fact that the Connectivity Scorecard is an ICT index for 

itself which uses some of the indicators included in the IGI model, it has 

been eliminated as an IGI indicator. 

 

 ICT represents one of the highest areas of administrative spending for 

a Government, and one that permanently requires new investments for 

the maintenance and replacement of existing systems and the 

development and deployment of new systems. The intervention of 

public policy or regulatory directives could be necessary to change the 

course of investment and revenues. For example in the Australia case, 

three of the six Australian Government ICT Investment Policies are: 

 

Principle 1: Government should be provided with sufficient information 

from an agency and whole of government perspective to enable 

appropriate assessment of allocation of funds for ICT enabled business 

change programs and projects. 

 

Principle 3: Investments in new business capability involving ICT 

should be justified by and measured against costs and benefits. 

 

Principle 4: Agencies are responsible for measuring the outcomes 

achieved by ICT and the return on the investment in ICT and for 

sharing learnings across government at key points in each project’s 

lifecycle. 

 

 In order to show where the ICT industry has invested one solution 

could be to measure the indicators 12, 13, 14, 15 and 16 broken down 

by ICT sub-sector. The ICT sector includes five sub-sectors: three ICT 

manufacturing sub-sectors (IT equipment; IT Components, Telecom & 

Multimedia Equipment; and Measurement Instruments) and two ICT 

service sub-sectors (Post and Telecom Services, and Computer 

Services and Software). 

In addition, due to that ICT underpins growth in all sectors of the   

economy perhaps it could be important to include a new indicator: “ICT 
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Business Expenditure on Research and Development (BERD) as 

percentage of GDP”. For example, whilst US invest 0.65% of its GDP in 

ICT BERD, EU spends only 0.35%. 

 

In the same way this indicator could be broken down by ICT sub-sector: 

“BERD by ICT sub-sector as percentage of GDP”. According to the 

“2010 Report on R&D in ICT in the European Union” the only ICT sub-

sector in EU that saw sustained high rates of growth every year is the 

Computer Services and Software. As a result, it now has the second 

largest BERD in the ICT sector, but it is still far behind IT Components, 

Telecom & Multimedia Equipment sub-sector. 

 

 More and more people use every day an app instead of a browser to 

access content online. Gardner predicted in January 13, 2010, that by 

2013, mobile phones will overtake PCs as the most common Web 

access device worldwide. According to Gartner’s PC installed base 

forecast, the total number of PCs in use will reach 1.78 billion units in 

2013. By 2013, the combined installed base of smartphones and 

browser-equipped enhanced phones will exceed 1.82 billion units and 

will be greater than the installed base for PCs thereafter. 

 

Consumers in the United States are more likely to buy a smartphone in 

2011 than PCs, mobile phones, e-readers, media tablets and gaming 

products according to a recent survey by Gartner. U.S. smartphone 

sales are expected to grow from 67 million units in 2010 to 95 million 

units in 2011. 

 

According to October 2010 data from The Nielsen Company, 29.7% of 

U.S. mobile subscribers now own smartphones that run full operating 

systems. 

 

In this way the ‘Mobile phones apps that access content via the Internet 

per 100 inhabitants’ could be an important indicator to measure the 

information society in industrialized economies. 
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However, the principal barrier against the use of smartphones to 

access content via the Internet in the developing countries is evidently 

associated to the poverty of people. In these countries the price of 

smartphones is out of reach of all but the upper classes. For example 

China with a population of more than 1300 millions has only 10% 

market penetration of smartphones. 

 

 Total Internet bandwidth into the country (available via ITU) is 

measured by the ITU Indicator code 4214 titled “International Internet 

bandwidth (Mbits/s). 

 

4.1.1.3 Indicators selection 

Indicators were selected considering their relevance to the information society 

social phenomenon, and their mutual relationship. 

 

Although among the 40 initially proposed ICT’s indicators some were 

considered relevant for measuring the implementation of the information 

society, as for example percentage of the population who visit a website, 

percentage of the population participating in a social networking, average 

number of web pages viewed per person per year, volume of data download 

per year, internet traffic index, it was not possible to use them as firstly, they 

made up the bulk of the missing data in the majority of the APEC economies; 

and secondly, due to the obviously high bivariate correlation between some 

indicators initially proposed for discussion, for example percentage of 

population with broadband coverage - percentage of population with 3G 

mobile coverage. For these reasons, a restructuring of IGI model was done 

using 24 indicators. It is worth mentioning that for Australia, the Australian 

Bureau of Statistics (ABS) and the Australian Communication and Media 

Authority (ACMA) have data available for most of the 40 ICT’s indicators 

initially proposed to the Focus Group. 

 

Figure 4.3 illustrates the IGI model version 2 with these indicators selected. 
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Source: Author’s design. 

Figure 4.3: IGI model version 2 with ICT indicators and constructs for face to face discussion of the Focus Group 
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On March 27, 2011, the members of the Focus Group living in Brisbane, 

Australia, had a face-to-face meeting in order to discuss the proposal shown 

in Figure 4.17. During the meeting they reached the consensus that the 

constructs Individual Internet Use and Online Presence could be joined into 

one called Internet Activity, however this consideration was postponed until 

performing Principal Component Analysis (PCA), the next step in the 

construction of IGI. It was agreed in addition to maintain 18 indicators, to 

replace 4 and to eliminate 2 for missing data during the data collection. 

 

The result of the blog deliberations of the Focus Group transcribed before and 

the face-to-face meeting mentioned above was the basis for building the 

conceptual framework reflected in the IGI model version 3 displayed in Figure 

4.4. 
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Source: Author’s design. 

Figure 4.4: IGI model version 3 with ICT indicators and constructs after the discussion of the Focus Group for factor 

analysis



173 

 

4.1.2 Data collection  

The data for the selected 22 ICT indicators corresponding to the 21 APEC 

countries was obtained, from different sources, among others: 

 

 Australian Computer Society (ACS) 

 Australian Communications and Media Authority (ACMA) 

 Australian Public Service Commission 

 Australian Bureau of Statistics (ABS) 

 Asia Pacific Network Information Centre (APNIC) 

 comScore 

 China Internet Watch: China Social networking site statistics 2009 

 IP & Domain Name Deployment Website 

 Organization for Economic Co-operation and Development (OECD) 

database 

 OECD Broadband portal 

 Nielsen 

 Gartner 

 Department of Broadband Communications and the Digital 

Economy of Australian Government 

 The Australian Domain Name Administrator (auDA) 

 Internet Assigned Numbers Authorities (iana) 

 Australian Information Industry Association (aiia) 

 Winds Latin America: Report ICT Research in Mexico 

 Internet Consumer Download speedNet Index 

 Internet Service Providers statistics (NationMaster.com) 

 Internet Speed Test 

 U.S. Department of Commerce / National Telecommunications and 

Information Administration 

 World Bank Database Indicators 

 World Telecommunication/ICT Indicators Database Online 

 Yearbook of Statistics Telecommunications/ICT Indicators, and 

others. 

 



174 

 

Appendix I shows the data collected for the selected 22 ICT indicators 

corresponding to the 21 APEC countries. 

  

4.1.3 Imputation of missing data  

The hot deck imputation of Nardo, Saisana, Saltelli & Tarantola (2005, p. 55) 

equivalent to the nearest neighbour approach of Freudenberg (2003) 

described in item 3.5.3 was chosen for calculating the IGI scores of the APEC 

countries with missing data. 

 

In accordance with the OECD definition, Hot/Deck imputation ‘is a method of 

imputation whereby values of variables for good records in the current (hot) 

survey file are used to impute for blank values of incomplete records’. 

 

A crucial step in the construction of the IGI index is to produce an entire data 

set, without missing data values. For this reason in order to perform PCA and 

build the IGI only real data from reliable sources mentioned above, were taken 

in consideration and the imputation of missing data was performed after the 

model was designed. The imputation was used only to calculate the IGI 

scores with countries with missing data. 

 

Taking in consideration that the sample in the research is N = 21 countries, 

the missing data for each construct could be observed in the Descriptive 

Statistics tables and in the Case Processing Summary tables (number of 

cases for the reliability test) during the PCA performing. 

 

The numbers of missing data for the construction of the IGI are detailed 

below. 

 

Construct 1: 3 

Construct 2: 2 

Construct 3: 7 

 

The number of missing data for each indicator of the IGI can be observed in 

the Descriptive Statistics shown in the histograms included in item 4.1.5. 
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Appendix K mentioned above shows the APEC countries which have data 

with hot deck imputation. 

 

4.1.4 Multivariate analysis 

With the purpose of decreasing the number of indicators included in the IGI 

model illustrated in Figure 4.4 and to investigate the complete structure of the 

indicators, Principal Component Analysis (PCA) was applied as a data 

reduction technique following the methodology explained in item 3.5.4. 

 

SPSS Version 17.0, a Statistical Package for the Social Science, was used as 

it has many useful features to help with the analysis. 

  

4.1.4.1 Reduction of the number of indicators of the proposed IGI model 

using Principal Component Analysis (PCA)  

The 22 indicators of the proposed IGI model clustered in 4 constructs: 

individual Internet use, online presence, digital economy and universal service 

and access, were subjected to principal component analysis using SPSS. 

 

Prior to performing PCA to each construct, the suitability of data for factor 

analysis was assessed following the rules explained in item 3.5.4.1.1. 

 

For the evaluation of the suitability there are rules of thums to establish how 

many cases (countries) are necessary to perform PCA/FA. Some of them are: 

the rule of 10 in which there should be at least 10 cases for each variable, the 

rule of 3:1 ratio in which the cases-to-variables should be no lower than 3 and 

the rule of 5:1 ratio in which the cases-to-variables should be no lower than 5. 

 

In the proposed IGI model there are: 

 

Construct 1 = 21:5 cases-to-variables 

Construct 2 = 21:3 cases-to-variables 

Construct 3 = 21:9 cases-to-variables 

Construct 4 = 21:5 cases-to-variables 
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Therefore, for all constructs the rule of 10 cases for each variable is satisfied, 

the rule of cases-to-variables no lower than 3 is satisfied for Construct 1, 2 

and 4. In addition, for Construct 2 the rule of cases-to-variables no lower than 

5 is satisfied. 

 

4.1.4.1.1 PCA applied to Construct 1, proposed IGI model: Individual 

Internet Use (5 indicators) 

Table 4.1 shows a Kaiser-Meyer-Olkin value of .545 for the 5 indicators, lower 

than the recommended value of .6, and Bartlett’s Test of Sphericity did not 

reach statistical significance. Therefore factorability is not assumed. 

 

Table 4.1: KMO and Bartlett’s test for Construct 1 (5 indicators) 

 

 

Table 4.2 below displays the Cronbach’s alpha coefficient of this construct. Its 

value is .437, much lower than the recommended minimum level of .7. 

 

Table 4.2: Reliability Statistics for Construct 1 (5 Indicators) 

 

 

Table 4.3 shows the Inter-Item Correlation Matrix, which gives negative values 

for the indicator Number of hours using a social networking site (home & 

work) per person per month. 
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Table 4.3: Inter-Item Correlation Matrix for Construct 1 (5 indicators). 

 

 

Table 4.4 shows the Item-Total Statistics. The column headed Corrected-Item 

Total Correlation also gave a negative value for the indicator Number of hours 

using a social networking site (home & work) per person per month (-.073). 

 

Table 4.4: Item–Total Statistics for Construct 1 (5 Indicators) 

 

 

Taking into consideration the criterion presented in item 3.5.4.2 and in order to 

improve the scale, the indicator Number of hours using a social networking 

site (home & work) per person per month was removed and principal 

component technique was reapplied. 
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Table 4.5 shows that the Kaiser-Meyer-Olkin value is .591 for the 4 indicators, 

lower than the recommended value of .6, and Bartlett’s Test of Sphericity 

does not reach statistical significance. 

 

Table 4.5: KMO and Bartlett’s test for Construct 1 (4 indicators) 

 

The table labelled Communalities gives information about how much of the 

variance in each indicator is explained by the factors that have been 

extracted. Communality is the sum of squared loading for a variable across 

factors. 

  

Low values (e.g. less than .3) could indicate that the item does not fit well with 

the others items in its component (Pallant, 2011, p. 182). 

 

Table 4.6 shows the communality of the items with International Internet 

Bandwidth (Mbts) per Internet User holding the lowest communality (.090). 

This low value indicates that the indicator does not match well with the other 3 

indicators in Construct 1. 

 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .591 

Bartlett's Test of Sphericity Approx. Chi-Square 11.867 

Df 6 

Sig. .065 
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Table 4.6: Communalities for Construct 1 (4 Indicators) 

 

 

Table 4.7 shows the Component Matrix. It can be seen that the indicator 

International Internet bandwidth (Mbts) per Internet user has the lowest 

loading in Component 1 (.300). 

 

Table 4.7: Component Matrix for Construct 1 (4 indicators) 

 

The indicator International Internet bandwidth (Mbts) per Internet user, as it 

was mentioned before, had the lowest communality value and it also showed 

the lowest loading in Component 1. For these reasons it has been removed 

and the principal component technique was reapplied. 

 

Table 4.8 shows a Kaiser-Meyer-Olkin value of .580 for the 3 indicators, lower 

than the recommended value of .6, and Bartlett’s Test of Sphericity reached 

statistical significance. 
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Table 4.8: KMO and Bartlett’s test for Construct 1 (3 indicators) 

 

 

Table 4.9 below displays the Cronbach’s alpha coefficient of this construct. Its 

value is .533, lower than the recommended minimum level of .7. 

 

Table 4.9: Reliability Statistics for Construct 1 (3 Indicators) 

 

 

Since both the KMO and Cronbach´s alpha are lower than the recommended 

minimum levels, it was decided to hold these 3 indicators and join them with 

others at a later stage. 

 

4.1.4.1.2 PCA applied to Construct 2, proposed IGI model: Online 

Presence (3 indicators) 

Table 4.10 shows that the Kaiser-Meyer-Olkin value is .661 for the 3 

indicators of Construct 2, exceeding the recommended value of .6, and 

Bartlett’s Test of Sphericity reached statistical significance, supporting the 

factorability of the correlation matrix. 

 

Table 4.10: KMO and Bartlett’s test for Construct 2 (3 indicators) 
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Table 4.11 displays the Cronbach’s alpha coefficient of this construct. Its 

value is .221, much lower than the recommended minimum level of .7. 

Therefore Construct 2 has no internal consistency. 

 

Table 4.11: Reliability Statistics for Construct 2 (3 Indicators) 

 

Reliability Statistics 

Cronbach's Alpha 

Cronbach's Alpha 

Based on 

Standardized 

Items 

N of Items 

.221 .773 3 

 

For this reason it was decided to join the last 3 indicators of Construct 2 with 

the 3 best indicators of Construct 1 in agreement with the Focus Group 

recommendation. The new construct is called Internet Activity. 

 

4.1.4.1.3 PCA applied to new Construct 1: Internet Activity (Individual 

Internet Use construct with 3 indicators joined to Online 

Presence construct with 3 indicators) 

Table 4.12 shows that the Kaiser-Meyer-Olkin value is .632 for the 6 

indicators of the new Construct 1, exceeding the recommended value of .6, 

and Bartlett’s Test of Sphericity reached statistical significance, supporting the 

factorability of the correlation matrix. 

 

Table 4.12: KMO and Bartlett’s test for new Construct 1 (6 indicators) 
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Figure 4.5 shows the Scree Plot that was generated in SPSS for the six 

indicators of the Construct 1 (3 indicators) joined to Construct 2 (3 indicators). 

To determine how many components to retain, a ruler was laid across the 

lower eigenvalues to determine where they form a straight line. This takes 

place for those eigenvalues related to components 2 through 6. Using the 

Cattell’s scree test for this output, only one factor remains above that line that 

accounts for the amount of variance in the three indicators. 

 

Source: Author’s calculations 

Figure 4.5: Catell Scree Plot for Construct 1 (6 indicators) 

 

Table 4.13 shows the Varimax rotation. It shows that the indicator Number of 

IPv6/48s addresses allocated per 100 inhabitants had the lowest loading in 

Component 1 (.034). 
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Table 4.13: Varimax rotation for new Construct 1 (6 indicators) 

 

Table 4.14 shows the Cronbach’s alpha coefficient of this construct. Its value 

is .214, much lower than the recommended minimum level of .7. Therefore 

Construct 1 has no internal consistency with these 6 indicators. For this 

reason it was decided to remove the indicator Number of IPv6/48s addresses 

allocated per 100 inhabitants and to apply the principal component technique 

again. 

 

Table 4.14: Reliability Statistics for new Construct 1 (6 Indicators) 

 

 

Rotated Component Matrix
a
 

 Component 

 1 2 

Internet users as percentage 

of population 

.707 .558 

Numbers of hours spent 

online (home & work) per 

person per month 

.834 -.085 

Consumer download speed 

(kbps) 

.671 .221 

Number of Internet domains 

(ccTLD) per 100 inhabitants 

.300 .807 

Number of IPv4/32s 

addresses allocated per 100 

inhabitants 

.817 .417 

Number of IPv6/48s 

addresses allocated per 100 

inhabitants 

.034 .877 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 3 iterations. 

 



184 

 

Table 4.15 shows that the Kaiser-Meyer-Olkin value is .639 for the 5 

indicators, exceeding the recommended value of .6, and Bartlett’s Test of 

Sphericity reached statistical significance, supporting the factorability of the 

correlation matrix. 

 

Table 4.15: KMO and Bartlett’s test for new Construct 1 (5 indicators) 

 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .639 

Bartlett's Test of Sphericity Approx. Chi-Square 42.096 

Df 10 

Sig. .000 

 

Table 4.16 displays the Cronbach’s alpha coefficient of this construct. Its 

value was .413, much lower than the recommended minimum level of .7. 

 

Table 4.16: Reliability Statistics for new Construct 1 (5 Indicators) 

 

 

Table 4.17 shows the Item-Total Statistics. In the column headed Alpha if Item 

Deleted, the impact of removing each item from the scale is given. This 

column shows that if the indicator Number of IPv4/32s addresses allocated 

per 100 inhabitants is removed, the Cronbach’s alpha is raised to .547. 

Therefore it was decided to delete this indicator from Construct 1 and to apply 

the principal component technique again. 
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Table 4.17: Item–Total Statistics for new Construct 1 (5 Indicators) 

 

 

Table 4.18 shows a Kaiser-Meyer-Olkin value of .475 for the 4 indicators, 

lower than the recommended value of .6, and Bartlett’s Test of Sphericity 

reached statistical significance. Therefore factorability is not assumed. 

 

Table 4.18: KMO and Bartlett’s test for new Construct 1 (4 indicators) 

 

 

Table 4.19 displays the Cronbach’s alpha coefficient of this construct. Its 

value is .547, much lower than the recommended minimum level of .7. 

Therefore Construct 1 has no internal consistency. 

 

Table 4.19: Reliability Statistics for new Construct 1 (4 indicators) 

 

Due to the fact that both the KMO and Cronbach´s alpha are lower than the 

recommended minimum level, it was decided to hold these 4 indicators and 

join them with others at a later stage. 
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4.1.4.1.4 PCA applied to Construct 3, proposed IGI model: Digital 

Economy (9 indicators) 

Table 4.20 shows a Kaiser-Meyer-Olkin value of .439 for the 9 indicators, 

lower than the recommended value of .6, and Bartlett’s Test of Sphericity 

reached statistical significance. Therefore factorability is not assumed. 

 

Table 4.20: KMO and Bartlett’s test for Construct 3 (9 indicators) 

 

 

Table 4.21 displays the communality of the items and it is noticed that the 

indicator ICT service exports as percentage of service exports has the lowest 

communality. This low value indicates that the indicator does not fit well with 

the other 8 indicators in Construct 3. It was decided to remove this indicator 

and recalculate the KMO. 

 

Table 4.21: Communalities for Construct 3 (9 Indicators) 

 

Table 4.22 shows a Kaiser-Meyer-Olkin value of .614 for the 8 indicators, 

exceeding the recommended value of .6, and Bartlett’s Test of Sphericity 

reached statistical significance, supporting the factorability of the correlation 

matrix. 
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Table 4.22: KMO and Bartlett’s test for Construct 3 (8 indicators) 

 

 

Table 4.23 shows the total variance explained. The two-component solution 

explained 78.8% of the variance, with Component 1 contributing 43.59% and 

Component 2 contributing 35.25%. 

 

Table 4.23: Total Variance Explained for Construct 3 (8 indicators) 

 

 

The following Scree Plot in Figure 4.6 graphically displays the eigenvalues for 

each factor and suggests that there are two predominant factors. 
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 Source: Author’s calculations 

Figure 4.6: Catell Scree Plot for Construct 3 (8 indicators) 

 

The component matrix of Table 4.24 shows the unrotated loadings of each of 

the 8 variables on the two components. The component matrix revealed the 

presence of structure with both component showing a number of strong 

loadings and all indicators loading substantially on only one component. 

Component 1 comprises three indicators: ICT expenditure as percentage of 

GDP, ICT goods exports as percentage of total goods exports and ICT goods 

imports as total goods imports with loadings ranging from .783 to .908. 

Component 2 comprises five indicators: R&D expenditure as percentage of 

GDP, Proportion of business with own website, Proportion of business 

receiving orders over Internet, Proportion of business placing orders over 

Internet, Proportion of ICT workforce of the total employed persons with 

loadings ranging from .708 to .864. 
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Table 4.24: Component Matrix for Construct 3 (8 indicators) 

 

 

Based on these outcomes it was decided to incorporate in the IGI model two 

constructs derived from Construct 3. The new constructs will be called: Digital 

Economy (Component 1) and E-Commerce (Component 2). 

 

Next, the principal component technique is initially applied to Construct 4: 

Universal Service and Access followed by its application to the new constructs 

Digital Economy and E-Commerce obtained above. 

 

4.1.4.1.5 PCA applied to Construct 4, proposed IGI model version 3: 

Universal Service and Access (5 indicators) 

Table 4.25 shows a Kaiser-Meyer-Olkin value of .613 for the 5 indicators of 

Construct 4, exceeding the recommended value of .6, and Bartlett’s Test of 

Sphericity reached statistical significance, supporting the factorability of the 

correlation matrix. 
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Table 4.25: KMO and Bartlett’s test for Construct 4 (5 indicators) 

 

 

Table 4.26 displays the total variance explained. The two-component solution 

explained a total of 71.62% of the variance, with Component 1 contributing 

50.70% and Component 2 contributing 20.92%. 

 

Table 4.26: Total Variance Explained for Construct 4 (5 indicators) 

 

 

The following Scree Plot in Figure 4.7 graphically displays the eigenvalues for 

each factor and suggests that there is only one predominant factor. 
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 Source: Author’s calculations 

Figure 4.7: Catell Scree Plot for Construct 4 (5 indicators) 

 

In agreement with the Catell’s scree test, only Component 1 above the elbow 

was retained, as this component contributes the most to explain the variance 

in the data set. 

 

Table 4.27 shows the Varimax rotation. It displays that the indicator ISP per 

100 inhabitants had the lowest loading in Component 1 (.059). For this reason 

it was decided to remove it and to apply the principal component technique 

again. 
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Table 4.27: Varimax rotation for Construct 4 (5 indicators) 

 

 

Table 4.28 shows the Cronbach’s alpha coefficient of this construct. Its value 

is .318, much lower than the recommended minimum level of .7. Therefore 

Construct 4 has no internal consistency with these 5 indicators. 

 

Table 4.28: Reliability Statistics for Construct 4 (5 indicators) 

 

 

Table 4.29 shows that the Kaiser-Meyer-Olkin value is .632 for the 4 

indicators, exceeding the recommended value of .6 and Bartlett’s Test of 

Sphericity reached statistical significance, supporting the factorability of the 

correlation matrix. 
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Table 4.29: KMO and Bartlett’s test for Construct 4 (4 indicators) 

 

 

Table 4.30 shows the Cronbach’s alpha coefficient of this construct. Its value 

is .339, much lower than the recommended minimum level of .7. Therefore 

Construct 4 has no internal consistency with 4 indicators. 

 

Table 4.30: Reliability Statistics for Construct 4 (4 indicators) 

 

 

Table 4.31 shows the Inter-Item Correlation Matrix which gives negative 

values for the indicator ICT price basket index. 

 

Table 4.31: Inter-Item Correlation Matrix for Construct 4 (4 indicators). 
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Table 4.32 shows the Item-Total Statistics. The column headed Corrected-

Item Total Correlation gives a negative value for the indicator ICT price basket 

index (-.713). In addition the column headed Alpha if Item Deleted shows that 

if this indicator is deleted the Cronbach’s alpha is raised to .610. Therefore 

itwas decided to remove this indicator from Construct 4 and to reapply the 

principal component technique. 

 

Table 4.32: Item–Total Statistics for Construct 4 (4 indicators) 

 

 

Table 4.33 shows a Kaiser-Meyer-Olkin value of .581 for the 3 indicators, 

lower than the recommended value of .6, and Bartlett’s Test of Sphericity 

reached statistical significance. Therefore factorability is not assumed. 

 

Table 4.33: KMO and Bartlett’s test for Construct 4 (3 indicators) 

 

 

Table 4.34 displays the Cronbach’s alpha coefficient of this construct. Its 

value is .621, lower than the recommended minimum level of .7. Therefore 

Construct 4 has no internal consistency. 
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Table 4.34: Reliability Statistics for Construct 4 (3 Indicators) 

 

 

For the purpose of supporting the elimination this construct and to join the last 

3 indicators of Construct 4 with the best indicators of the new Construct 1: 

Internet Activity, a Canonical Correlation was performed between these two 

group of indicators using SYSTAT Statistical Software Package version 13. 

Canonical analysis consists of methods for analysing relations among sets of 

related variables. Canonical correlation analysis is concerned with the quantity 

of linear relationship between two sets of variables. Canonical coefficients 

range from -1.0 to +1.0. 

 

The two sets of indicators analysed for Canonical correlation are indicated 

below. 

 

Set 1 (4 best indicators of New Construct 1 Internet Activity): 

 Internet users as percentage of population 

 Number of hours spent online (home & work) per person per month 

 Consumer download speed (kbps) 

 Number of Internet domains (ccTLD) per 100 inhabitants  

 

Set 2 (3 indicators of Construct 4: Universal Service and Access): 

 Percentage of population with mobile coverage 

 Mobile cellular telephone subscriptions per 100 inhabitants 

 Percentage of households with broadband access 

 

The canonical correlation obtained was .929 revealing a very strong relation 

between the two sets of indicators analysed. 
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For this reason it was decided to eliminate this Construct 4 and to join the last 

3 indicators of Construct 4 with the 4 best indicators of the new Construct 1: 

Internet Activity. 

 

With the outcomes obtained above, version 4 of the IGI model version is 

proposed. It is shown in Figure 4.8. 
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Source: Author’s design. 

Figure 4.8: IGI model version 4 with ICT indicators and constructs 
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4.1.4.2 Reduction of the indicators of the IGI model version 4 using 

Principal Component Analysis (PCA)  

In version 4 of the IGI, there are: 

 

Construct 1 = 21:7 cases-to-variables 

Construct 2 = 21:3 cases-to-variables 

Construct 3 = 21:5 cases-to-variables 

 

Therefore for all constructs the rules of 10 cases for each variable and cases-

to-variables no lower than 3, are satisfied. For Construct 2, additionally the 

rule of cases-to-variables no lower than 5 is satisfied. 

 

4.1.4.2.1 PCA applied to Construct 1, IGI model version 4: Internet 

Activity (7 indicators) 

Table 4.35 displays a Kaiser-Meyer-Olkin value of .719 for the 7 indicators of 

Construct 1, exceeding the recommended value of .6, and Bartlett’s Test of 

Sphericity reached statistical significance, supporting the factorability of the 

correlation matrix. 

 

Table 4.35: KMO and Bartlett’s test for Construct 1 (7 indicators) 

 

 

The table of communalities shows how much of the variance in the original 

variables is explained by the factors that have been extracted. 

 

Table 4.36 displays the communality of the 7 items of Construt 1 and it is 

noted that Percentage of population with mobile coverage has the lowest 

communality (.212). This low value indicates that only 23.2% of its variance 

having been explained and that the indicator does not fit well with the other 
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indicators in the construct . Removing items with low communality value tends 

to increase the total variance explained. 

 

Table 4.36: Communalities for Construct 1 (7 indicators)  

 

 

The Scree Plot in Figure 4.9 graphically displays the eigenvalues for each 

factor and suggests that there is only one predominant factor. 
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 Source: Author’s calculations 

Figure 4.9: Catell Scree Plot for Construct 1 (7 indicators) 

 

In accordance with the Catell’s scree test only component 1 (above the elbow) 

was retained, as this component contributes most to explain the variance in 

the data set. 

 

Table 4.37 shows the Varimax rotation. It displays that the indicator 

Percentage of population with mobile coverage has the lowest loading in 

Component 1 (.458). 
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Table 4.37: Varimax rotation for Construct 1 (7 indicators) 

 

 

The indicator Percentage of population with mobile coverage as it was 

mentioned before has the lowest communality value and it also shows the 

lowest loading in Component 1. This information advises that in order to 

improve the construct is necessary to remove the indicator. For these reasons 

it was decided to remove it and reapply the principal component technique. 

 

Table 4.38 labelled Descriptive Statistics provides descriptive statistics and 

other information concerning the 6 indicators of Construct 1. 



202 

 

Table 4.38: Descriptive Statistics for Construct 1 (6 indicators) 

 

 

An examination of the Correlation Matrix shown in Table 4.39 revealed the 

presence of many coefficients of .3, so the matrix is suitable for factoring. 

 

Table 4.39: Correlation Matrix of Construct 1 (6 indicators) 

 

Table 4.40 shows that the Kaiser-Meyer-Olkin value is .705 for the 6 

indicators, exceeding the recommended value of .6, and Bartlett’s Test of 

Sphericity reached statistical significance (p =.000), supporting the 

factorability of the correlation matrix. 
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Table 4.40: KMO and Bartlett’s test for Construct 1 (6 indicators) 

 

 

Table 4.41 shows the communality of the 6 indicators. It reveals that each of 

the indicators have values exceeding the minimum value of 0.3. 

 

Table 4.41: Communalities for Construct 1 (6 indicators) 

 

 

Table 4.42 displays the total variance explained. The two-component solution 

explained a total of 74.02% of the variance, with Component 1 contributing 

54.63% and Component 2 contributing 19.39%. 
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Table 4.42: Total Variance Explained for Construct 1 (6 indicators) 

 

 

The Scree Plot in Figure 4.10 graphically displays the eigenvalues for each 

component. The Scree Plot reveals the dominance of a single component 

represented by six indicators. Using Cattell’s scree test it was decided to 

retain only one component. 

 

 

Source: Author’s calculations 

Figure 4.10 Scree plot for Construct 1: Internet Activity 

 

Cattell scree plot method  
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Table 4.43 shows the Component Matrix. It displays that two components 

were extracted and lists the component loadings before rotation. 

 

Table 4.43: Component Matrix for Construct 1 (6 indicators) 

 

 

Table 4.44 shows the Varimax rotation. It displays a number of strong 

loadings in Component 1 retained. 
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Table 4.44: Varimax rotation for Construct 1 (6 indicators) 

 

 

Table 4.45 shows the numbers of cases for the reliability test. 

 

Table 4.45: Case Processing Summary 

 

 

Table 4.46 displays the Cronbach’s alpha coefficient of this construct. Its 

value is .727, exceeding the recommended value of .7. 

 

 

Case Processing Summary 

  N % 

Cases Valid 18 85.7 

Excluded
a
 3 14.3 

Total 21 100.0 

a. Listwise deletion based on all variables in the 

procedure. 
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Table 4.46: Reliability Statistics for Construct 1 (6 indicators) 

 

 

The Cronbach’s alpha coefficient obtained ensures that the 6 indicators 

forming Construct 1: Internet Activity, produce a reliable index. 

 

4.1.4.2.2 PCA applied to Construct 2, IGI model version 4: Digital 

Economy (3 indicators) 

Table 4.47 labelled Descriptive Statistics provides descriptive statistics and 

other information concerning the 3 indicators of Construct 2. 

 

Table 4.47: Descriptive Statistics for Construct 2 (3 indicators) 

 

 

The correlation matrix displayed below in Table 4.48 reveals that the 

correlations are generally high, and not any of them are below .3, so it is 

reasonable to proceed with factor analysis. 
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Table 4.48: Correlation Matrix of Construct 2 (3 indicators) 

 

 

Table 4.49 shows that the Kayser-Meyer-Olkin value is .655 for the three 

indicators exceeding the recommended value of .6, and Bartlett’s of Sphericity 

reached statistical significance (p=.000), supporting the factorability of the 

correlation matrix. The diagnostic tests have all produced satisfactory results. 

 

Table 4.49: KMO and Bartlett’s test for Construct 2 (3 indicators) 

 

 

Table 4.50 displays the communality of the 3 indicators, showing how much of 

the variance in the 3 indicators is explained by the unique component that has 

been extracted. This value indicates that the variance in each indicator is 

sufficiently explained. 
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Table 4.50: Communalities for Construct 2 (3 indicators) 

 

 

Table 4.51 displays the total variance explained. Only one component was 

extracted which explains 81.40% of the variance. 

 

Table 4.51: Total Variance Explained for Construct 2 (3 indicators) 

 

 

The Scree Plot in Figure 4.11 graphically displays the eigenvalues for each 

component. Using Cattell’s scree test, it was confirmed that only one 

component should be retained. 
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 Source: Author’s calculations 

Figure 4.11: Cattell Scree Plot for Construct 2: Digital Economy 

 

Table 4.52 shows the Component Matrix. It displays a number of strong 

loadings on the retained Component 1. 

 

Table 4.52: Component Matrix for Construct 2 (3 indicators) 

 

Cattell scree plot method  
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There are no results for the rotated component matrix since only one 

component was extracted and the solution can not be rotated. 

 

Table 4.53 shows the numbers of cases for the reliability test. 

 

Table 4.53: Case Processing Summary 

 

 

Table 4.54 displays the Cronbach’s alpha coefficient of this construct. Its 

value is .748, exceeding the recommended value of .7. 

 

Table 4.54: Reliability Statistics for Construct 2 (3 indicators) 

 

 

The Cronbach’s alpha coefficient obtained ensures that the 3 indicators 

forming Construct 2: Digital Economy, produce a reliable index. 

 

4.1.4.2.3 PCA applied to Construct 3, IGI model version 4: E-Commerce 

(5 indicators) 

Table 4.55 shows that the Kaiser-Meyer-Olkin value is .651 for the 5 

indicators of Construct 3, exceeding the recommended value of .6, and 

Bartlett’s Test of Sphericity reached statistical significance (p = .000), which 

means that factor analysis can proceed. 
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Table 4.55: KMO and Bartlett’s test for Construct 3 (5 indicators) 

 

 

Table 4.56 displays the Cronbach’s alpha coefficient of this construct. Its 

value is .694; lower than the recommended minimum level of .7. Therefore 

Construct 3 has no internal consistency. 

 

Table 4.56: Reliability Statistics for Construct 3 (5 Indicators) 

 

 

Table 4.57 shows the Item-Total Statistics. An examination of the column 

headed Alpha if Item Deleted indicates that if the indicators R&D expenditure 

as percentage of GDP and Proportion of ICT workforce of the total employed 

persons were removed from the scale, the overall reliability would increase. 

 

Table 4.57: Item–Total Statistics for Construct 3 (5 Indicators) 
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For this reason it was decided to remove these two indicators and to 

recalculate the Cronbach’s alpha coefficient. 

 

Table 4.58 labelled Descriptive Statistics provides descriptive statistics and 

other information concerning the 3 remaining indicators of Construct 3. 

 

Table 4.58: Descriptive Statistics for Construct 3 (3 indicators) 

 

 

The correlation matrix displayed below in Table 4.59 reveals that the 

correlations are generally high, and not any of them are below .3, so it is 

reasonable to proceed with factor analysis. 

 

Table 4.59: Correlation Matrix of Construct 3 (3 indicators) 
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Table 4.60 shows that the Kaiser-Meyer-Olkin value is .613 for the 3 

indicators, exceeding the recommended value of .6, and Bartlett’s Test of 

Sphericity reached statistical significance (p=.001), supporting the factorability 

of the correlation matrix. 

 

Table 4.60: KMO and Bartlett’s test for Construct 3 (3 indicators) 

 

 

Table 4.61 displays the communality of the 3 indicators, showing that variance 

in each indicator is sufficiently explained. 

  

Table 4.61: Communalities for Construct 3 (3 indicators) 

 

 

Table 4.62 shows the total variance explained. Only one component was 

extracted which explains 74.89% of the variance. 

 

Table 4.62: Total Variance Explained for Construct 3 (3 indicators) 
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The Scree Plot in Figure 4.12 graphically displays the eigenvalues for each 

component. Using Cattell’s scree test, it was confirmed that only one 

component should be retained. 

 

 

Source: Author’s calculations 

Figure 4.12: Scree Plot for Construct 3: E-Commerce 

 

Table 4.63 shows the Component Matrix. It displays a number of strong 

loadings on the retained Component 1. 

 

 

  

Cattell scree plot method 
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Table 4.63: Component Matrix for Construct 3 (3 indicators) 

 

There are no results for the rotated component matrix since only one 

component was extracted and the solution cannot be rotated. 

 

Table 4.64 shows the numbers of cases for the reliability test. 

 

Table 4.64: Case Processing Summary 

 

 

Table 4.65 displays the Cronbach’s alpha coefficient of this construct. Its 

value is .808, exceeding the recommended value of .7. 

 

  



217 

 

Table 4.65: Reliability Statistics for Construct 3 (3 indicators) 

 

 

The Cronbach’s alpha coefficient obtained ensures that the 3 indicators 

comprising Construct 3: E-Commerce produce a reliable index. 

 

With the outcomes obtained above, the final version of the IGI model was 

built. It is shown in Figure 4.13. 
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Source: Author’s design. 

Figure 4.13: ICT Griffith Index (IGI) model final version 
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4.1.4.3 Description of the indicators included in the final version of the 

IGI model  

In order to meet the standardization of statistics in this field, each of the 

indicators selected to construct the final version of the ICT Griffith Index (IGI) 

is presented below with a brief description and the definition of the ICTs 

covered by each indicator. 

 

 Internet users as percentage of population 

It refers to all individuals for a certain age group (e.g. 15-74 years old) who 

have used the Internet from any device (including mobile phones) in the 

last 12 months. 

Internet users as percentage of population are calculated for each country 

by dividing the number of Internet users by the total population and then 

multiplying by 100. 

 

 Number of hours spent online (home & work) per person per month 

It refers to the average user spending hours online during the month, from 

the home and office calculated for each country. 

 

 Consumer download speed (Mbps) 

It refers to the rate that information is transferred from the server to the 

consumer. It measures the average Internet connection speed in Mbps for 

each country. 

 

 Number of Internet domains (ccTLD) per 100 inhabitants 

It refers to the number of country code Top-Level Domain names 

registered in each country. 

Country-code Top-level Domains (ccTLD) are two-letter top-level domains 

especially designated for a particular country or autonomous territory to 

use to service their community. The Internet Assigned Numbers Authority 

(IANA) is the body responsible for allocating and maintaining unique codes 

and numbering systems that are used in the technical standards 

(protocols) that drive the Internet. 
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Number of Internet domains (ccTLD) per 100 inhabitants is calculated for 

each country by dividing the number of cc TLD domains by the total 

population and then multiplying by 100. 

 

 Mobile cellular telephone subscriptions per 100 inhabitants (A2 

according to ITU) 

It refers to the number of mobile cellular telephone subscriptions in a 

country for each 100 inhabitants. 

Mobile cellular telephone subscriptions refer to subscriptions of portable 

telephones to a public mobile telephone service using cellular technology, 

which provides access to the PSTN. This includes analogue and digital 

cellular systems, including IMT-2000 (Third Generation, 3G). Both 

postpaid and prepaid subscriptions are included.  

Mobile cellular telephone subscription per 100 inhabitants is calculated for 

each country by dividing the number of mobile cellular telephone 

subscriptions by the total population and then multiplying by 100. 

 

 Percentage of households with broadband access 

It refers to the percentage of households that have a telecommunication 

service to access the Internet, at downstream speeds greater than, or 

equal to 256 kbits/s. 

Percentage of households with broadband access is calculated for each 

country by dividing the number of households with broadband access by 

the total households and then multiplying by 100. 

 

 ICT expenditure as percentage of GDP 

It refers to the ratio of ICT expenditure to Gross Domestic Product. 

ICT expenditure as percentage of GDP is calculated for each country by 

dividing the value of its ICT expenditure by its GDP. The result is then 

multiplied by 100 to be expressed as a percentage. 
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 ICT goods exports as percentage of total goods exports (ICT4 

according to ITU) 

It refers to the share of ICT goods exports as a percentage of total exports, 

both expressed in monetary value. 

ICT goods are defined per the OECD ICT goods classification. 

ICT goods exports as percentage of total goods exports are calculated for 

each country by dividing the value of its ICT goods exports by the total 

value of its goods exports. The result is then multiplied by 100 to be 

expressed as a percentage. 

 

 ICT goods imports as percentage of total goods imports (ICT3 

according to ITU) 

It refers to the share of ICT goods imports as a percentage of total imports, 

both expressed in monetary value. 

ICT goods are defined per the OECD ICT goods classification. 

ICT goods imports as percentage of total goods imports are calculated for 

each country by dividing the value of its ICT goods imports by the total 

value of its goods imports. The result is then multiplied by 100 to be 

expressed as a percentage. 

 

 Proportion of businesses with own website (B5 in accordance with 

ITU) 

It refers to the proportion of in-scope businesses with own website as at 

the reference date.  

 A web presence includes a website, homepage or presence on another 

entity´s website (including a related business). It excludes inclusion in an 

online directory and any other web pages where the business does not 

have control over the content of the page.  

The proportion of businesses with own website is calculated for each 

country by dividing the number of in-scope businesses with own website 

by the total number of in-scope businesses. 
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 Proportion of businesses receiving orders over Internet (B7 in 

accordance with ITU) 

It refers to the incidence of selling over the Internet by in-scope businesses 

during the reference period.  

Orders received include orders received via the Internet whether or not 

payment was made online. They include orders received via websites, 

specialized Internet marketplaces, extranets, EDI over the Internet, 

Internet-enabled mobile phones and e-mail. They also include orders 

received over the Internet on behalf of other organizations - and orders 

received over the Internet by other organizations on behalf of the business. 

Orders received exclude orders that were cancelled or not completed. 

The proportion of businesses receiving orders over Internet is most simply 

calculated for each country by dividing the number of in-scope businesses 

receiving orders over the Internet by the total number of in-scope 

businesses. The result is then multiplied by 100 to be expressed as a 

percentage. 

 

 Proportion of businesses placing orders over Internet (B8 in 

accordance with ITU) 

It refers to the incidence of purchasing over the Internet by in-scope 

businesses during the reference period. 

Orders placed include orders placed via the Internet whether or not 

payment was made online. They include orders placed via websites, 

specialized Internet marketplaces, extranets, EDI over the Internet, 

Internet-enabled mobile phones and e-mail. 

Orders placed exclude orders that were cancelled or not completed. 

The proportion of businesses placing orders over Internet is most simply 

calculated for each country by dividing the number of in-scope businesses 

placing orders over the Internet by the total number of in-scope 

businesses. The result is then multiplied by 100 to be expressed as a 

percentage. 
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4.1.5 Normalisation  

 

Since indicators are expressed on different scales, a normalization process is 

needed before the data for the different indicators can be used. Indicators 

should be normalized to make them comparable. The ideal values influence 

the subsequent steps in the process of building the ICT index. 

 

For the purpose of making comparisons between the IDI and IGI indexes and 

ensuing discussions, it was decided to use the same distance to a reference 

measure normalisation method proposed by the ITU referred in item 3.5.5. 

 

For the indicators 1, 6, 10, 11 and 12 chosen for IGI, the ideal values would 

be in the range of 0% to 100% for the following reasons: 

 

 Indicator 1: Internet users as percentage of the population the goal of 

which is that 100% of the population becomes Internet users. 

 

 Indicator 6: Percentage of households with broadband access the goal 

of which is that 100 % of households have access to broadband.  

 

 Indicator 10: Proportion of businesses with own website the goal of 

which is that 100% of businesses have their own website.  

 

 Indicator 11: Proportion of businesses receiving orders over Internet 

the goal of which is that 100% of businesses receive orders over the 

Internet. 

 

 Indicator 12: Proportion of businesses placing orders over Internet the 

goal of which is that 100% of businesses place orders over the Internet. 

 

The ideal values of the indicators 2, 3, 4, 5, 7, 8 and 9 were computed by 

adding two standard deviations to the mean of the observed values following 

the Chebyshev’s Rule described in item 3.5.5. 
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 Indicator 2: Number of hours spent online (home & work) per person 

per month ranges between 15.20 and 44.90. The resulting reference or 

ideal value is 38.10. 

 

 Indicator 3: Consumer download speed ranges between 1.33 and 

31.92. The resulting reference or ideal value is 22.12. 

 

 Indicator 4: Number of Internet domains (ccTLD) per 100 inhabitants 

ranges between 0.001 and 9.933. The resulting reference or ideal 

value is 7.94. 

 

 Indicator 5: Mobile cellular telephone subscriptions per 100 inhabitants 

range between 13.37 and 173.84. The resulting reference or ideal 

value is 169.80, rounded to 170. 

 

 Indicator 7: ICT expenditure as percentage of GDP ranges between 

3.29 and 9.70. The resulting reference or ideal value is 9.91. 

 

 Indicator 8: ICT goods exports as percentage of total goods exports 

range between 0.07 and 54.07. The resulting reference or ideal value is 

48.24. 

 

 Indicator 9: ICT goods imports as percentage of total goods imports 

range between 4.12 and 40.81. The resulting reference or ideal value is 

35.46. 

 

The following histograms show the descriptive statistics of all the IGI 

indicators, which will provide summary statistics such as mean and standard 

desviation required to calculate the ideal values of the indicators 2, 3, 4, 5, 7, 

8 and 9. Information of the missing data for each indicator also is shown in the 

figures below. Inspection of the shape of histograms gives information about 

the distribution of scores on the continuos variables. 
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Figure 4.14 displays descriptive statistics of Indicator 1: Internet users as 

percentage of population.  

 

Figure 4.14: Histogram of Indicator 1: Internet users as percentage of 

population. 

 

Figure 4.15 displays descriptive statistics of Indicator 2: Number of hours 

spent on line (home % work) per person per month.  

 

Figure 4.15: Histogram of Indicator 2: Number of hours spent online 

(home & work) per person per month 
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Figure 4.16 displays descriptive statistics of Indicator 3: Consumer download 

speed (Mbps).  

 

Figure 4.16: Histogram of Indicator 3: Consumer download speed (Mbps) 

 

Figure 4.17 displays descriptive statistics of Indicator 4: Number of internet 

domains (ccTLD) per 100 inhabitants.  

 

Figure 4.17: Histogram of Indicator 4: Number of internet domains 

(ccTLD) per 100 inhabitants 
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Figure 4.18 displays descriptive statistics of Indicator 5: Mobile cellular 

telephone subscription per 100 inhabitants.  

 

Figure 4.18: Histogram of Indicator 5: Mobile cellular telephone 

subscription per 100 inhabitants 

 

Figure 4.19 displays descriptive statistics of Indicator 6: Percentage of 

households with broadband access.  

 

Figure 4.19: Histogram of Indicator 6: Percentage of households with 

broadband access 
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Figure 4.20 displays descriptive statistics of Indicator 7: ICT expenditure as 

percentage of GDP. 

 

Figure 4.20: Histogram of Indicator 7: ICT expenditure as percentage of 

GDP 

 

Figure 4.21 displays descriptive statistics of Indicator 8: ICT goods exports as 

percentage of total goods exports. 

 

Figure 4.21: Histogram of Indicator 8: ICT goods exports as percentage 

of total goods exports 
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Figure 4.22 displays descriptive statistics of Indicator 9: ICT goods imports as 

percentage of total goods imports. 

 

Figure 4.22: Histogram of Indicator 9: ICT goods imports as percentage 

of total goods imports 

 

Figure 4.23 displays descriptive statistics of Indicator 10: Proportion of 

businesses with own website. 

 

Figure 4.23: Histogram of Indicator 10: Proportion of businesses with 

own website 
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Figure 4.24 displays descriptive statistics of Indicator 11: Proportion of 

businesses receiving orders over Internet. 

 

Figure 4.24: Histogram of Indicator 11: Proportion of businesses 

receiving orders over Internet 

 

Figure 4.25 displays descriptive statistics of Indicator 12: Proportion of 

businesses placing orders over Internet. 

 

Figure 4.25: Histogram of Indicator 12: Proportion of businesses placing 

orders over Internet 
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Table 4.66 shows the reference or ideal values established for the 12 IGI 

indicators. 

 

Table 4.66: Calculation of the reference or ideal values of IGI 

 

 

Source: Author’s calculations. 

 

4.1.6 Weighting and aggregation 

Weights of indicators and constructs have a considerable effect on the entire 

ICT index and the country ranking. Weighting provides a balanced structure in 

the index. As it was discussed in item 3.5.6, variables which are aggregated in 

a composite indicator have first to be weighted. The weights given to different 

variables heavily influence the outcomes of the composite indicator. A number 

Number of

indicator
Indicators Mean

Standard

Deviation
Ideal value

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 100,00

2 Number of hours spent online (home & work) per person per month 22,92 7,59 38,10

3 Consumer download speed  (Mbps) 8,05 7,03 22,12

4 Number of Internet domains (ccTLD) per 100 inhabitants 2,17 2,89 7,94

5 Mobile cellular telephone subscriptions per 100 inhabitants  (a) 98,52 35,64 169,80

6 Percentage of households with broadband access 100,00

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 6,12 1,89 9,91

8 ICT goods exports as percentage of total goods exports 15,85 16,19 48,24

9 ICT goods imports as percentage of total goods imports 15,24 10,11 35,46

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  100,00

11 Proportion of businesses receiving orders over Internet  100,00

12 Proportion of businesses placing orders over Internet   100,00

(a) =  The ideal value for Indicator 5 was approximated to 170.
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of weighting techniques exist. Some are derived from statistical models, such 

as factor analysis (PCA/FA). Weights based on principal component analysis 

or factor analyses were chosen as the weighting method. 

 

Aggregation involves the calculation of the ranking of each country and comes 

together with the ideal values of indicators and both the weighting of indicators 

and constructs. As it was examined in item 3.5.7, linear aggregation method is 

useful when all indicators have the same measurement unit, provided that 

some mathematical properties are respected. Geometric aggregations are 

better suited if the modeller wants some degree of non compensability 

between individual indicators or dimensions. Furthermore, linear aggregation 

rewards base-indicators proportionally to the weights, while geometric 

aggregations reward those countries with higher scores.The linear 

aggregation was selected as the aggregation method. 

 

4.1.6.1 Weighting 

The three steps proposed by ITU for weighting described in item 3.5.6, were 

performed for the Internet Activity, Digital Economy and e-Commerce IGI 

constructs. 

 

Table 4.67 displays the results obtained from the PCA weighting technique for 

the calculation of IGI indicator weights.  
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Table 4.67: Calculations of the IGI indicator weights 

 

 

Source: Author’s calculations. 

Constructs/

Components
Eigenv.

Share of variance 

explained 

(%)

Cumulative share of

variance explained

 (%)

Indicators
Comp.

loadings 

Indicator

weights 

Indicator

weights 

(%)

INTERNET ACTIVITY

Component 1 3,278 54,628 54,628 Internet users as percentage of population 0,949 0,0090 27,47

Component 2 1,164 19,392 74,020 Number of hours spent online (home & work) p. person p. month 0,455 0,0021 6,31

Component 3 0,868 14,466 88,487 Consumer download speed  (Mbps) 0,779 0,0061 18,51

Component 4 0,460 7,673 96,159 Number of Internet domains (ccTLD) per 100 inhabitants 0,647 0,0042 12,77

Component 5 0,152 2,535 98,694 Mobile cellular telephone subscriptions per 100 inhabitants  0,491 0,0024 7,35

Component 6 0,078 1,306 100,000 Percentage of households with broadband access 0,951 0,0090 27,59

Total variance 6,000 Total weights 0,0328 100,00

DIGITAL ECONOMY

Component 1 2,442 81,402 81,402 ICT expenditure as percentage of GDP 0,797 0,0064 26,01

Component 2 0,494 16,456 97,858 ICT goods exports as percentage of total goods exports 0,951 0,0090 37,03

Component 3 0,064 2,142 100,000 ICT goods imports as percentage of total goods imports 0,950 0,0090 36,96

Total variance 3,000 Total weights 0,0244 100,00

E-COMMERCE

Component 1 2,247 74,897 74,897 Proportion of businesses with own website  0,792 0,0063 27,92

Component 2 0,561 18,716 93,613 Proportion of businesses receiving orders over Internet  0,862 0,0074 33,08

Component 3 0,192 6,387 100,000 Proportion of businesses placing orders over Internet   0,936 0,0088 39,00

Total variance 3,000 Total weights 0,0225 100,00



234 

 

The weights derived from PCA contribute to determine the relative importance 

of each indicator. 

 

It is important to mention with respect to the IDI index, that in order to keep 

the methodology as simple as possible and because in the point of view of 

ITU no major differences were found among weights in each IDI subgroup 

(constructs), ITU decided to assign the same weight to indicators in the same 

subgroup (construct). The common weight for each indicator in each sub-

index (construct) was calculated by ITU taking the simple average of the 

weights of indicators derived from the PCA. 

 

The research does not share the criterion of assigning the same weight to 

indicators because this decision could cause all indicators to be worth the 

same in the construct, and this is not considered to be the case because the 

multivariate analysis demonstrates the opposite. In fact, the loadings of 

indicators in each construct are different as can be verified in Table 4.68 

above. For example in Construct 1: Internet Activity, the loadings of indicator 

Percentage of households with broadband coverage is 0.951 and for indicator 

Number of hours spent online (home & work) per person per month is 0.455. 

 

For the final IDI index computation (ITU), based on the opinion of ITU experts, 

the ICT Access and ICT Use sub-indices were given a weight of 40% each 

and the Skills sub-index 20% weight without, any statistical justification found.  

 

In order to provide more accountability for the IGI model, a method derived 

from PCA was devised to help determine the weight of each construct more 

precisely. It can be summarized in the following steps: 

 

 The component loadings of each indicator were summed up. 

 The component loadings of each indicator were divided by the total 

loading of the index and multiplied by 100. 

 The derived weights of each construct were obtained by summing 

up the weights of their corresponding indicators. 
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Table 4.68 displays the results obtained from this method. 

 

Table 4.68: Calculation of the IGI construct weights 

 

Source: Author’s calculations. 

 

Taking into consideration the number of indicators per construct and the 

relevance of each construct to the information society progress, the results 

were rounded to: 

 Construct 1: Internet Activity = 60 % 

 Construct 2: Digital Economy = 20%  

 Construct 3: e-Commerce = 20% 

 

Number of

indicator

No.

Indic.
Indicator

Component 1

loading

Indicator weights 

per component

 loading (%)

Weights given 

to each 

Construct (%)

CONSTRUCT 1: INTERNET ACTIVITY

1 1 Internet users as percentage of population 0,949 10,02

2 2
Number of hours spent online (home & work) 

p. person p. month 
0,455 4,80

3 3 Consumer download speed  (Mbps) 0,779 8,23

4 4
Number of Internet domains (ccTLD) per 

100 inhabitants 
0,647 6,83

5 5
Mobile cellular telephone subscriptions per 

100 inhabitants  
0,491 5,18

6 6
Percentage of households with broadband 

access 
0,951 10,04

Total Construct 1 4,272 45,11 60

CONSTRUCT 2: DIGITAL ECONOMY

7 1 ICT expenditure as percentage of GDP 0,707 7,47

8 2
ICT goods exports as percentage of total 

goods exports 
0,951 10,04

9 3
ICT goods imports as percentage of total 

goods imports 
0,950 10,03

Total Construct 2 2,608 27,54 20

CONSTRUCT 3: E-COMMERCE

10 1 Proportion of businesses with own website  0,792 8,36

11 2
Proportion of businesses receiving orders 

over Internet  
0,862 9,10

12 3
Proportion of businesses placing orders 

over Internet   
0,936 9,88

Total Construct 3 2,590 27,35 20

TOTAL 9,470 100,00 100
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The calculation above completes all statistics to construct the IGI model. 

Figure 4.26 displays the IGI model to measure the information society in the 

APEC member economies, one of the major aims of my research. 
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Source: Author’s design. 

Figure 4.26: IGI model with weighting 
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4.1.6.2 Aggregation. 

In the case of IDI the linear aggregation method mentioned in item 3.5.7 was 

used and the final index value for each country was computed by summing up 

the weighted sub-indices. 

 

For the purpose of making comparisons between the IDI and IGI indexes and 

ensuing discussions, it was decided to use the same linear aggregation 

method used by the ITU. 

 

Table 4.69 illustrates the process of computing the IGI score for Korea (Rep.), 

which tops the 2010 IGI ranking. 
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Table 4.69: ICT Griffith Index: Korea (Rep.) 

 

 

 Source: Author’s calculations. 

No. of

indicator
Indicator

APEC country 

value: KOREA
Ideal value

Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 81,60 100,00 27,47 22,42 16,48 13,45

2 Number of hours spent online (home & work) p. person per month 27,90 38,10 6,31 4,62 3,79 2,77

3 Consumer download speed  (Mbps) 31,92 22,12 18,51 26,71 11,11 16,03

4 Number of Internet domains (ccTLD) per 100 inhabitants 2,24 7,94 12,77 3,60 7,66 2,16

5 Mobile cellular telephone subscriptions per 100 inhabitants  99,20 170,00 7,35 4,29 4,41 2,57

6 Percentage of households with broadband access 98,80 100,00 27,59 27,26 16,55 16,36

Total 100,00 88,90 60,00 53,34

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 9,07 9,91 26,01 23,81 5,20 4,76

8 ICT goods exports as percentage of total goods exports 26,21 48,24 37,03 20,12 7,41 4,02

9 ICT goods imports as percentage of total goods imports 15,16 35,46 36,96 15,80 7,39 3,16

Total 100,00 59,73 20,00 11,95

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  58,20 100,00 27,92 16,25 5,58 3,25

11 Proportion of businesses receiving orders over Internet  7,50 100,00 33,08 2,48 6,62 0,50

12 Proportion of businesses placing orders over Internet   43,00 100,00 39,00 16,77 7,80 3,35

Total 100,00 35,50 20,00 7,10

TOTAL IGI 72,38
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Appendix J includes the calculations of the IGI scores for each 13 APEC 

countries, which have no missing data. These countries are: Korea (Rep.), 

New Zealand, Australia, United States, Singapore, Canada, Japan, Hong 

Kong, Russia, Chile, China, Mexico and Philippines. 

 
 

Appendix K includes the calculations of the IGI scores for each of the 8 

additional APEC countries, which have some missing data. These countries 

are: Chinese Taipei, Brunei Darussalam, Malaysia, Thailand, Vietnam, Peru, 

Indonesia and Papua New Guinea. Hot deck imputation, which is a procedure 

of imputing data using the data from the most similar APEC country, was used 

for this purpose. 

 

Economies are divided by the World Bank according to 2010 GDP per capita. 

The groups are: low income, $1,005 or less; lower middle income, $1,006 - 

$3,975; upper middle income, $3,976 - $12,275; and high income, $12,276 or 

more. Table 4.70 shows the GDP per capita value and the World Bank 

classification for each of the 21 APEC member economies. 
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Table 4.70: 2010 World Bank classification of the 21 APEC member 

economies   

 

 

Author’s drawing. 

 

The IGI 2010 score rank versus the IDI 2010 score rank for the 21 APEC 

countries are shown in Table 4.71 and Figure 4.27. The digital divide 

measured for each country in percentage with reference to Korea (Rep.) 

ranked 1 in both indices is displayed in Table 4.71 and Figures 4.28 and 4.29. 

APEC COUNTRY

GDP per capita

2010

(current US$)

WORLD BANK

2010

Economies classification

United States 47.184,00                      High income

Canada 46.148,00                      High income

Singapore 43.867,00                      High income

Japan 43.137,00                      High income

Australia (a) 42.131,00                      High income

Hong Kong 31.758,00                      High income

New Zealand (a) 29.352,00                      High income

Brunei Darussalam (a) 27.390,00                      High income

Korea (Rep.) 20.757,00                      High income

Chinese Taipei (b) 18.588,00                      High income

Chile 11.888,00                      Upper middle income

Russia 10.440,00                      Upper middle income

Mexico 9.166,00                       Upper middle income

Malasya 8.373,00                       Upper middle income

Peru 5.291,00                       Upper middle income

Thailand 4.613,00                       Upper middle income

China 4.393,00                       Upper middle income

Indonesia 2.946,00                       Lower middle income

Philippines 2.140,00                       Lower middle income

Papua New Guinea 1.382,00                       Lower middle income

Vietnam 1.191,00                       Lower middle income

(a)  2010 data is not available at the World Bank database. The data corresponding to 2009.

(b) Data is not available at the World Bank database. This 2010 data is from U.S. Department of State 
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Table 4.71: IGI 2010 score rank versus 2010 IDI (ITU) score rank in the 21 APEC countries 

 

 

Source: Author’s calculations. 

APEC COUNTRY
IGI APEC SCORE 

/100 points

IGI APEC SCORE 

/10 points

IDI APEC SCORE 

(ITU) /10 points

IGI APEC

RANK

IDI APEC

RANK (ITU)

Digital Divide according IGI 

with reference to country 

rank. 1 (%)

Digital Divide according IDI 

with reference to country 

rank. 1 (%)

Korea (Rep.) 72,38                     7,24                      8,40 1 1 0,00 0,00

Singapore 67,46                     6,75                      7,08 2 7 6,80 15,71

Hong Kong 63,59                     6,36                      7,79 3 2 12,14 7,26

United States 59,06                     5,91                      7,09 4 6 18,40 15,60

New Zealand 58,90                     5,89                      7,43 5 3 18,62 11,55

Chinese Taipei (**) 55,54                     5,55                      6 23,27

Australia 55,30                     5,53                      7,36 7 5 23,60 12,38

Canada 55,30                     5,53                      6,69 8 8 23,60 20,36

Japan 53,15                     5,32                      7,42 9 4 26,57 11,67

Brunei Darussalam (***) 46,15                     4,62                      5,61 10 9 36,24 33,21

Malasya (**) 39,55                     3,96                      4,45 11 12 45,36 47,02

Russia 32,13                     3,21                      5,38 12 10 55,61 35,95

China 31,42                     3,14                      3,55 13 14 56,59 57,74

Philippines 28,61                     2,86                      3,22 14 18 60,47 61,67

Thailand (*) 27,30                     2,73                      3,30 15 17 62,28 60,71

Mexico 25,66                     2,57                      3,75 16 13 64,55 55,36

Chile 25,20                     2,52                      4,65 17 11 65,18 44,64

Vietnam (**) 22,52                     2,25                      3,53 18 15 68,89 57,98

Peru (**) 17,56                     1,76                      3,52 19 16 75,74 58,10

Indonesia (**) 12,83                     1,28                      2,83 20 19 82,27 66,31

Papua New Guinea (***) 8,93                       0,89                      1,38 21 20 87,66 83,57

(*) =  one indicator with hot-deck imputation High income economies

(**) = three indicators with hot-deck imputation Upper middle income economies

(***) = five indicators with hot-deck imputation Lower middle income economies  
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Source: Author’s calculations. 

Figure 4.27: IGI 2010 score rank versus IDI (ITU) 2010 score rank in the 21 APEC countries 
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.  

Source: Author’s calculations. 

Figure 4.28: Digital Divide (IGI) in the 21 APEC countries with reference to Korea (Rep.) 
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 Source: Author’s calculations. 

Figure 4.29: 2010 Digital Divide (IDI) in 20 APEC countries with reference to Korea (Rep.) 
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Table 4.71 shows that those APEC countries classified by the World Bank as 

high income economies have a much higher IGI score, while lower middle 

income APEC economies have the lowest IGI. This indicates that there is a 

very strong relationship between the level of implementation of the information 

society and the wealth of a country. It displays also that in the majority of 

cases the digital divide referring to Korea (Rep.) is greater measured with IGI 

than with IDI, a more realistic outcome as it will confirm in Chapter V by 

means of the Gini coefficients and Lorenz curves. 

 

It can be observed in the Table 4.71 that Korea (Rep.) and Papua New 

Guinea occupy the first and the last position, respectively, regarding the 

APEC ranking of the realization of the information society measured by both 

the IGI and IDI. 

 

Figure 4.27 shows that the measurement of the realization of the information 

society in each of the 21 APEC countries yields less optimistic results when it 

is measured with IGI rather than IDI. 

 

Figure 4.28 shows that the digital divide existing between the APEC countries 

with reference to Korea (Rep.) measured with IGI, increases notably starting 

with those countries of upper middle income economies (Malaysia: 45.36%) to 

those of lower middle income economies (Papua New Guinea: 87.66%). 

 

For the purpose to demonstrate that the difference between the IGI and IDI 

measurements is statistically significant a T-test was performed with the IGI 

and IDI scores. A paired-sample t-test is recommended when it is required to 

compare the mean score for the same group of people (countries in this 

study) on two different occasions (with two different indices in our research). 

 

The output generated from this procedure is shown in Table 4.72. 
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Table 4.72: Output of Paired-Samples T-test between IGI and IDI scores 

 

 

 

 

The table labelled Paired Sample Test shows that the probability value is 

.000, less than .05, and it is possible to conclude that there is a significant 

difference between the IGI and IDI scores.  

 

The table labelled Paired Sample Statistics gives the mean scores for each of 

the two set of scores. The mean score decrease from 5.2215 (IDI) to 4.0160 

(IGI). This result is other way to demonstrate that IDI is more optimistic 

measurement of the information society than IGI. 

 

4.1.7 Testing for robustness of the IGI: construction of the IGI modified  

In order to provide an evaluation of the confidence in IGI since its quality 

depends greatly on the number of cases (countries), weights of indicators and 

weights of constructs, it was decided to build the IGI modified with the 

incorporation of the data of ten selected European and Latin American 

countries not belonging to APEC. These countries are: Argentina, Belgium, 

Brazil, Colombia, France, Italy, Romania, Spain, Sweden, and United 

Kingdom. I started from the 12 selected ICT indicators listed in Figure 4.13: 

ICT Griffith Index (IGI) final version. 

 

Appendix L displays the data collected for the 12 ICT indicators corresponding 

to the selected 10 European and Latin American countries mentioned above. 

There is no missing data. 
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The data corresponding to all the 31 countries analysed: the 21 APEC 

countries and the 10 selected European and Latin American countries, were 

subjected to PCA. 

 

In the IGI modified model there are: 

 

Construct 1 = 31:6 cases-to-variables   

Construct 2 = 31:3 cases-to-variables 

Construct 3 = 31:3 cases-to-variables 

 

Therefore, for all constructs the rules of: 10 cases for each variable, cases-to-

variables no lower than 3 and cases-to-variables no lower than 5, are 

satisfied. 

 

4.1.7.1 PCA applied to Construct 1: Individual Internet Use (6 indicators) 

Table 4.73 labelled Descriptive Statistics provides descriptive statistics 

concerning the 6 indicators of Construct 1. 

 

Table 4.73: Descriptive Statistics for Construct 1 (6 indicators) 

 

An examination of the Correlation Matrix shown in Table 4.74 indicates that a 

considerable number of correlations exceed .3, so the matrix is suitable for 

factoring. 
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Table 4.74: Correlation Matrix of Construct 1 (6 indicators) 

 

 

Table 4.75 shows that the Kaiser-Meyer-Olkin value is .667 for the 6 

indicators, exceeding the recommended value of .6, and Bartlett’s Test of 

Sphericity reached statistical significance (p =.000), supporting the 

factorability of the correlation matrix. 

 

Table 4.75: KMO and Bartlett’s test for Construct 1 (6 indicators) 

 

 

Table 4.76 displays the communality of the 6 indicators. 
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Table 4.76: Communalities for Construct 1 (6 indicators) 

 

 

Table 4.77 displays the total variance explained. The two-component solution 

explained a total of 73.58% of the variance, with Component 1 contributing 

53.67% and Component 2 contributing 19.90%. 

 

Table 4.77: Total Variance Explained for Construct 1 (6 indicators) 

 

 

The Scree Plot in Figure 4.30 graphically displays the eigenvalues for each 

component. The Scree Plot reveals the dominance of a single component 

represented by six indicators. Using Cattell’s scree test it was decided to 

retain only one component. 
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 Source: Author’s calculations 

Figure 4.30: Scree Plot for Construct 1: Internet Activity 
 

Table 4.78 shows the Component Matrix. It displays that two components 

were extracted and lists the component loadings before rotation. 

 

  

Cattell scree plot method  
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Table 4.78: Component Matrix for Construct 1 (6 indicators) 

 

 

Table 4.79 shows the Varimax rotation. It displays a number of strong 

loadings in the retained Component 1. 

 

Table 4.79: Varimax rotation for Construct 1 (6 indicators) 

 

Table 4.80 shows the numbers of cases for the reliability test. 
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Table 4.80: Case Processing Summary 

 

 

Table 4.81 displays the Cronbach’s alpha coefficient of this construct. Its 

value is .732, exceeding the recommended value of .7. 

 

Table 4.81: Reliability Statistics for Construct 1 (6 indicators) 

 

 

The Cronbach’s alpha coefficient obtained ensures that the 6 indicators 

forming Construct 1: Internet Activity, produce a reliable index. 

 

4.1.7.2 PCA applied to Construct 2: Digital Economy (3 indicators) 

Table 4.82 labelled Descriptive Statistics provides descriptive statistics 

concerning the 3 indicators of Construct 2. 

 

Table 4.82: Descriptive Statistics for Construct 2 (3 indicators) 
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The correlation matrix displayed below in Table 4.83 reveals that the 

correlations are generally high, and not any of them are below .3, so it is 

reasonable to proceed with factor analysis. 

 

Table 4.83: Correlation Matrix of Construct 2 (3 indicators) 

 

Table 4.84 displays the communality of the 3 indicators, showing how much of 

the variance in the original indicators is explained by the unique component 

that has been extracted. This value indicates that variance in each indicator is 

explained enough. 

 

Table 4.84: Communalities for Construct 2 (3 indicators) 
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Table 4.85 displays the total variance explained. Only one component was 

extracted which explains 82.64% of the variance. 

 

Table 4.85: Total Variance Explained for Construct 2 (3 indicators) 

 

 

The Scree Plot in Figure 4.31 graphically displays the eigenvalues for each 

component. Using Cattell’s scree test, it was confirmed that only one 

component should be retained. 

 Source: Author’s calculations 

Figure 4.31: Cattell Scree Plot for Construct 2: Digital Economy 

 

 

Cattell scree plot method  
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Table 4.86 shows the Component Matrix. It displays a number of strong 

loadings on the Component 1 retained. 

 

Table 4.86: Component Matrix for Construct 2 (3 indicators) 

 

 

There are no results for the rotated component matrix due to only one 

component was extracted and the solution cannot be rotated. 

 

Table 4.87 shows the numbers of cases for the reliability test.  

 

Table 4.87: Case Processing Summary 

 

 

Table 4.88 displays the Cronbach’s alpha coefficient of this construct. Its 

value is .747, exceeding the recommended value of .7. 
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Table 4.88: Reliability Statistics for Construct 2 (3 indicators) 

 

 

The Cronbach’s alpha coefficient obtained ensures that the 3 indicators 

forming Construct 2: Digital Economy, produce a reliable index. 

 

4.1.7.3 PCA applied to Construct 3: E-Commerce (3 indicators) 

Table 4.89 labelled Descriptive Statistics provides descriptive statistics 

concerning the 3 indicators of Construct 3. 

 

Table 4.89: Descriptive Statistics for Construct 3 (3 indicators) 

 

 

The correlation matrix displayed below in Table 4.90 reveals that the 

correlations are generally high, and not any of them are below .3, so it is 

reasonable to proceed with factor analysis. 
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Table 4.90: Correlation Matrix of Construct 3 (3 indicators) 

 

 

Table 4.91 displays that Kaiser-Meyer-Olkin value is .608 for the 3 indicators, 

exceeding the recommended value of .6, and Bartlett’s Test of Sphericity 

reached statistical significance (p=.001), supporting the factorability of the 

correlation matrix. 

 

Table 4.91: KMO and Bartlett’s test for Construct 3 (3 indicators) 

 

 

Table 4.92 displays the communality of the 3 indicators, showing that variance 

in each indicator is explained enough. 
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Table 4.92: Communalities for Construct 3 (3 indicators) 

 

 

Table 4.93 displays the total variance explained. Only one component was 

extracted which explains 71.31% of the variance. 

 

Table 4.93: Total Variance Explained for Construct 3 (3 indicators) 

 

 

The Scree Plot in Figure 4.32 graphically displays the eigenvalues for each 

component. Using Cattell’s scree test, it was confirmed that only one 

component should be retained. 
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 Source: Author’s calculations 

Figure 4.32: Scree Plot for Construct 3: E-Commerce 

 

Table 4.94 shows the Component Matrix. It displays a number of strong 

loadings on the Component 1 retained. 

 

Table 4.94: Component Matrix for Construct 3 (3 indicators) 

 

 

There are no results for the rotated component matrix due to only one 

component was extracted and the solution cannot be rotated. 

 

Table 4.95 shows the numbers of cases for the reliability test. 

Cattell scree plot method  
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Table 4.95: Case Processing Summary 

 

 

Table 4.96 displays the Cronbach’s alpha coefficient of this construct. Its 

value is .782, exceeding the recommended value of .7. 

 

Table 4.96: Reliability Statistics for Construct 3 (3 indicators 

 

 

The Cronbach’s alpha coefficient obtained ensures that the 3 indicators 

comprising Construct 3: E-Commerce produce a reliable index. 

 

The PCA outcomes obtained above show that the IGI modified model is a 

reliable index as the IGI model is. It has been tested that the addition of the 

data of the 10 selected European and Latin American countries to the IGI 

model does not impact on the results of the reliability of the index. 

 

4.1.7.4 Normalisation of the IGI modified indicators 

The following figures show the descriptive statistics only of those indicators 

whose reference or ideal values require to be calculated. 

 

Figure 4.33 displays descriptive statistics of Indicator 2: Number of hours 

spent on line (home & work) per person per month. 
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Figure 4.33: Histogram of Indicator 2: Number of hours spent online 

(home & work) per person per month 

 

Figure 4.34 displays descriptive statistics of Indicator 3: Consumer download 

speed (Mbps). 

 

Figure 4.34: Histogram of Indicator 3: Consumer download speed (Mbps) 

 

Figure 4.35 displays descriptive statistics of Indicator 4: Number of internet 

domains (ccTLD) per 100 inhabitants. 
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Figure 4.35: Histogram of Indicator 4: Number of internet domains 

(ccTLD) per 100 inhabitants 

 

Figure 4.36 displays descriptive statistics of Indicator 5: Mobile cellular 

telephone subscription per 100 inhabitants. 

 

Figure 4.36: Histogram of Indicator 5: Mobile cellular telephone 

subscription per 100 inhabitants 

 

Figure 4.37 displays descriptive statistics of Indicator 6: Percentage of 

households with broadband access. 
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Figure 4.37: Histogram of Indicator 6: Percentage of households with 

broadband access 

 

Figure 4.38 displays descriptive statistics of Indicator 7: ICT expenditure as 

percentage of GDP. 

 

Figure 4.38: Histogram of Indicator 7: ICT expenditure as percentage of 

GDP 
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Figure 4.39 displays descriptive statistics of Indicator 8: ICT goods exports as 

percentage of total goods exports. 

 

Figure 4.39: Histogram of Indicator 8: ICT goods exports as percentage 

of total goods exports 

 

Figure 4.40 displays descriptive statistics of Indicator 9: ICT goods imports as 

percentage of total goods imports. 

 

Figure 4.40: Histogram of Indicator 9: ICT goods imports as percentage 

of total goods imports 
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Table 4.97 shows the reference or ideal values established for the 12 IGI 

indicators. 

 

Table 4.97: Calculation of the reference or ideal values of IGI modified 

indicators 

 

Source: Author’s calculations. 

 

4.1.7.5 Weighting of the IGI modified indicators 

Table 4.98 displays the results obtained from the PCA weighting technique for 

the calculation of IGI indicator weights. 

No. of

indicator
Indicator Mean St. Deviation Ideal value

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 100,00

2
Number of hours spent online (home & work) 

per person per month 
22,78 7,14 37,05

3 Consumer download speed  (Mbps) 9,35 7,74 24,84

4
Number of Internet domains (ccTLD) per 

100 inhabitants 
3,23 3,95 11,13

5
Mobile cellular telephone subscriptions per 

100 inhabitants  (a)
104,20 32,08 168,36

6 Percentage of households with broadband access 100,00

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 5,81 1,60 9,02

8
ICT goods exports as percentage of total goods 

exports 
12,01 14,48 40,96

9
ICT goods imports as percentage of total goods 

imports 
12,99 8,98 30,94

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  100,00

11
Proportion of businesses receiving orders over 

Internet  
100,00

12 Proportion of businesses placing orders over Internet   100,00

(a) = The ideal value for Indicator 5 was approximated to 170.
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Table 4.98: Calculations of the IGI modified indicator weights 

 

 

Source: Author’s calculations. 

Constructs/

Components
Eigenv.

Share of 

variance

explained  (%)

Cumulative

 share of variance

 explained (%)

Indicators
Comp.

loadings 

Indicator

weights 

Indicator

weights (%)

INTERNET ACTIVITY

Component 1 3,236 53,927 53,927 Internet users as percentage of population 0,923 0,0085 26,45

Component 2 1,179 19,653 73,580 Number of hours spent online (home & work) p. person p. month 0,321 0,0010 3,20

Component 3 0,749 12,483 86,064 Consumer download speed  (Mbps) 0,746 0,0056 17,28

Component 4 0,511 8,512 94,576 Number of Internet domains (ccTLD) per 100 inhabitants 0,736 0,0054 16,82

Component 5 0,242 4,041 98,617 Mobile cellular telephone subscriptions per 100 inhabitants  0,552 0,0030 9,46

Component 6 0,083 1,383 100,000 Percentage of household with broadband access 0,929 0,0086 26,79

Total variance 6,000 Total weights 0,0322 100,00

DIGITAL ECONOMY

Component 1 2,448 82,864 82,864 ICT expenditure as percentage of GDP 0,820 0,0067 27,06

Component 2 0,448 14,949 97,813 ICT goods exports as percentage of total goods exports 0,954 0,0091 36,62

Component 3 0,066 2,187 100,000 ICT goods imports as percentage of total goods imports 0,950 0,0090 36,32

Total variance 2,962 Total weights 0,0248 100,00

E-COMMERCE

Component 1 2,140 71,318 71,318 Proportion of business with own website  0,745 0,0055 25,92

Component 2 0,631 21,022 92,340 Proportion of business receiving orders over Internet  0,858 0,0074 34,38

Component 3 0,230 7,660 100,000 Proportion of business placing orders over Internet   0,922 0,0085 39,70

Total variance 3,001 Total weights 0,0214 100,00
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4.1.7.6 Weighting of the IGI modified constructs 

Table 4.99 displays the results derived from PCA. 

 

Table 4.99: Calculation of the IGI modified construct weights 

 

 

Source: Author’s calculations. 

 

The calculation above completes all statistics to construct the IGI modified  

which is shown in Figure 4.41. 

Number of

indicator

No.

Indic.
Indicator

Component 1

loading

Indicator weights 

per component

 loading (%)

Weights given to 

each Construct 

 (%)

CONSTRUCT 1: INTERNET ACTIVITY

1
1 Internet users as percentage of population 0,923 9,76

2
2 Number of hours spent online (home & work) p. person p. month 0,321 3,39

3
3 Consumer download speed  (Mbps) 0,746 7,89

4
4 Number of Internet domains (ccTLD) per 100 inhabitants 0,736 7,78

5
5 Mobile cellular telephone subscriptions per 100 inhabitants  0,552 5,84

6
6 Percentage of household with broadband access 0,929 9,82

Total Construct 1 4,207 44,49 60

CONSTRUCT 2: DIGITAL ECONOMY

7
1 ICT expenditure as percentage of GDP 0,820 8,67

8
2 ICT goods exports as percentage of total goods exports 0,954 10,09

9
3 ICT goods imports as percentage of total goods imports 0,950 10,05

Total Construct 2 2,724 28,81 20

CONSTRUCT 3: E-COMMERCE

10
1 Proportion of business with own website  0,745 7,88

11
2 Proportion of business receiving orders over Internet  0,858 9,07

12
3 Proportion of business placing orders over Internet   0,922 9,75

Total Construct 3 2,525 26,70 20

TOTAL 9,456 100,00 100
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Source: Author’s design. 

Figure 4.41: IGI modified model with weighting 
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4.1.7.7 Aggregation of the IGI modified  

Table 4.100 illustrates the process of computing the IGI modified score for 

Korea (Rep.), which tops the IGI, modified 2010 score rank in the 21 APEC 

countries. 

 

Appendix M includes the calculations of the IGI modified scores for each 13 

APEC countries which have no missing data for all the 12 IGI indicators:  

Korea (Rep.), New Zealand, Australia, United States, Singapore, Canada, 

Japan, Hong Kong, Russia, Chile, China, Mexico and Philippines.  

 

Appendix N includes the calculations of the IGI modified scores for each of 

the 8 additional APEC countries which have some missing data for the 12 IGI 

indicators. 

 

The IGI modified 2010 score rank versus the IDI 2010 score rank for the 21 

APEC countries are shown in Table 4.100 and Figure 4.42. The digital divide 

measured for each country in percentage with reference to Korea (Rep.) 

ranked first in IGI modified is displayed in Table 4.101 and Figure 4.43. 
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Table 4.100: ICT Griffith Index Modified: Korea (Rep.) 

 

 

Source: Author’s calculations. 

No. of

indicator
Indicator

APEC country 

value: KOREA
Ideal value

Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 81,60 100,00 26,45 21,58 15,87 12,95

2 Number of hours spent online (home & work) p. person per month 27,90 37,05 3,20 2,41 1,92 1,45

3 Consumer download speed  (Mbps) 31,92 24,84 17,28 22,21 10,37 13,32

4 Number of Internet domains (ccTLD) per 100 inhabitants 2,24 11,13 16,82 3,39 10,09 2,03

5 Mobile cellular telephone subscriptions per 100 inhabitants  99,20 170,00 9,46 5,52 5,68 3,31

6 Percentage of households with broadband access 98,80 100,00 26,79 26,47 16,07 15,88

Total 100,00 81,57 60,00 48,94

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 9,07 9,02 27,06 27,21 5,41 5,44

8 ICT goods exports as percentage of total goods exports 26,21 40,96 36,62 23,43 7,32 4,69

9 ICT goods imports as percentage of total goods imports 15,16 30,94 36,32 17,80 7,26 3,56

Total 100,00 68,44 20,00 13,69

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  58,20 100,00 25,92 15,09 5,18 3,02

11 Proportion of businesses receiving orders over Internet  7,50 100,00 34,38 2,58 6,88 0,52

12 Proportion of businesses placing orders over Internet   43,00 100,00 39,70 17,07 7,94 3,41

Total 100,00 34,73 20,00 6,95

TOTAL IGI 69,58
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Table 4.101: IGI modified 2010 score rank versus IDI (ITU) 2010 score rank in the 21 APEC countries 

 

 

Source: Author’s calculations. 

APEC COUNTRY
IGI modified APEC 

SCORE /100 points

IGI modified APEC 

SCORE /10 points

IDI modified APEC 

SCORE (ITU) /10 points

IGI APEC

RANK

IDI APEC

RANK (ITU)

Digital Divide according IGI 

modified with reference to 

country rank. 1 (%)

Digital Divide according IDI 

with reference to country 

rank. 1 (%)

Korea (Rep.) 69,58                        6,96                             8,40 1 1 0,00 0,00

Singapore 67,09                        6,71                             7,08 2 7 3,58 15,71

Hong Kong 64,37                        6,44                             7,79 3 2 7,49 7,26

New Zealand 57,49                        5,75                             7,43 4 3 17,38 11,55

United States 57,17                        5,72                             7,09 5 6 17,84 15,60

Chinese Taipei (**) 55,46                        5,55                             6 20,29

Australia 53,65                        5,37                             7,36 7 5 22,89 12,38

Canada 52,48                        5,25                             6,69 8 8 24,58 20,36

Japan 51,60                        5,16                             7,42 9 4 25,84 11,67

Brunei Darussalam (***) 44,05                        4,41                             5,61 10 9 36,69 33,21

Malasya (**) 40,84                        4,08                             4,45 11 12 41,30 47,02

Russia 31,89                        3,19                             5,38 12 10 54,17 35,95

China 31,88                        3,19                             3,55 13 14 54,18 57,74

Philippines 30,82                        3,08                             3,22 14 18 55,71 61,67

Thailand (*) 27,92                        2,79                             3,30 15 17 59,87 60,71

Mexico 25,57                        2,56                             3,75 16 13 63,25 55,36

Chile 24,35                        2,44                             4,65 17 11 65,00 44,64

Vietnam (**) 22,02                        2,20                             3,53 18 15 68,35 57,98

Peru (**) 16,93                        1,69                             3,52 19 16 75,67 58,10

Indonesia (**) 13,04                        1,30                             2,83 20 19 81,26 66,31

Papua New Guinea (***) 8,23                          0,82                             1,38 21 20 88,17 83,57

(*) =  one indicator with hot-deck imputation High income economies

(**) = three indicators with hot-deck imputation Upper middle income economies

(***) = five indicators with hot-deck imputation Lower middle income economies  
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Source: Author’s calculations. 

Figure 4.42: 2010 IGI modified score rank versus 2010 IDI (ITU) score rank in the 21 APEC countries 
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Source: Author’s calculations. 

Figure 4.43: 2010 Digital Divide (IGI modified) in the 21 APEC countries with reference to Korea (Rep.) 
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One can observe that the results obtained with IGI modified and IGI are in 

concordance. However, an additional and absolute test of robustness of the 

IGI model will be carried out in Chapter V using the Lorenz Curve and the Gini 

Coefficient. 

 

The use of realistic and internationally comparable indicators coupled with the 

derivation of the IGI using scientific methods guarantees accuracy in the 

measurement of the information society in the APEC countries and gives 

more confidence in the results obtained through its application. The test of its 

robustness using the data of 10 selected European countries without any 

missing data demonstrates that the 12 IGI indicators indeed posses these 

characteristics. The use of SPSS and SYSTAT statistical packages provides 

confidence in the formulation of the resulting model. A comparison of the 

process used to formulate the current IDI (ITU) and the new IGI reveals that 

the weights given to indicators and constructs in the IGI have more statistical 

support than those for the IDI. 

 

The participation in the 8th World Telecommunication/ICT Indicators Meeting 

in Geneva 2010, presented an excellent oportunity to collect information from 

representatives from the United Nations and its specialized agencies, national 

and regional telecommunication/ICT organisations and statisticians interested 

in the measurement of the information society, valuable information for the 

research and to receive useful feedback on the progress of the IGI model 

development. 

 

The use of other statistical methods and statistical packages, such as STATA, 

makes it possible in the next chapter to confirm the reliability and safety of the 

measurement of the information society in the APEC countries. 
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Chapter 5 

 

5 DISCUSSION 

With the information society scores obtained in Chapter IV, the digital divide 

existing between the 21 APEC economies can be established. Lorenz curves 

and Gini coefficients will make it possible to show that the IGI is a more 

realistic measure of the distribution of the information society in the APEC 

countries than IDI. 

 

With this purpose in mind, measurements of the digital divide (measured with 

IDI and IGI) and the GDP per capita inequality existing in the APEC countries 

will be developed in this chapter. The relationship between the digital divide 

and the economic growth will also be examined. 

 

The outcomes of the realization of the Asia-Pacific vision on the information 

society in the APEC member economies and their comparison with the 

progress made in the United Nations MDGs goals is an important 

complementary aspect to be discussed here. 

 

A review of the progress of WSIS Action Lines in the APEC countries was 

included as a related topic to be examined. 

 

In this chapter Australia is used as a case study in order to identify an 

appropriate and transparent legal, regulatory, and policy framework that have 

been successful in overcoming some of the problems which limit the progress 

of WSIS Action Lines in the APEC member economies (Aim 9 of the 

research). Australia was selected as case study taking into consideration its 

high position in the APEC information society ranking. 

 

The outcomes of the WSIS Forum 2011 are reviewed in order to establish 

approaches with the current research. 
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5.1 Measurement of the digital divide using Lorenz curves and Gini 

Coefficients 

Lorenz curves and Gini coefficients were adopted to measure the digital divide 

existing between the APEC countries. Both also provide a basis for testing the 

the robustness of the IGI model. 

 

Information obtained from the data analysis chapter and statistical software 

(STATA 11) was utilized to build the Lorenz curve. The Gini coefficient was 

calculated using Excel. 

 

Gini coefficients and Lorenz curves (widely used to measure income 

inequality) are a better way of analysing inequality to measure the digital 

divide (UNCTAD, 2010). 

 

Stiglitz (2000, pp. 120–121) argued that ‘economists often represent the 

degree of inequality in an economy by a diagram called the Lorenz curve. 

The Lorenz curve shows the cumulative fraction of the country’s total income 

earned by the poorest 5%, the poorest 10%, the poorest 15%, and so on. If 

there were complete equality, then 20% of the income would accrue to the 

lowest 20% of population, 40% to the lowest 40%; the Lorenz curve would be 

a straight line. On the other hand, if incomes were very concentrated, then the 

lowest 80% might receive almost nothing, and the top 5% receive 80% of total 

income; in this case, the Lorenz curve would be bowed. When there is a great 

deal of inequality, the area between the 45-degree line and the Lorenz curve 

is large. When there is a complete equality, this area is zero. Twice the area 

between the 45-degree line and the Lorenz curve is a commonly employed 

measure of inequality, called the Gini coefficient. 

 

Browns & Jackson (1990, pp. 387-388) also agreed that one of the best 

known measures of inequality is the Lorenz curve. The authors explained that 

the Lorenz curve ‘shows the cumulative proportions of income owned by 

various proportions of the population. If one person had all of the income with 

the rest having none, the Lorenz curve would conform to the two axes, while if 

income were equally distributed the Lorenz curve would be a 45º line. Thus 
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the nearer the Lorenz lies to the 45º degree line of completed equality, the 

more equal is the distribution of the income’. The authors added that a natural 

measure of inequality, which is termed the Gini coefficient, is the ratio of the 

area between the line of complete equality and the Lorenz curve to the total 

area under the line of complete equality. Thus the Gini coefficient can vary 

from 0 (complete equality) to 1 (complete inequality) and it is equal to 

A/(A+B). 

 

The Gini coefficient summarizes the Lorenz curve in a single number, the ratio 

of the area between the Lorenz curve and the diagonal to the total area under 

the diagonal. As such, perfect equality would result in a Gini coefficient of zero 

and perfect inequality, a Gini coefficient of 1 (UNCTAD, 2010). 

 

Figure 5.1 illustrates the Lorenz curve with perfect income equality. Figure 5.2 

shows the Lorenz curve with income inequality and the areas A and B to 

calculate the Gini coefficient. 

 

 

Source: Author’s drawing. 

Figure 5.1: Lorenz curve for an economy in which income is evenly 

distributed. 
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Source: Author’s drawing. 

Figure 5.2: Lorenz curve for an economy where income is unequally 

distributed. The Gini Coefficient is equal to A/(A+B). 

 

5.2 Measurements of the IGI digital divide and GDP per capita 

inequality between the 21 APEC countries using Lorenz curves and 

Gini Coefficients. 

With the intention of using the GDP to confirm that IGI is a more realistic index 

than IDI for the measurement of the information society distribution in the 

APEC countries, the calculations of the IGI digital divide and the GDP per 

capita inequality are done below. For the purpose of the discussion GDP per 

capita is taken as the gross domestic product divided by midyear population. 

The GDP being the sum of gross value added by all resident producers in the 

economy plus any product taxes; minus any subsidies not included in the 

value of the products. It is calculated without making deductions for 

depreciation of fabricated assets or for depletion and degradation of natural 

resources. Data are in current U.S. dollars (World Bank). 

 

The Lorenz curve of Figure 5.3, which shows the digital divide between the 21 

APEC countries was calculated using STATA 11 and the IGI 2010 score of 
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Table 4.73. It shows that only 30% of cumulative IGI score were accounted for 

by 50% of the bottom APEC countries with respect to the implementation of 

the information society. 

 

 

Source: Author’s calculations. 

Figure 5.3: IGI 2010 digital divide between the 21 APEC countries 

 

Table 5.1 displays the calculation of the 2010 Gini Coefficient for the digital 

divide between the 21 APEC member economies measured with IGI. Its value 

is 0.25. 

 

 

0
%

2
0
%

4
0
%

6
0
%

8
0
%

1
0
0

%
1

0
%

3
0
%

5
0
%

7
0
%

9
0
%

C
u
m

u
la

ti
v
e
 s

h
a
re

 I
G

I

0% 20% 40% 60% 80% 100%10% 30% 50% 70% 90%
Cumulative share 21 APEC countries from lowest to highest Information Society

IGI 2010

Lorenz Curve for IGI



281 

 

Table 5.1: Calculation of the 2010 Gini Coefficient for the digital divide in the 21 APEC countries measured with IGI 

 

 

Source: Author’s calculations

APEC COUNTRY Xi ni Ni Xi*ni ui pi=(Ni/n)100 qi=(ui/un)100 pi-qi

Papua New Guinea 0,89 1 1 0,89 0,89 4,76 1,04 3,73

Indonesia 1,28 1 2 1,28 2,17 9,52 2,53 7,00

Peru 1,76 1 3 1,76 3,93 14,29 4,58 9,71

Vietnam 2,25 1 4 2,25 6,18 19,05 7,20 11,85

Chile 2,52 1 5 2,52 8,70 23,81 10,13 13,68

Mexico 2,57 1 6 2,57 11,27 28,57 13,12 15,45

Thailand 2,73 1 7 2,73 14,00 33,33 16,30 17,03

Philippines 2,86 1 8 2,86 16,86 38,10 19,63 18,46

China 3,14 1 9 3,14 20,00 42,86 23,29 19,57

Russia 3,21 1 10 3,21 23,21 47,62 27,03 20,59

Malaysia 3,96 1 11 3,96 27,17 52,38 31,64 20,74

Brunei Darussalam 4,62 1 12 4,62 31,79 57,14 37,02 20,12

Japan 5,32 1 13 5,32 37,11 61,90 43,22 18,69

Canada 5,53 1 14 5,53 42,64 66,67 49,66 17,01

Australia 5,53 1 15 5,53 48,17 71,43 56,10 15,33

Chinese Taipei 5,55 1 16 5,55 53,72 76,19 62,56 13,63

New Zealand 5,89 1 17 5,89 59,61 80,95 69,42 11,53

United States 5,91 1 18 5,91 65,52 85,71 76,30 9,41

Hong Kong 6,36 1 19 6,36 71,88 90,48 83,71 6,77

Singapore 6,75 1 20 6,75 78,63 95,24 91,57 3,67

Korea 7,24 1 21 7,24 85,87 100,00 100,00 0,00

n =  ∑ni     = 21 un = ∑Xi*ni  = 85,87 ∑pi= 1100 ∑pi-qi= 273,96

0,25IGI Gini Coefficient =∑pi-qi/∑pi =
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Figure 5.4 shows the Lorenz curves for both the 2010 IGI digital divide and 

the 2010 GDP per capita inequality. The Lorenz curve for GDP per capita 

inequality shows that the incomes in the APEC countries in 2010 were not 

evenly distributed as only 13% of the cumulative GDP per capita were 

accounted for by around 52% of the poorest APEC countries. The Figure 5.4 

confirms, as it was observed before, that there is a powerful relationship 

between the implementation of the information society and the GDP per 

capita. 

 

Source: Author’s calculations 

Figure 5.4: IGI 2010 digital divide versus GDP per capita 2010 in the 21 

APEC countries 

 

Table 5.2 shows the calculation of the 2010 Gini Coefficient for the GDP per 

capita in the 21 APEC member economies. Its value is 0.45 showing a higher 

inequality than the digital divide of 0.25. 
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Table 5.2: Calculation of the 2010 Gini Coefficient for the GDP per capita inequality in the 21 APEC countries 

 

 

Source: Author’s calculations 

APEC COUNTRY Xi ni Ni Xi*ni ui pi=(Ni/n)100 qi=(ui/un)100 pi-qi

Papua New Guinea 1.191              1 1 1191,00 1191,00 4,76 0,29 4,47

Indonesia 1.382              1 2 1382,00 2573,00 9,52 0,62 8,90

Philippines 2.140              1 3 2140,00 4713,00 14,29 1,14 13,14

Peru 2.946              1 4 2946,00 7659,00 19,05 1,86 17,19

Mexico 4.393              1 5 4393,00 12052,00 23,81 2,92 20,89

Thailand 4.613              1 6 4613,00 16665,00 28,57 4,04 24,53

Vietnam 5.291              1 7 5291,00 21956,00 33,33 5,33 28,01

China 8.373              1 8 8373,00 30329,00 38,10 7,36 30,74

Chile 9.166              1 9 9166,00 39495,00 42,86 9,58 33,27

Malasya 10.440             1 10 10440,00 49935,00 47,62 12,12 35,50

Russia 11.888             1 11 11888,00 61823,00 52,38 15,00 37,38

Chinese Taipei 18.588             1 12 18588,00 80411,00 57,14 19,51 37,63

Japan 20.757             1 13 20757,00 101168,00 61,90 24,55 37,36

Brunei Darussalam 27.390             1 14 27390,00 128558,00 66,67 31,19 35,47

United States 29.352             1 15 29352,00 157910,00 71,43 38,32 33,11

Hong Kong 31.758             1 16 31758,00 189668,00 76,19 46,02 30,17

Canada 42.131             1 17 42131,00 231799,00 80,95 56,24 24,71

Australia 43.137             1 18 43137,00 274936,00 85,71 66,71 19,00

New Zealand 43.867             1 19 43867,00 318803,00 90,48 77,35 13,12

Singapore 46.148             1 20 46148,00 364951,00 95,24 88,55 6,69

Korea (Rep.) 47.184             1 21 47184,00 412135,00 100,00 100,00 0,00

n =  ∑ni     = 21 un = ∑Xi*ni  = 412135,00 ∑pi= 1100 ∑pi-qi= 491,28

GDP Gini Coefficient =∑pi-qi/∑pi = 0,45
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In order to determine the contribution of each IGI construct to the digital 

divide, their corresponding Lorenz curves and Gini coefficients are calculated 

below. 

 

Figure 5.5 shows the Lorenz curve for the Internet Activity digital divide 

between the 21 APEC countries. It shows that only 28% of cumulative Internet 

Activity score were accounted for by 53% of the bottom APEC countries with 

respect to the implementation of the information society. 

 

 

Source: Author’s calculations. 

Figure 5.5: Internet Activity divide between the 21 APEC countries 

 

Table 5.3 shows the calculation of the Gini Coefficient for the Internet Activity 

digital divide between the 21 APEC member economies measured with IGI. 

Its value is 0.30. 
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Table 5.3: Calculation of the Gini Coefficient for the Internet Activity divide in the 21 APEC countries 

 

 

Source: Author’s calculations

APEC COUNTRY Xi ni Ni Xi*ni ui pi=(Ni/n)100 qi=(ui/un)100 pi-qi

Papua New Guinea 4,33                     1 1 4,33 4,33 4,76 0,78 3,99

Indonesia 6,04                     1 2 6,04 10,37 9,52 1,86 7,67

Philippines 7,82                     1 3 7,82 18,19 14,29 3,26 11,03

Peru 11,20                  1 4 11,20 29,39 19,05 5,27 13,78

Mexico 13,21                  1 5 13,21 42,60 23,81 7,63 16,18

Thailand 14,09                  1 6 14,09 56,69 28,57 10,16 18,41

Vietnam 15,40                  1 7 15,40 72,09 33,33 12,92 20,42

China 15,49                  1 8 15,49 87,58 38,10 15,69 22,40

Chile 17,73                  1 9 17,73 105,31 42,86 18,87 23,99

Malasya 21,39                  1 10 21,39 126,70 47,62 22,70 24,92

Russia 23,23                  1 11 23,23 149,93 52,38 26,86 25,52

Chinese Taipei 35,26                  1 12 35,26 185,19 57,14 33,18 23,96

Japan 36,09                  1 13 36,09 221,28 61,90 39,65 22,26

Brunei Darussalam 37,66                  1 14 37,66 258,94 66,67 46,40 20,27

United States 38,87                  1 15 38,87 297,81 71,43 53,36 18,07

Hong Kong 39,22                  1 16 39,22 337,03 76,19 60,39 15,80

Canada 39,56                  1 17 39,56 376,59 80,95 67,48 13,48

Australia 40,79                  1 18 40,79 417,38 85,71 74,79 10,93

New Zealand 42,20                  1 19 42,20 459,58 90,48 82,35 8,13

Singapore 45,18                  1 20 45,18 504,76 95,24 90,44 4,80

Korea (Rep.) 53,34                  1 21 53,34 558,10 100,00 100,00 0,00

n =  ∑ni     = 21 un = ∑Xi*ni  = 558,10 ∑pi= 1100 ∑pi-qi= 325,97

Internet Activity Gini Coefficient =∑pi-qi/∑pi = 0,30
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Figure 5.6 shows the Lorenz curve for the Digital Economy digital divide 

between the 21 APEC countries. It shows that only 25% of cumulative Digital 

Economy score were accounted for by 50% of the bottom APEC countries 

with respect to the implementation of the information society. 

 

 

 

Source: Author’s calculations. 

Figure 5.6: Digital Economy divide for the 21 APEC countries 

 

Table 5.4 shows the calculation of the Gini Coefficient for the Digital Economy 

divide between the 21 APEC member economies measured with IGI. Its value 

is 0.31. 
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Table 5.4: Calculation of the Gini Coefficient for the Digital Economy divide in the 21 APEC countries 

 

 

Source: Author’s calculations 

APEC COUNTRY Xi ni Ni Xi*ni ui pi=(Ni/n)100 qi=(ui/un)100 pi-qi

Papua New Guinea 2,60                     1 1 2,60 2,60 4,76 1,42 3,34

Peru 2,92                     1 2 2,92 5,52 9,52 3,01 6,51

Russia 3,73                     1 3 3,73 9,25 14,29 5,05 9,24

Brunei Darussalam 4,00                     1 4 4,00 13,25 19,05 7,23 11,81

Chile 4,03                     1 5 4,03 17,28 23,81 9,43 14,38

Indonesia 4,75                     1 6 4,75 22,03 28,57 12,03 16,55

New Zealand 4,88                     1 7 4,88 26,91 33,33 14,69 18,64

Australia 4,91                     1 8 4,91 31,82 38,10 17,37 20,73

Vietnam 5,12                     1 9 5,12 36,94 42,86 20,16 22,69

Canada 5,88                     1 10 5,88 42,82 47,62 23,37 24,24

Japan 7,86                     1 11 7,86 50,68 52,38 27,67 24,72

United States 8,43                     1 12 8,43 59,11 57,14 32,27 24,88

Mexico 9,20                     1 13 9,20 68,31 61,90 37,29 24,62

Thailand 9,44                     1 14 9,44 77,75 66,67 42,44 24,22

Korea (Rep.) 11,95                  1 15 11,95 89,70 71,43 48,97 22,46

China 12,18                  1 16 12,18 101,88 76,19 55,61 20,58

Chinese Taipei 13,18                  1 17 13,18 115,06 80,95 62,81 18,14

Malasya 14,38                  1 18 14,38 129,44 85,71 70,66 15,06

Singapore 15,12                  1 19 15,12 144,56 90,48 78,91 11,56

Philippines 18,75                  1 20 18,75 163,31 95,24 89,15 6,09

Hong Kong 19,88                  1 21 19,88 183,19 100,00 100,00 0,00

n =  ∑ni     = 21 un = ∑Xi*ni  = 183,19 ∑pi= 1100 ∑pi-qi= 340,46

Digital Economy Gini Coefficient =∑pi-qi/∑pi = 0,31
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Figure 5.7 shows the Lorenz curve for the E-Commerce divide between the 21 

APEC countries. It shows that only 31% of cumulative E-Commerce score 

were accounted for by 54% of the bottom APEC countries with respect to the 

implementation of the information society. 

 

 

Source: Author’s calculations. 

Figure 5.7: E-Commerce digital divide between the 21 APEC countries 

 

Table 5.5 shows the calculation of the Gini Coefficient for the E-Commerce 

divide between the 21 APEC member economies measured with IGI. Its value 

is 0.30. 
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Table 5.5: Calculation of the Gini Coefficient for the E-Commerce divide in the 21 APEC countries 

 

 

Source: Author’s calculations.

APEC COUNTRY Xi ni Ni Xi*ni ui pi=(Ni/n)100 qi=(ui/un)100 pi-qi

Vietnam 2,00                     1 1 2,00 2,00 4,76 1,71 3,06

Papua New Guinea 2,00                     1 2 2,00 4,00 9,52 3,41 6,11

Philippines 2,04                     1 3 2,04 6,04 14,29 5,15 9,14

Indonesia 2,04                     1 4 2,04 8,08 19,05 6,89 12,16

Mexico 3,25                     1 5 3,25 11,33 23,81 9,66 14,15

Chile 3,44                     1 6 3,44 14,77 28,57 12,59 15,98

Peru 3,44                     1 7 3,44 18,21 33,33 15,53 17,81

China 3,75                     1 8 3,75 21,96 38,10 18,73 19,37

Malasya 3,77                     1 9 3,77 25,73 42,86 21,94 20,92

Thailand 3,77                     1 10 3,77 29,50 47,62 25,16 22,46

Hong Kong 4,49                     1 11 4,49 33,99 52,38 28,98 23,40

Brunei Darussalam 4,49                     1 12 4,49 38,48 57,14 32,81 24,33

Russia 5,18                     1 13 5,18 43,66 61,90 37,23 24,67

Korea (Rep.) 7,10                     1 14 7,10 50,76 66,67 43,28 23,38

Chinese Taipei 7,10                     1 15 7,10 57,86 71,43 49,34 22,09

Singapore 7,16                     1 16 7,16 65,02 76,19 55,44 20,75

Japan 9,20                     1 17 9,20 74,22 80,95 63,29 17,66

Australia 9,61                     1 18 9,61 83,83 85,71 71,48 14,23

Canada 9,86                     1 19 9,86 93,69 90,48 79,89 10,58

United States 11,76                  1 20 11,76 105,45 95,24 89,92 5,32

New Zealand 11,82                  1 21 11,82 117,27 100,00 100,00 0,00

n =  ∑ni     = 21 un = ∑Xi*ni  = 117,27 ∑pi= 1100 ∑pi-qi= 327,55

E-Commerce Gini Coefficient =∑pi-qi/∑pi = 0,30
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Figure 5.8 shows the Lorenz curves for the IGI constructs. It shows that the 

disparity is approximately the same for the three constructs up to the 55% of 

the bottom APEC countries with respect to the implementation of the 

information society. The Gini coefficients for E-Commerce and Digital 

Economy divides have the same value of 0.30, a little lower than 0.31 for 

Internet Activity. 

 

 

Source: Author’s calculations. 

Figure 5.8: IGI and IGI’s constructs digital divides between the 21 APEC 

countries 

 

These outcomes reveal that the digital divide for each construct is coherent 

with the IGI digital divide giving robustness to the model. The contribution to 

the digital divide in the APEC region is approximately the same for each 

construct. 
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5.3 Measurement of the IGI modified digital divide between the 21 

APEC countries using Lorenz curves and Gini Coefficient and 

testing of the robustness of the IGI  

The Lorenz curve of Figure 5.9, which shows the digital divide between the 21 

APEC countries, was calculated using the IGI modified 2010 score of Table 

4.102. It shows that only 30% of cumulative IGI modified score were 

accounted for by 50% of the bottom APEC countries with respect to the 

implementation of the information society. The same result was obtained with 

IGI. 

 

 

Source: Author’s calculations 

Figure 5.9: IGI modified 2010 digital divide between the 21 APEC 

countries 

 

In order to simultaneously compare the IGI and IGI modified digital divides in 

the APEC member economies, the Lorenz curves for both, displayed in Figure 

5.10, were calculated. It shows that both Lorenz curves are identical. 
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Source: Author’s calculations 

Figure 5.10: IGI versus IGI modified 2010 digital divides between the 21 

APEC countries 

 

Table 5.6 displays the calculation of the 2010 Gini Coefficient for the IGI 

modified digital divide between the 21 APEC member economies. Its value is 

0.25, which is exactly equal to the 2010 Gini Coefficient for the IGI digital 

divide. 
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Table 5.6: Calculation of the 2010 Gini Coefficient for the IGI modified digital divide in the 21 APEC countries 

 

 

Source: Author’s calculations.

APEC COUNTRY Xi ni Ni Xi*ni ui pi=(Ni/n)100 qi=(ui/un)100 pi-qi

Papua New Guinea 0,82 1 1 0,82 0,82 4,76 0,97 3,79

Indonesia 1,30 1 2 1,30 2,12 9,52 2,50 7,02

Peru 1,69 1 3 1,69 3,81 14,29 4,50 9,79

Vietnam 2,20 1 4 2,20 6,01 19,05 7,10 11,95

Chile 2,44 1 5 2,44 8,45 23,81 9,98 13,83

Mexico 2,56 1 6 2,56 11,01 28,57 13,00 15,57

Thailand 2,79 1 7 2,79 13,80 33,33 16,30 17,03

Philippines 3,08 1 8 3,08 16,88 38,10 19,94 18,16

China 3,19 1 9 3,19 20,07 42,86 23,71 19,15

Russia 3,19 1 10 3,19 23,26 47,62 27,47 20,14

Malaysia 4,08 1 11 4,08 27,34 52,38 32,29 20,09

Brunei Darussalam 4,41 1 12 4,41 31,75 57,14 37,50 19,64

Japan 5,16 1 13 5,16 36,91 61,90 43,60 18,31

Canada 5,25 1 14 5,25 42,16 66,67 49,80 16,87

Australia 5,37 1 15 5,37 47,53 71,43 56,14 15,29

Chinese Taipei 5,55 1 16 5,55 53,08 76,19 62,70 13,49

United States 5,72 1 17 5,72 58,80 80,95 69,45 11,50

New Zealand 5,75 1 18 5,75 64,55 85,71 76,25 9,47

Hong Kong 6,44 1 19 6,44 70,99 90,48 83,85 6,62

Singapore 6,71 1 20 6,71 77,70 95,24 91,78 3,46

Korea 6,96 1 21 6,96 84,66 100,00 100,00 0,00

n =  ∑ni     = 21 un = ∑Xi*ni  = 84,66 ∑pi= 1100 ∑pi-qi= 271,16

IGI modified Gini Coefficient =∑pi-qi/∑pi = 0,25
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Both Lorenz curves and Gini coefficient inevitably confirm the robustness of 

the IGI to measure the digital divide existing between the APEC member 

economies since in the first instance the IGI and IGI modified Lorenz curves 

overlap and secondly the IGI and IGI modified Gini coefficients have the same 

value. This means that the calculation outcomes of the digital divide in the 

APEC region is the same for both indexes. As explained in item 4.1.7, the IGI 

modified was built with the incorporation of the data of ten selected European 

and Latin American countries not belonging to APEC. 

 

5.4 Comparison of the results obtained with IGI and IDI (ITU) in the 

measurement of the digital divide between 20 APEC countries 

The Lorenz curve of Figure 5.11 shows the digital divide between 20 APEC 

countries measured with IDI - ITU (Taipei Chinese is not included by ITU). 

 

 

Source: Author’s calculations. 

Figure 5.11: IDI (ITU) 2010 digital divide for 20 APEC countries (Chinese 

Taipei is not included by ITU) 

 

In order to simultaneously compare the IGI and IDI digital divides in 20 APEC 

member economies, the Lorenz curves for both the IGI and IDI, displayed in 
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Figure 5.12, were calculated. It shows that the inequality is higher when the 

digital divide is measured with IGI rather than IDI. 

 

 

Source: Author’s calculations. 

Figure 5.12: IGI 2010 versus IDI 2010 digital divide between 20 APEC 

countries (Taipei Chinese is not included) 

 

Tables 5.7 and 5.8 show the calculations of the 2010 Gini Coefficient for both 

the IDI (ITU) and IGI digital divides between 20 APEC member economies 

without including Chinese Taipei. The digital divide existing in the APEC 

economies measured with IDI gives a Gini Coefficient of 0.21 and the same 

measurement done with IGI gives a value of 0.26. Furthermore, the digital 

divide measured with IDI gives a more optimistic outcome of equality, 

confirming the criterion expounded in item 4.1.6.2. 
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Table 5.7: Calculation of the 2010 Gini Coefficient for the IDI digital divide between 20 APEC countries 

 

 

Source: Author’s calculations. 

Countries Xi ni Ni Xi*ni ui pi=(Ni/n)100 qi=(ui/un)100 pi-qi

Papua New Guinea 1,38 1 1 1,38 1,38 5,00 1,32 3,68

Indonesia 2,83 1 2 2,83 4,21 10,00 4,03 5,97

Philippines 3,22 1 3 3,22 7,43 15,00 7,11 7,89

Thailand 3,30 1 4 3,3 10,73 20,00 10,27 9,73

Peru 3,52 1 5 3,52 14,25 25,00 13,65 11,35

Vietnam 3,53 1 6 3,53 17,78 30,00 17,03 12,97

China 3,55 1 7 3,55 21,33 35,00 20,43 14,57

Mexico 3,75 1 8 3,75 25,08 40,00 24,02 15,98

Malaysia 4,45 1 9 4,45 29,53 45,00 28,28 16,72

Chile 4,65 1 10 4,65 34,18 50,00 32,73 17,27

Russia 5,38 1 11 5,38 39,56 55,00 37,88 17,12

Brunei Darassalum 5,61 1 12 5,61 45,17 60,00 43,25 16,75

Canada 6,69 1 13 6,69 51,86 65,00 49,66 15,34

Singapore 7,08 1 14 7,08 58,94 70,00 56,44 13,56

United States 7,09 1 15 7,09 66,03 75,00 63,23 11,77

Australia 7,36 1 16 7,36 73,39 80,00 70,28 9,72

Japan 7,42 1 17 7,42 80,81 85,00 77,38 7,62

New Zealand 7,43 1 18 7,43 88,24 90,00 84,50 5,50

Hong Kong 7,79 1 19 7,79 96,03 95,00 91,96 3,04

Korea (Rep.) 8,40 1 20 8,4 104,43 100,00 100,00 0,00

n =  ∑ni     = 20 un = ∑Xi*ni  = 104,43 ∑pi= 1050 ∑pi-qi= 216,56

IDI Gini Coeficient =∑pi-qi/∑pi = 0,21
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Table 5.8: Calculation of the 2010 Gini Coefficient for the IGI digital divide between 20 APEC countries 

 

 

Source: Author’s calculations. 

APEC COUNTRY Xi ni Ni Xi*ni ui pi=(Ni/n)100 qi=(ui/un)100 pi-qi

Papua New Guinea 0,89 1 1 0,89 0,89 5,00 1,11 3,89

Indonesia 1,28 1 2 1,28 2,17 10,00 2,70 7,30

Peru 1,76 1 3 1,76 3,93 15,00 4,89 10,11

Vietnam 2,25 1 4 2,25 6,18 20,00 7,69 12,31

Chile 2,52 1 5 2,52 8,70 25,00 10,83 14,17

Mexico 2,57 1 6 2,57 11,27 30,00 14,03 15,97

Thailand 2,73 1 7 2,73 14,00 35,00 17,43 17,57

Philippines 2,86 1 8 2,86 16,86 40,00 20,99 19,01

China 3,14 1 9 3,14 20,00 45,00 24,90 20,10

Russia 3,21 1 10 3,21 23,21 50,00 28,90 21,10

Malaysia 3,96 1 11 3,96 27,17 55,00 33,83 21,17

Brunei Darussalam 4,62 1 12 4,62 31,79 60,00 39,58 20,42

Japan 5,32 1 13 5,32 37,11 65,00 46,20 18,80

Canada 5,53 1 14 5,53 42,64 70,00 53,09 16,91

Australia 5,53 1 15 5,53 48,17 75,00 59,97 15,03

New Zealand 5,89 1 16 5,89 54,06 80,00 67,31 12,69

United States 5,91 1 17 5,91 59,97 85,00 74,66 10,34

Hong Kong 6,36 1 18 6,36 66,33 90,00 82,58 7,42

Singapore 6,75 1 19 6,75 73,08 95,00 90,99 4,01

Korea 7,24 1 20 7,24 80,32 100,00 100,00 0,00

n =  ∑ni     = 20 un = ∑Xi*ni  = 80,32 ∑pi= 1050 ∑pi-qi= 268,31

IGI Gini Coefficient =∑pi-qi/∑pi = 0,26
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The current GDP per capita inequality existing in the APEC economies 

measured with Gini Coefficient has a value of 0.45. Undoubtedly there is a 

very strong relationship between the implementation of the information 

society and the GDP per capita, which can be observed in Table 4.73 and in 

the statistical calculations explained below. The relationship holds regardless 

of the indexes used that is, it holds for both the IGI and IDI. 

 

The Pearson correlation is used in order to statistically explore the strength of 

the relationship between the information society and GDP per capita. In the 

following discussion the Pearson correlation is used to measure the 

association between information society and GDP per capita and regression 

is used to predict the GDP per capita from the information society in the 

APEC region. 

 

The Pearson correlation gives and indication of both the direction (positive or 

negative) and the strength of the relationship. A positive correlation indicates 

that as one variable increases, so does the other. A negative correlation 

indicates that as ones variable increases, the other decreases (Pallant, 2011, 

p. 103). 

 

Similarly to Pallant (2011), Tabachnik & Fidell (1989, p. 55) argued that 

‘whereas correlation is used to measure the size and direction of the 

relationship between two variables, regression is used to predict a score on 

one variable from a score on the other’. 

 

Cohen (1988, pp. 79 – 80) gave the followings levels of the effect size, also 

know as strength of association: 

 

Small Effect Size: r = .10. An r of .10 in a population is indeed small. The 

implied PV (Proportion of Variance) is r2 =.01. 

 

Medium Effect Size: r = .30. When r = .30, r2 = PV = .09, so that it implies 

that 9% of the variance of the dependent variable is attributable to the 

independent variable. 
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Large Effect Size: r = .50, r2 = PV = .25, and the it means that 25% of the 

variance of the dependent variable is attributable to the independent variable. 

 

Based in the guidelines suggested by Cohens (1988), Pallant (2011, p. 134) 

opined that the size of the value of the coefficient which can range from -1.00 

to 1.00 could be interpretated as follows: 

 

 small  r=.10 to .29 

 medium r=.30 to .49 

 large  r=.50 to 1.0 

 

Table 5.9 shows the results for the relationship between the 2010 information 

society scores measured with IGI and the 2010 GDP per capita in the APEC 

countries investigated using Pearson product-moment correlation coefficient. 

There is a strong (large), positive correlation between information society 

(IGI) and GDP, r = .836, n = 20, p<.0005. This would imply that 70% (r2 = 

.699) of the variance of the dependent variable (GDP) is attributable to the 

independent variable (information society); this is a very respectable amount 

of variance. The positive correlation means that there are high levels of 

information society scores associated with high levels of GDP per capita 

values. 

 

Table 5.9: Pearson correlation between information society (IGI) APEC 

2010 scores and GDP per capita APEC 2010 

 

Author’s calculation 

 

Figure 5.13 shows the interactive scatterplot graph corresponding to the 

Pearson correlation between the information society (IGI) APEC 2010 scores 
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and GDP per capita APEC 2010 where the dependent variable (GDP per 

capita) is displayed on the Y-axis and the independent variable (IGI 

information society) is displayed on the X-axis. The OLS (ordinary least 

squares regression) regression line also is shown in the scattterplot. 

 

 

Author’s calculation 

Figure 5.13: Interactive scatterplot of Pearson correlation between GDP 

per capita 2010(dependent variable) and information society (IGI) 2010 

score (independent variable) with the OLS regression line 

 

Table 5.10 shows the results for the relationship between the 2010 

information society scores measured with IDI and the 2010 GDP per capita in 

the APEC countries investigated using Pearson product-moment correlation 

coefficient. There is a strong (large), positive correlation between information 

society (IDI) and GDP, r = .852, n = 20, p<.0005. This would implies that 

72.60% (r2=.726) of the variance of the dependent variable (GDP) is 

attributable to the independent variable (information society); this is a very 

respectable amount of variance. The positive correlation means that there 

are high levels of information society scores associated with high levels of 

GDP per capita values. 
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Table 5.10: Pearson correlation between information society (IDI) APEC 

2010 scores and GDP per capita APEC 2010 

 

Author’s calculation 

 

Figure 5.14 shows the interactive scatterplot graph corresponding to Pearson 

correlation between between information society (IDI) APEC 2010 scores 

and GDP per capita APEC 2010 where the dependent variable (GDP per 

capita) is displayed on the Y-axis and the independent variable (IDI 

information society) is displayed on the X-axis. The OLS (ordinary least 

squares regression) regression line also is shown in the scattterplot. 

 

Author’s calculation 

Figure 5.14: Interactive scatterplot of Pearson correlation between GDP 

per capita (dependent variable) and information society (IDI) 2010 score 

(independent variable) with the OLS regression line 
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Figures 5.15 and 5.16 also show the relationship between the information 

society and GDP per capita in the APEC region. 

 

  

Author’s calculation 

Figure 5.15: Relationship between IGI and GDP per capita in the APEC 

countries, 2010 
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Author’s calculation 

Figure 5.16: Relationship between IDI and GDP per capita in the APEC 

countries, 2010 

 

It is pertinent to mention that ITU recognized that in the absence of reliable 

and comparable data on ICT skills for a large number of countries, the three 

indicators included in the skills sub-index (adult literacy, gross secondary and 

tertiary enrolment) of IDI are used as proxies. ITU stated that due to the lack 

of data directly related to ICT skills, this IDI sub-index is given less weight in 

the calculation of the overall IDI (20 per cent compared to 40 per cent each 

for the access and use IDI sub-indices). The ICT skill weigth of 20% is still 

significant and it can affect the information society scores obtained using the 

IDI. Instead, IGI does not include any proxy indicators in their constructs. 

This situation could produce the small difference in the Pearson correlation 

coefficients calculated above. 

 

However, a correlation between two variables does not imply necessarily 

causal relationship between the variables. There is the possibility that a third 

variable can influence both the information society and GDP. 
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The causal relationship between ICTs and information society has been 

demonstrated by the research. In fact, the IGI is based on 12 ICT indicators. 

 

In order to establish a direct causal link between ICTs and economic wealth 

distribution, some examples of the extensive literature produced by 

international organizations on this matter are discussed below. 

 

The UNCTAD (2006, p. 1) affirmed that ‘the strong relationship between the 

level of ICT development within a country and its level of income is clear. 

With the exceptions of Estonia and the Czech Republic, the top 30 ICTDI 

(ICT Diffusion Index) countries fall within the UNDP high income category. All 

30 are rated as having a high level of human development using the UNDP 

Human Development Index (HDI) which is a function of income, education 

and life expectancy (UNDP, 2004)’. Figure 5.17 shows the relationship 

between ICTDI and GDP per capita, 2004. 

 

 

 Source: UNCTAD (2006, p. 1) 

Figure 5.17: ICTDI vs. GDP per capita, 2004 

 

The UNCTAD (2006, p. 2) argued that ‘the relationship is strongest for the 91 

countries with HDI below .300, indicating that health and education are 
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strongly correlated with ICT for low-income countries. Figure 5.18 shows the 

relationship between ICTDI vs. HDI, 2003. 

 

 

 Source: UNCTAD (2006, p. 1) 

Figure 5.18: ICTDI vs. HDI, 2003 

 

The UN General Assembly in its sixty-third session (2008) adopted 

Resolution A/RES/63/202 entitled Information and Communication 

Technologies for Development. The Resolution recognizes that ‘information 

and communication technologies have the potential to provide new solutions 

to development challenges, particularly in the context of globalization, and 

can foster economic growth, competitiveness, access to information and 

knowledge, poverty eradication and social inclusion that will help to expedite 

the integration of all countries, particularly developing countries, into the 

global economy’. 

 

The UNCTAD Information Report 2010 (p.10) declared that ‘direct 

involvement of the poor as users or producers of ICTs has a potentially 

deeper impact on individual livelihoods’. 
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The United Nations Economic and Social Commission for Asia and the 

Pacific – ESCAP (2010) stated that ‘the United Nations has long recognized 

the role of information and communications technology (ICT) as a tool for 

development. Strategic partnerships have been developed among 

governments, donors, the private sector, the civil society, supported by the 

establishment of United Nations working groups and task forces with the aim 

of enhancing collaboration throughout the United Nations system as well as 

with other international and regional organizations. The Millennium 

Development Goals (MDGs), which were adopted in 2000, underscored the 

urgency of ensuring that the benefits of new technologies, including ICT, are 

available to all’. 

 

The ITU report Measuring the Information Society (2010, p. 24) affirmed that 

‘the link between ICT development and income has been well established 

and most of the indicators included in the IDI are strongly correlated with 

GDP per capita. Plotting the IDI against GNI per capita (GNI per capita in 

current international dollars -PPP$- is obtained using Purchasing Power 

Parity -PPP- conversion factors) shows a strong relationship between the 

two. The distribution around the trend line is fairly homogenous, especially for 

lower-income countries. Several of the top ranking IDI economies (such as 

Sweden, the Netherlands, Denmark, Iceland, and the Republic of Korea, but 

also New Zealand, Estonia and Slovenia) are above the trendline’. Chart 2.4 

shown in Figure 5.19 illustrates this ITU statement. 
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Source: The ITU report Measuring the Information Society (2010, p. 18) 

Figure 5.19: IDI and GNI per capita, 2008 

 

The ITU report Measuring the Information Society (2011, pp. 1 - 2) included 

charts which show the strong relationship between some ICTs and the level 

of development of countries; charts 2, 5 and 6 are presented in the figures 

5.20, 5.21 and 5.22 below. 

 

 

Source: The ITU report Measuring the Information Society (2011, p. 1) 

Figure 5.20: Mobile-cellular subscriptions, 2000-2010, world and by 

level of development 
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 Source: The ITU report Measuring the Information Society (2011, p. 2) 

Figure 5.21: Internet users, 2000-2010, world and by level of 

development 

 

  

Source: The ITU report Measuring the Information Society (2011, p. 2) 

Figure 5.22: Households with Internet access, 2000-2010, world and by 

level of development 

 

The Millennium Development Goals Report 2011 (p. 63) argued that ‘the 

number of Internet users continues to expand. However, penetration levels in 
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the developing world remain relatively low, at 21 per cent by end-2010, 

compared to 72 per cent in the developed regions. Globally, two out of three 

people are not using the Internet. And in LDCs, Internet penetration was as 

low as 3 per cent by end-2010. In absolute numbers, the developed regions 

have been surpassed by the developing world, which in 2010 accounted for 

60 per cent of Internet users worldwide, up from 40 per cent in 2005’. The 

report concludes that the ICTs offer innovative applications in, for example, 

the areas of business, health and education, which can contribute to the 

achievement of other MDGs. 

 

The literature examined above demonstrates that there is a belief that a 

causal relationship between ICTs and economic wealth distribution exists. 

 

In conclusion, the information society inequality of 0.26 (IGI) calculated in 

Table 5.8 is closer to GDP per capita inequality of 0.45. It confirms that IGI is 

a more realistic measurement of the information society distribution than the 

IDI as it was affirmed in item 4.1.6.2. 

 

The Lorenz curve of Figure 5.23 show the 2010 IGI, IDI and GDP inequalities 

in 20 APEC countries where is possible to appreciate graphically that the 

digital divide measured with IGI is closer to the GDP inequality than the IDI. 

This is another confirmation that the IGI is a more realistic measurement of 

the information society than IDI. 
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Source: Author’s calculations 

Figure 5.23: IGI 2010 digital divide vs IDI 2010 digital divide vs GDP per 

capita 2010 in 20 APEC countries 

 

5.5 Discussion of the outcomes of the realization of the Asia-Pacific 

vision on the information society in the APEC member economies 

and assessment of the progress made in the United Nations MDGs 

goals. 

 

The United Nations Millennium Declaration (A/RES/55/2) was adopted by the 

UN General Assembly on the 8th September 2000 during their Fifty-fifth 

session. 

 

The Millennium Declaration set 2015 as the target date for achieving most of 

the Millennium Development Goals (MDGs), which established quantitative 

benchmarks to halve extreme poverty in all its forms. The Millennium 

Declaration ensures that the benefits of new technologies, especially 

information and communication technologies are available to all. 

 

A major challenge of the common vision of the information society committed 

in the WSIS Principles of Geneva 2003 is to harness the potential of 
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information and communication technology to address the development 

goals of the Millennium Declaration, namely the eradication of extreme 

poverty and hunger; achievement of universal primary education; promotion 

of gender equality and empowerment of women; reduction of child mortality; 

improvement of maternal health; to combat HIV/AIDS, malaria and other 

diseases; ensuring environmental sustainability; and development of global 

partnerships for development for the attainment of a more peaceful, just and 

prosperous world. 

 

To help track progress on the commitment made in the year 2000 in the 

United Nations Millennium Declaration, international and national statistical 

experts selected relevant indicators to be used to assess progress over the 

period from 1990 to 2015, when targets are expected to be met. 

 

Appendix O includes the Millennium Development Goals Indicators to 

monitor progress towards the reduction of poverty, hunger and other areas. 

These Millennium Development Goals are translated into 8 Goals and 21 

Targets. There are 60 indicators which have been determined by United 

Nations for the GDPs monitoring progress. 

 

Access to ICTs is included in the Millennium Development Goal 8: Develop a 

global partnership for development as the Target 8.F: ‘In cooperation with the 

private sector, make available the benefits of new technologies, especially 

information and communications’. The following ICTs indicators for 

monitoring progress have been considered: telephone lines per 100 

population (indicator 8.14), cellular subscribers per 100 population (indicator 

8.15), and Internet users per 100 population (indicator 8.16). ICTs have been 

recognized as a vital tool to achieve the MDGs. Mobile communications are 

not only connecting remote and rural populations to basic voice services. 

They are also offering innovative applications in for example, the areas of 

business, health and education, which can contribute to the achievement of 

other MDGs (The Millennium Development Goals Report 2011, p. 63). 
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The United Nations Millennium Development Goals Report 2010 

recommended that policies and interventions will be needed to eliminate the 

persistent or even increasing inequalities between the rich and the poor, 

between those living in rural or remote areas or in slums versus better-off 

urban populations. This report considered that the critical question today is 

how to transform the pace of change from what we have seen over the last 

decade into dramatically faster progress. 

 

The United Nations Millennium Development Goals Report 2011 affirmed 

that the progress on poverty reduction is still being made, despite significant 

setbacks due to the 2008-2009 economic downturn, and food and energy 

crises. By 2015, it is now expected that the global poverty rate will fall below 

15 per cent, which translates to around 920 million people living under the 

international poverty line, well under the 21 per cent target. This global trend, 

however, mainly reflects rapid growth in Eastern Asia, especially China. 

Proportion of people living on less than $1.25 a day in 1990 was 42%. 

 

It is important to mention that in 2011 half the world’s population (around 3.5 

billion people) live in rural districts or remote communities. There are 1.4 

billion of the world’s extremely poor people (70 per cent of them living in rural 

areas) who are also among the people least linked to the benefits of ICT. 

The United Nations Millennium Development Goals 2011 Report presents 

data on progress towards the Millennium Development Goals for the world as 

a whole and for various country groupings. 

 

Figure 5.24 displays the regional groupings in order to present the results on 

progress towards the MDGs. 
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 Source: The Millennium Development Goals Report 2011, p. 67, United Nations publication 

Figure 5.24: Regional Groupings to present the results on progress 

towards the MDGs 

 

The 21 APEC member economies are included in these regions as follow: 

Developed regions: Australia, Canada, Japan, New Zealand, Russia, United 

States. 

Eastern Asia: China, Hong Kong, Chinese Taipei. 

South-Eastern Asia: Brunei Darussalam, Indonesia, Malaysia, Philippines, 

Thailand, Vietnam. 

Oceania: Papua New Guinea. 

Latin America & Caribbean: Chile, Mexico, Peru. 

 

Figure 5.25 shows the Millennium Development Goals: 2011 Progress Chart 

by United Nations which presents an assessment of progress based on 

selected indicators. Trends and levels are assessed on the basis of 
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information available as of June 2011. The latest available data for most 

indicators are from 2009 to 2011; for a few indicators, the data date back to 

2005 or 2007. 

 

This chart shows that regions in which some APEC member economies are 

included present progress towards the targets according to the following 

levels:  

 targets already met or expected to be met by 2005 

 progress insufficient to reach the targets if prevailing trends persist 

 no progress or deterioration  

 missing or insufficient data 
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 Source: United Nations Millennium Developed Goals: 2011 Progress Chart 

Figure 5.25: Millennium Development Goals: 2011 Progress Chart 

 

In order to focus the discussion on the relationship between the realization of 

the information society in the APEC member economies and their progress 

towards the MDGs, indicator 1.1 Proportion of population below $1 

purchasing power parity per day of Target 1.A: Halve, between 1990 and 

2015, the proportion of people whose income is less than one dollar a day 

included in the Goal 1: Eradicate extreme poverty and hunger, was selected 
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due to the fact that the challenge of WSIS was to explicitly harness the 

potential of ICT to promote the development goals of the Millennium 

Declaration, namely the eradication of extreme poverty and hunger. 

 

The indicator ‘Proportion of population below $1 (PPR) per day’ is the 

percentage of the population living on less than $1.08 a day at 1993 

international prices. The one dollar a day poverty line is compared to 

consumption or income per person and includes consumption from own 

production and income in kind. This poverty line has fixed purchasing power 

across countries or areas and is often called an “absolute poverty line” or 

measure of extreme poverty (United Nation Development Group, 2003). 

 

Table 5.11 shows the data of the indicator selected above available for 16 

APEC countries in the official United Nation site for the MDG indicators. 

 

Table 5.11: IGI 2010 score versus the MDG indicator Proportion of 

population below $ 1 (PPP) per day in 16 APEC countries 

 

Source: Author’s calculations 

APEC COUNTRY
2010 IGI APEC SCORE  

/100 points

2009 Prop. of population 

below $1 (PPP) per day 

(%)

Hong Kong 63,59 7,19

United States 59,06 1,00

Australia 55,30 1,55

Canada 55,30 1,31

Brunei Darussalam 46,15 1,02

Malaysia 39,55 0,00

Russia (
a
) 32,13 0,00

China (
b
) 31,42 15,90

Philippines 28,61 22,60

Thailand 27,30 10,80

Mexico (
a
) 25,66 3,40

Chile 25,20 0,80

Vietnam (
a
) 22,52 13,10

Peru 17,56 5,90

Indonesia 12,83 18,70

Papua New Guinea (
c
) 8,93 35,80

(
a
) = 2008 data High income economies

(
b
) = 2005 data Upper-middle income economies

(
c
)= 1996 data Lower-middle income economies  
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Figure 5.26 shows the IGI 2010 score versus the proportion of population 

below $1 purchasing power parity per day. This Figure demonstrates that 

there is a very strong relationship between the level of implementation of the 

information society and the poverty of a country. In effect, while the high 

income economies who registered the higher IGI score as Hong Kong, 

United States, Australia, Canada and Brunei Darussalam have the lowest 

proportion of population below $ 1 (PPP) per day, the lower middle income 

economies as Vietnam, Indonesia and Papua New Guinea who accounted 

for the lowest IGI score have the higher proportion of population below $1 

(PPP) per day. 
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Source: Author’s calculations. 

Figure 5.26: IGI 2010 score rank versus proportion of population below $ 1 (PPP) perday 
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5.6 Review of the progress of WSIS Action Lines in the APEC countries 

Once a more robust (based on hard obtainable data) digital divide measure was 

established (IGI), a review of the progress on the implementation of the World 

Summit on the Information Society (WSIS) Action Lines in the APEC member 

economies is necessary in order to establish appropriate policies that 

governments of each of the APEC member economies would have to adopt to 

bridge the digital divide. 

 

The APEC member economies are immensely diverse in terms of income 

distribution, population size and geographical characteristics. The realization of 

the WSIS goals also differs significantly among countries in this economic 

cooperation group. 

 

The United Nations Economic and Social Commission for Asia and the Pacific – 

ESCAP (2010, pp. 1-4) realized a review of the progress of the WSIS Action 

Lines in the Asia and Pacific region. 

 

ESCAP is the regional development arm of the United Nations for the Asia-

Pacific region. With a membership of 62 Governments, 58 of which are in the 

region, and a geographical scope that stretches from Turkey in the west to the 

Pacific island nation of Kiribati in the east, and from the Russian Federation in 

the north to New Zealand in the south, ESCAP is the most comprehensive of 

the United Nations five regional commissions. It is also the largest United 

Nations body serving the Asia-Pacific region. 

 

ESCAP has as member states the following 16 APEC countries: Australia, 

Brunei Darussalam, China, Indonesia, Japan, Korea (Rep.), Malaysia, New 

Zealand, Papua New Guinea, Philippines, Russia, Singapore, Thailand, United 

States and Vietnam. Hong Kong is an associated member of ESCAP. Therefore 

the outcomes of the ESCAP’s WSIS Asia Pacific progress review could provide 

an estimation of the APEC countries situation. 

 

The ESCAP results are summarized below: 
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C1 – The role of public governance authorities and all stakeholders in the 

promotion of ICTs for development. 

 

Telecommunication monopolies are being dissolved and independent 

authorities responsible for establishing strategies and regulations for ICT sector 

are being established. In the Asian and Pacific region, by end 2008, 66 per cent 

of the countries had created separate regulatory authorities for their ICT and 

Telecommunication sectors. Although this figure is significant, the region lags 

behind Africa (93 per cent), the Americas (89 per cent), and Europe (80 per 

cent). 

 

C2 – Information and communication infrastructure: An essential foundation for 

the Information Society. 

 

Another kind of missing link is now apparent especially in the rural communities, 

namely broadband access. Technological developments indicate that packet-

based communication protocols, such as the Internet protocol (IP), will become 

the standard for all networked communication; such networks are called next 

generation networks (NGN). NGN are already being implemented in some 

countries, including Japan and the Republic of Korea. Some developing 

countries are also seeking to deploy NGN through wireless broadband 

technologies which could improve access to telecommunications in remote and 

rural areas. 

 

C3 – Access to information and knowledge. 

 

Governments and regulators in the region have generally followed a policy that 

allows entry to Internet service providers (ISPs) without licence fees for basic 

services (fixed and mobile). 

 

C4 – Capacity building. 
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ICT has been introduced to middle and secondary schools’ curricula in some 

countries in the region, and ICT based programmes have been instituted by 

public and private organizations and civil society to increase capacity on the use 

of ICT among various sectors of the population. 

 

C5 – Building confidence and security in the use of ICTs. 

 

Cyberlaws and associated administrative measures have been put in place by 

several countries in the region. With globalization and the global nature of the 

Internet, it has become important for governments to have means to handle 

cybercrimes committed from inside and outside the national borders. 

 

C6 – Enabling environment. 

 

The constraints that State monopoly telecom operators faced with regard to 

financing the network infrastructure have disappeared with the entry of several 

competing, licensed private-sector operators. Since the 1990s, a large number 

of countries have initiated successful reforms in their ICT sector by establishing 

national regulatory bodies and introducing competition among 

telecommunication providers in order to create favourable conditions 

encouraging investment in the sector. However, some of the rural and remote 

areas in the region still remain unconnected and are without access to ICT 

services. Further shift in policy and regulatory frameworks is needed to enable 

countries to achieve the WSIS goals and targets by 2015. 

 

C7 – ICT applications: benefits in all aspects of life. 

 

Many countries in the region have established or plan to establish networks of 

community e-centres that provide one or more specific service or e-applications 

that serve disadvantaged, rural and remote communities. 

 

C8 – Cultural diversity and identity, linguistic diversity and local content. 
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As a result of policy measures adopted by governments and national 

stakeholders, there is ever increasing local content available. 

 

C9 – Media. 

 

ICT pervades print media television and radio broadcasts in all countries in the 

region. The majority of people in the region continue to rely on conventional 

radio and television as a daily source of information and entertainment. 

 

C10 – Ethical dimensions of the Information Society 

 

International and regional organizations as well as governments have 

established or are establishing conventions and laws to curb pornography and 

other practices deemed immoral or unethical in the region. 

 

C11 – International and regional cooperation. 

 

All subregional, regional and international organizations have endeavoured to 

foster regional and subregional cooperation to promote universal access and 

public-private partnerships, assist in capacity-building and encourage the use of 

ICT in mainstreaming ICT in national development plans to achieve the WSIS 

goals. 

 

Progress achieved in meeting the WSIS Action Lines could be evaluated in 

terms of the 10 WSIS targets. 

 

Table 5.12 presents the ESCAP qualitative outcomes of the WSIS targets or 

goals and progress made in Asia and the Pacific. 
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Table 5.12: WSIS goals and progress made in Asia and the Pacific 

 

Source: ESCAP 

 

The United Nations Economic and Social Commission for Asia and the Pacific – 

ESCAP (2010, p. 25) concluded in its report that ‘despite progress in different 

WSIS action lines and the accomplishment of the WSIS goals in the region 

through transformation of existing digital divide into digital opportunities in the 

region, there is still large digital divide between rural and urban areas, rich and 

poor, and developed and developing countries, especially, least developed 

countries, landlocked developing countries and small island developing States’. 

This report observed that challenges and options need to be developed for 

policymakers to address them. 

 

Figure 5.27 shows a sample of the WSIS Action Lines  matrix  to follow the 

progress towards building the information society in the APEC member 

economies which was built in order to encourage future research about this 

topic. Appendix P includes the complete matrix. 
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Actions

Proposed
indicators for
monitoring
progress

Current 
status

Legal, regulatory
and policy actions

to be adopted
Timetable

(a) Development of 
national e-strategies, 
including the 
necessary human 
capacity building, 
should be 
encouraged by all 
countries by 2005, 
taking into account 
different national 
circumstances. 

WSIS ACTION LINES

SelectedAPECmember economy:

C1. The role of governments and all stakeholders in the promotion of
ICTsfordevelopment

 

Source: Author’s design 

Figure 5.27: WSIS Action Lines matrix to follow the progress towards 

building the information society in the APEC member economies  

  

5.7 Legal, regulatory and policy framework for the progress of WSIS 

Action Lines: the case study of Australia. 

The case study of Australia, seventh in the IGI APEC rank, was chosen to 

identify an appropriate and transparent legal, regulatory, and policy framework 

that had been successful in overcoming some of the problems which limit the 

progress of WSIS Action Lines in the APEC member economies.  

 

This case study was prepared mainly based on the Australia’s Digital Economy: 

Future Directions (2009) Final Report by the Australian Government, 

Department of Broadband, Communication and the Digital Economy, and on the 

ACMA annual report 2010-11. 

 

The Australian Government’s aim is that by 2020, Australia will be among the 

world’s leading digital economies. The Australian Government defines the 

digital economy to be: “The global network of economic and social activities that 
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are enabled by information and communications technologies, such as the 

internet, mobile and sensor networks.” 

 

The Department of Broadband and Communication and the Digital Economy, 

works closely with five portfolio organisations: the Australian Communications 

and Media Authority (ACMA), Australia Post, the Australian Broadcasting 

Corporation (ABC), the Special Broadcasting Service Corporation (SBS), and 

NBN Co Limited (NBN Co). This Department has four broad areas of focus: 

transforming the structure of telecommunications, switchover to digital television 

and enhancing the broadcasting sector, realising the benefits of the digital 

economy and enabling a good consumer experience. 

 

ACMA is a statutory authority within the federal government portfolio of 

Broadband, Communications and the Digital Economy. 

 

In accordance with the relevant legislation, the ACMA’s specific responsibilities 

include: 

 

 Regulating telecommunications and broadcasting services, internet content 

and datacasting services. 

 Managing access to radiofrequency spectrum bands through 

radiocommunications licence arrangements and resolving competing 

demands for that spectrum through price-based allocation methods. 

 Planning the availability of segments of radiofrequency spectrum bands 

used by broadcasting services, and managing access to that spectrum 

through broadcasting licence arrangements. 

 Regulating compliance with the relevant legislation, licence conditions, 

codes of practice, standards, service guarantees and other safeguards. 

 Promoting and facilitating industry self-regulatory and co-regulation 

solutions to emerging issues. 

 

The case study is as follows: 
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It is clear that some of the actions directed towards the establishment of the 

digital economy by the Australian Governments can be categorized according to 

suitable WSIS Action Lines as indicated below. 

 

C1. The role of public governance authorities and all stakeholders in the 

promotion of ICTs for development. 

 

The Australian Government considers that Government’s role is to fill a gap left 

by the market, address social inequity, protect the community, assist markets to 

work fairly and efficiently, and address market failures. 

 

The key areas of focus for Australian Government are: lay the foundations of 

Australia’s digital infrastructure, facilitate innovation and set conductive 

regulatory framework. The government said that although Australia and other 

world economies are currently facing a challenging global financial situation, a 

crisis can also be viewed as an opportunity to promote long-term economic 

success by investing in critical infrastructure like the National Broadband 

Network. 

 

C2. Information and communication infrastructure: An essential foundation for 

an inclusive Information Society. 

 

The Australian Government has established a new company to build and 

operate a new superfast National Broadband Network (NBN). The company will 

be partly owned by the Government and the private sector and will invest up to 

$43 billion over eight years. It is expected that the new network will be rolled out 

simultaneously in urban, regional and rural areas. 

 

The Government’s objective is to connect 90% of all homes, schools and 

workplaces with optical fibre (fibre-to-the-premises or ‘FTTP’), providing 

broadband services to Australians with speeds of up to 100 megabits per 

second in urban and regional towns. 
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The Australian Government will also invest up to $250 million to address 

regional backbone blackspots through the timely rollout of fibre optic 

transmission links connecting cities, major regional centres and rural towns. In 

December 2009, Nextgen Networks was selected through a competitive tender 

process to construct new broadband infrastructure under the $ 250 million 

National Broadband Network Regional Backbone Blackspot Program. 

‘Blackspot’ refers to areas where there is a lack of competitive backbone 

infrastructure, limiting the broadband access choices available to regional 

people and businesses. Under the program, approximately 6,000 Km of optical 

fibre cables will be laid in six priority regional locations, which were selected 

after public consultation: 

 

 Geraldton, Western Australia 

 Darwin, Northern Territory 

 Emerald and Longreach, Queensland 

 Victor Harbour, South Australia 

 South-west Gippsland, Victoria. 

 

The infrastructure will provide more than 100 access points for regional 

locations along the routes to the priority locations. 

 

C3. Access to information and knowledge. 

 

The Australian Government recognises the digital economy and innovation 

benefits generated by open access to public sector information, subject to 

issues such as privacy, national security and confidentiality. In this context, 

‘open access’ means access on terms and in formats that clearly permit and 

enable such use and re-use  by any member of the public. 

 

Public sector information can include Government-produced data, such as 

Australian Bureau of Statistics (ABS) and geospatial data, and copyright 

protected materials, such as reports and other documentation. It can also 

include materials resulting from publicly-funded cultural, educational and 
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scientific activities. The Australian Government already publishes and makes 

freely available to the public a large amount of information. 

In Australia, there has been economic modelling on the contribution that spatial 

data, an essential input to online mapping tools, can make to productivity. 

Industry reports estimate that  the use of spatial data and high precision  

positioning systems can increase productivity across a range of industry  

sectors, such as agriculture (grains and cattle); forestry; fisheries; property and 

business services; construction; transport; electricity, gas and water; mining and 

resources; resource exploration; communications and government. 

 

There are several examples of Australian public sector organisations that have 

adopted an open access approach. The ABS now releases most of the data on 

its website. Three Australian cultural institutions—the Powerhouse Museum, the 

New South Wales State Library and the Australian War Memorial—have joined 

the Flickr Commons project, which consists of museums and libraries from 

around the world publishing their images under a ‘no known copyright 

restrictions’ tag to increase access to publicly-held collections and provide a 

way for the general public to contribute information and knowledge. 

 

C4. Capacity building. 

 

The Australian Government is building Australia’s digital media literacy amongst 

schoolchildren by committing $2 billion over five years to the Digital Education 

Revolution. ACMA defines ‘digital media literacy’ as ‘the ability to access, 

understand and participate or create content using digital media’. The aim of the 

Digital Education Revolution is to prepare Australian students for further 

education, training and employment and to equip them with the skills they need 

to live, work and succeed in an increasingly digital world by providing ICT 

equipment, broadband connections and access to training. 

 

Initiatives under the Australian Digital Education Revolution include: 

• The provision of high speed broadband to schools by a contribution of up to 

$100 million for the development and further consolidation of affordable fast 
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broadband services for school education. 

• The National Secondary  School Computer Fund, which provides up to $1  

million for secondary schools to upgrade ICT equipment (more than 2700 

schools have received more than 290 000 computers after three rounds of 

funding, with the aim of bringing all secondary students in Australia to a 

computer/student ratio of 1:2 and includes further funding to achieve a 1:1 

ratio by 2011). 

 

• $32.6 million towards: 

 

 the development of online curriculum tools and resources, including  

online curriculum resources targeting key learning  areas,  such  as 

English, mathematics, the sciences, history, languages and geography 

 

 access to high-quality learning resources from digital repositories 

developed by schools and academic, cultural  and scientific institutions 

 

 support for the development of policies,  protocols,  infrastructure and 

standards required to enable schools to safely and seamlessly 

communicate, collaborate and access and use resources across school, 

system and jurisdictional boundaries. 

 

To support high-quality digital capabilities for teaching and learning, the 

Government has announced various measures as part of the $5.3 billion over 

five years being spent in response to support higher education, research and 

innovation. 

 

The Griffith Institute of Educational Research at Griffith University, Queensland, 

was contracted to provide an evaluation of the Cybersmart Outreach Program, 

which provides cybersafety education to teachers, students and parents around 

Australia. The aim of the evaluation is to obtain an objective assessment of the 

program's effectiveness and systematic feedback on its reception in schools, 

using quantitative and qualitative data. The findings will be reported in 2011. 
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C5. Building confidence and security in the use of ICTs. 

 

To build the confidence of senior Australians in using new technology, the 

Australian Government has committed $15 million over three years (2008–

2011) to provide free access to computers, free broadband internet access and 

free computer training and/or regular computer workshops for seniors. 

Broadband for Seniors will establish up to 2000 free internet kiosks in 

community centres, retirement villages and clubs used by seniors. The 

Broadband for Seniors initiative responds to the needs of senior Australians 

wishing to be trained in the use of the internet and in particular to help them 

stay connected to family and friends. 

 

The Government assist Australian businesses to access the knowledge, tools 

and expertise to improve their business. The Australian Government has 

dedicated $50 million a year for the Enterprise Connect initiative, which 

provides business advisory services to SMEs to help increase their productivity.  

Firms can obtain assistance to engage service providers to help implement 

changes that improve their business performance. Many firms use Enterprise 

Connect services to access advice and assistance to create or improve their 

level of e-business. 

 

The Australian Government promotes consumer digital confidence by measures 

targeted to address three key online risks to consumers. These are: privacy 

protection, e-security and cyber-safety. 

 

The Australian Government E-Security Review 2008 found that Australia’s 

Computer Emergency Response Team (CERT) arrangements would benefit 

from greater coordination in order to better respond to an increasingly 

sophisticated and hostile online security environment and emerging threats. As 

such, it recommended the formation of a new Australian Government national 

CERT. In November 2009, the Attorney-General announced that the new 

national CERT would be called CERT Australia. CERT Australia is Australia’s 

official national computer emergency response team. CERT Australia works to 
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ensure that all Australians and Australian businesses have access to 

information on how to better protect their information technology environment 

from cyber based threats and vulnerabilities. 

 

C6. Enabling environment. 

 

In addition to fibre rollout, the Australian Government has announced key 

spectrum initiatives designed to enable Australia to make more productive use 

of this finite resource. The switchover to digital television will potentially allow 

the spectrum freed up from the switchover—the ‘digital dividend’ 700 MHz 

spectrum—to be used by industry to develop a range of new communications 

services including high-speed wireless broadband. 

 

In 2010–11, the ACMA decided to conduct a single auction of spectrum in the 

700 MHz and 2.5 GHz bands. This decision reflects the strongly complementary 

nature of the bands for advanced mobile telecommunications. The reallocation 

of this spectrum will help to address soaring demand for mobile broadband 

data. 

 

During the period 2013–2017, current 15 year spectrum licences for various 

spectrum bands that are primarily used to provide mobile phone and mobile 

broadband services will expire. Reallocation and/or renewal of the 15 year 

spectrum licenses will involve major policy decisions for Australian Government 

that will have implications for the structure of the communications market well 

past 2020. Spectrum is critical for future mobile communications. 

 

On the other hand, the Australian Government has developed a Strategy for the 

Implementation of IPv6 in Australian Government Agencies to assist 

government agencies to transition from IPv4 to IPv6. It was prepared for the 

Australian Government Chief Information Officer Committee (CIOC) in 2007. 

The Strategy was distributed to all Australian Government agencies, and made 

publicly available in January 2008. The Strategy proposed that all Government 
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agencies should have IPv6 capable hardware and software platforms by 2012 

and be able to operate dual stack IPv4/IPv6 environments by 2015. 

 

In December 2000, the Australian Government formally endorsed auDA as the 

appropriate body to administer the .au domain space. The Government holds 

reserve powers in relation to domain names under the Telecommunications Act 

1997. auDA is the administrator for the .au country code top level domain 

(ccTLD) and its associated second level domains. On 8 March 2011, Australia 

registered 2 Million au.domain names, ranking the top 10 largest country codes 

in the world. To continue providing resolution to the next generation of users, 

auDA will research and acquire IPv6 connectivity, perform testing and begin a 

staged implementation during the life of this plan. 

 

C7. ICT applications: benefits in all aspect of life. 

 

The use of technology, such as the internet, computers and mobiles, by 

government is referred to as e-government. The Australian Government is 

addressing the issue of more efficient and effective internal use of technology 

through its ICT Reform Program. This resulted from the 2008 Review of the 

Australian Government’s use of ICT (the Gershon Report), which identified  

ways the Government could maximise the benefits of ICT to drive greater  

efficiency and deliver better services through strengthening the whole-of-

Government management of ICT. Implementation of the Gershon Report’s 

recommendations will deliver a strategic vision for ICT in support of government 

policies and programs and a new model for the effective and efficient use of ICT 

within the Australian Government. 

 

Many examples exist of how the Australian Government can lead by example in 

the digital economy, such as the Department of Immigration and Citizenship’s 

award-winning Citizenship Wizard and eVisa program and the Department of 

Infrastructure Transport, Regional Development and Local Government’s Green 

Vehicle Guide. 

 



333 

 

The Government has also demonstrated how key services such as education 

and health can be delivered to regional, rural and remote communities of 

Australia through innovative uses of broadband. For example, the Enhancement 

of Telehealth in Western Australia project includes remote patient assessments, 

virtual mental health clinics and virtual health clinics that allow health workers, 

medical professionals and specialists to consult with and advise patients across 

the state. Doctors are also able to send electronic x-rays, MRIs and patient 

records to where the patient is being treated. 

 

C8. Cultural diversity and identity, linguistic diversity and local content. 

 

Through its support of the Australian Broadcasting Corporation (ABS) and the 

Special Broadcasting Service (SBS), the Government is directly promoting the 

development of local content and local skills. It provides funding to the ABC to 

support its plans to launch a dedicated children’s digital television channel in 

addition to the ABC’s existing programming on ABC1 and ABC2. 

 

The following regional commercial television broadcasting licensees in 

Queensland, New South Wales, Victoria and Tasmania must broadcast 

minimum amounts of material of local significance (local content) as a result of 

an additional licence condition imposed on them: 

 

 Seven Qld, Southern Cross and WIN TV in regional Queensland 

 NBN Ltd, Prime Television and Southern Cross in northern New South 

Wales 

 Prime Television, Southern Cross and WIN TV in southern New South 

Wales 

 Prime Television, Southern Cross and WIN TV in regional Victoria 

 Southern Cross, WIN TV and Southern Cross/WIN joint venture in 

Tasmania. 

 

All regional commercial radio licensees must broadcast material of local 

significance between 5.00 am and 8.00 pm on business days. 
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C9. Media. 

 

On 19 October 2008, the Australia Government released a timetable for the 

switchover to digital television. The first area where analog free-to-air television 

signals were switched off was the Mildura/Sunraysia licence area in north-west 

Victoria, on 30 June 2010. Regional South Australian and Victorian licence 

areas followed on 15 December 2010 and 5 May 2011 respectively. Licence 

areas in regional Queensland are scheduled to switchover on 6 December 

2011. The rest of Australia is to follow a rolling timetable with the last areas to 

be switched off by 31 December 2013. 

 

The Australian Government affirmed that digital television will also deliver vastly 

improved service quality and a wider diversity of content for Australian 

audiences. The Government has also announced a pilot package of measures 

to further assist Australians accessing digital television. 

 

C10. Ethical dimensions of the Information Society. 

 

There are some unfavourable impacts of ICT on the privacy of individuals and 

organizations. To reflect the growing importance of cyber-safety within the 

community, the Australian Government has committed funding of $125.8 million 

over four years for a Cyber-Safety Plan to combat online risks and help parents 

and educators protect children from inappropriate material. The Plan includes 

funding for education and information measures; law enforcement; help line and 

websites; ISP filtering; consultative arrangements with industry, child protection 

bodies and children; and further research to identify possible areas for further 

action. This research, together  with advice from the Youth Advisory Group on 

Cyber-safety, will assist the Government to identify current and emerging cyber-

safety risks, such as cyber-bullying, experienced by young people and how best 

to help young people, their parents and their teachers deal with them. 

 

C11. International and regional cooperation. 
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AusAID is the Australian Agency for International Development. It plans, 

coordinates and manages the Australian Government’s overseas aid program. 

The objective of the aid program is to reduce poverty, support economic growth 

and boost progress towards the Millennium Development Goals (MDGs). 

 

AusAID’s geographic focus is on the Asia-Pacific region where two-thirds of the 

world’s poor live. Some 800 million people in this region live on less than $1.25 

a day. The Australian Government provided (2009-2010) in Official 

Development Assistance (ODA) to the following APEC member economies the 

values detailed below: 

 

Indonesia:   $452.5 Million 

Philippines: $123 Million 

Vietnam: $105.9 Million 

China: $37 Million 

Papua New Guinea: $1,090 Million. 

 

This study reveals the progress towards the implementation of the WSIS Action 

Lines made by Australia. The progress on the activities examined includes the 

actions, policies and strategies conducted by the Australian Government, the 

Department of Broadband and Communication and the Digital Economy, the 

Australian Communications and Media Authority (ACMA), Australia Post, the 

Australian Broadcasting Corporation (ABC), the Special Broadcasting Service 

Corporation (SBS), and NBN Co Limited (NBN Co), between others. As it was 

reviewed in Chapter 2, the objectives of the WSIS Action Lines included in the 

WSIS Plan of Action are to build an inclusive Information Society; to put the 

potential of knowledge and ICTs at the service of development; to promote the 

use of information and knowledge for the achievement of internationally agreed 

development goals, including those contained in the Millennium Declaration; 

and to address new challenges of the Information Society, at the national, 

regional and international levels. The positive results of the Australia case study 

should be used to increase awareness and knowledge among the policymakers 
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of APEC countries with low IGI scores on how to create an enabling policy 

environment for building an information society. 

 

A more detailed case study of Australia and the review of the APEC regional 

progress and strategies towards building the information society in Asia and the 

Pacific could be the aim of further research. 

 

5.8 WSIS forum 2011  

The WSIS Forum 2011 was held from 16- 20 May 2011 in Geneva, Switzerland, 

in which I participated as a Griffith University delegate as shown by my 

registration and agenda included in Appendix Q. The programme of the Forum 

consisted of more than 100 sessions structured in 12 different types of meetings 

in 6 parallel streams. 

 

The Forum was hosted by ITU and jointly organized by ITU, UNESCO, 

UNCTAD and UNDP. The Forum took place at the International Labour 

Organisation (ILO) Conference Centre. 

 

The Forum was attended by more than 1150 WSIS stakeholders from 

approximately 140 countries. Twenty ministers and deputies, ambassadors, 

CEOs and civil society leaders contributed towards the programme of the 

Forum. Among the participants there were about 80 members of parliament, as 

well as several C-level representatives of the private sector and civil society. 

 

In the Acknowledgements of the WSIS Forum 2011: Outcome Document 

attached to Appendix Q, the organizers acknowledge the contributions of 

organizations (WSIS stakeholders) as Griffith University of Australia (civil 

society) towards the programme of the WSIS Forum 2011. 

 

The United Nations Secretary-General Mr Ban Ki-moon, in his message to 

WSIS Forum 2011 mentioned that ‘the power of fixed and mobile broadband will 

further improve our ability to extend services to communities – even in remotest 

places – in ways that were inconceivable when the MDGs were first articulated 



337 

 

more than a decade ago’. During the celebration of the World 

Telecommunication and Information Society Day on 17 May, included in the 

WSIS Forum 2011 Agenda, the UN Secretary-General added that ‘greater 

access means earlier achievement of the United Nations Millennium 

Development Goals’. 

 

The ITU Secretary-General Dr. Hamadoun Touré, stated at the opening 

ceremony that ‘broadband needs to reach all people, in all nations, as it is 

absolutely key to furthering social and economic development in the 21st 

century. This is why we launched the Broadband Commission for Digital 

Development at the WSIS Forum last year, with UNESCO’. 

 

It is opportune to mention that ITU and UNESCO set up the Broadband 

Commission for Digital Development in response to UN Secretary-General Ban 

Ki-moon’s call to step up UN efforts to meet the Millennium Development Goals 

(MDGs). 

 

The Broadband Commission proposed new targets for making broadband policy 

universal and for boosting affordability and broadband uptake: 

 

 Target 1: Making broadband policy universal. By 2015, all countries 

should have a national broadband plan or strategy or include broadband 

in their Universal Access / Service Definitions. 

 Target 2: Making broadband affordable. By 2015, entry-level broadband 

services should be made affordable in developing countries through 

adequate regulation and market forces (amounting to less than 5% of 

average monthly income). 

 Target 3: Connecting homes to broadband. By 2015, 40% of households 

in developing countries should have Internet access. 

 Target 4: Getting people online. By 2015, Internet user penetration 

should reach 60% worldwide, 50% in developing countries and 15% in 

LDCs. 
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In the High-Level Dialogues (HLD) of the WSIS Forum which provided an 

interesting combination of an expert panel and audience interaction, segment 2 

(HLD2): Innovation for Digital Inclusion was mentioned that innovative 

technologies can turn the “digital divide” into a “digital opportunity”, bringing the 

benefits of ICTs to all segments of the population, in particular those in 

underserved communities and developing countries. It was affirmed that future 

applications and services have the potential to build the information society. 

 

In HLD 4: Building Confidence and Security in Cyberspace, It was mentioned 

that the growing incidence of cyberthreats and cybercrime, from financial and 

identity related frauds to illicit use of ICT services and applications, undermines 

the willingness to fully exploit the potential benefit of the Information Society, 

limiting the opportunity to use ICTs as enabler to improve effectiveness and 

efficiency of the online presence. Through the discussion, high-level panellists 

introduced challenges and solutions to build a safer interconnected world as 

well as best practices and actions that make difference in the cyberspace. 

 

The Tunis Agenda for the Information Society, invited UN agencies and others 

to participate at a forum set up “to ensure the sustainability of progress towards 

the goals of WISIS” where is was decided to establish a mechanism for 

implementation and follow-up at national, regional and international levels. At 

the international level, implementation and follow-up of the outcomes of the 

Geneva and Tunis phases of the summit should take into account the main 

themes and action lines in the Summit documents. The Tunis Agenda invited 

UN agencies to facilitate activities among different stakeholders, including civil 

society and the business sector, to help national governments in their 

implementation efforts. 

 

In accordance with the above, each year, during the WSIS Forums held in May, 

the WSIS Action Lines Facilitators provide reports on the year’s activities on 

their respective Action Lines and organize Interactive Action Line Facilitation 

Meetings (IFM) on their respective Action Lines. 
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During the WSIS Forum 2011 some of the IFM were: 

 

Action Line: C2 ICT Infrastructure (ITU) 

The theme for this year’s discussion: “Broadband Infrastructure for connecting 

the unconnected” was selected. This Facilitation Meeting mainly discussed the 

following aspects, confirming the importance of sharing experiences and 

knowledge in order to expand the broadband connectivity in rural and remote 

areas: 

 

 evolution of new telecom services in the next ten years 

 importance of standardization for broadband wireless access  

 role of administration for providing broadband in rural and remote areas  

 social impact of broadband. 

 

The following issues and recommendations were highlighted during the panel 

discussion: 

 

• Demand of broadband services in developing countries is increasing. 

Today’s new broadband opportunities require a new vision by all potential 

broadband providers, and a new paradigm for policy-makers and regulators. 

• Broadband regulation to reduce regulatory burdens, enhance innovative 

incentives, and coordinate efforts by all links in the broadband value chain, 

should be considered. Basically less regulatory intervention creates more 

business opportunities, ensuring that once in place; the infrastructure is 

accessible to all operators on open, transparent and non-discriminatory 

terms. 

• New spectrum management policy and adequate and harmonized frequency 

allocation is crucial to the provision of wireless broadband services in rural 

and remote areas. In this regard, spectrum flexibility can open opportunities 

for new players to enter the market, with lower infrastructure costs, bringing 

greater choice and reducing the price of communications. The World 

Radiocommunication Conference (WRC-12) next year will play an important 

role. 
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• Standardization of broadband wireless access is important for utilization of 

the broadband system.  

• Every administration should facilitate affordable and high-quality broadband 

deployment possible in their countries to bridge the economic and social 

digital divide. 

 

Action Line C3: Access – Focal Point UNESCO 

This interactive debate explored existing and potential usage of ICTs to improve 

access by persons with disabilities to information and knowledge and 

encourage their participation in social, economic and political life. The 

discussions were focused on: 

 

• ICTs are effective tools to reach out to persons with disabilities, which can 

improve their quality of life. ICTs provide new educational and employment 

opportunities as well as promote their social inclusion and participation. 

 

• The social and economic costs of digital exclusion are very high, not only for 

the excluded, but for society as a whole. 

 

• The Internet should be accessible for persons with disabilities in order to 

access to information and knowledge as well as digital office documents 

should be made accessible. 

 

Action Line: C4 Capacity Building (ITU/UNESCO/ISOC) 

An Action Line C4 Facilitation Meeting was co-organized by ISOC and ITU. The 

WSIS outputs on capacity building emphasized that “each person should have 

the opportunity to acquire the necessary skills and knowledge in order to 

understand, participate actively in, and benefit fully from, the Information 

Society and the knowledge economy”. ICTs can contribute to achieving 

universal education worldwide, through delivery of education and training of 

teachers, and offering improved conditions for lifelong learning, encompassing 

people that are outside the formal education process, and improving 

professional skills. 
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Action Line: C6 Enabling Environment (ITU) 

Discussions explored the advantages and challenges of cloud computing 

technology for governments, industry and other ICT stakeholders, focusing on 

how it can help companies, especially SMEs, to reduce their IT costs and 

governments to provide services to populations at lower costs. The panel 

addressed the challenges linked to the legal and regulatory issues of cloud 

computing which are very specific in terms of competition (oligopoly), 

interoperability, sovereignty, privacy and security. In addition, it was noted that 

the standardization process will play an important role in the harmonization and 

interoperability of this new technology, and the legal framework concerning 

cross-border data and content such as intellectual property rights will need to be 

discussed. 

 

Action Line: C7 e-Business (UNCTAD/FAO/ITC) 

It was discussed that an increasingly wide range of mobile money services offer 

potential solutions to small enterprises. These include mobile transfers and 

payments as well as more elaborated financial services such as micro-

insurance and micro-finance. For example, mobile technology is allowing 

insurance companies to reach more customers, collect premiums more 

efficiently, and pay claims in a faster way. Moreover, the deployment of these 

services has created important employment opportunities for micro-enterprises 

operating as mobile money agents. 

 

Action Line: C8 Culture (UNESCO) 

Within the framework of Action Line C8 Cultural and Linguistic Diversity, 

preserving indigenous people’s culture is placed at the core of an inclusive, 

knowledge-based Information Society. This year’s meeting therefore focused on 

the theme of promoting indigenous education and intergenerational 

transmission of indigenous knowledge. While States recognize the right of 

education as a universal right, the indigenous experience with education 

includes a history of negative impacts including the suppression of indigenous 

languages, culture and knowledge. 

 



342 

 

Action Line: C9 Media, Media Regulation: Broadcasters and Social Media 

(UNESCO) 

The discussion focused on how to deal with the convergence of traditional 

media and new media, and particularly, new media such as YouTube which 

raises a huge challenge to existing media regulatory framework. Participants 

also put forward various questions about digital broadcasting transition and 

community media. As the Internet and ICTs become most powerful media 

vehicles in digital era, the audience agreed that it would be useful to give more 

attention to media issues and encourage organizing more media-related events 

including high-level debates at the WSIS Forum in the future. 

 

Action Line: C10 Ethics (UNESCO) 

The design of information systems and networks was identified as an area 

which could limit choice by distorting reality and, through poorly mediated 

human interaction, cause harm. Issues around trust and the control and use of 

personal data, particularly bio-data, were also examined. 

 

Other important points in the WSIS Forum Agenda were the realization of the 

Parliamentary Forum on Shaping the Information Society, The Triple Challenge 

of Cyber-Security: Information, Citizens and Infrastructure, the Seventh Meeting 

of United Nations Group on the Information Society (UNGIS), thematic and 

country workshops, the Internet Governance Forum, the sixth meeting of WSIS 

Action Lines Facilitators with the purpose of assessing the general progress 

within the WSIS Action Lines, Interactive Sessions, and the Publications 

Release and Brief. 

  

One especial event held on 17 May 2011 was the launch of the publication: 

Measuring the WSIS target. A statistical framework prepared by the Partnership 

on Measuring ICT for Development. With this purpose a panel was convened. 

 

The panellists were: 

 Brahima Sanou, Director, Telecommunication Development Bureau, ITU 

 Mongi Hamdi, Chief, Science and Technology, UNCTAD 
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 Hendrik van der Pol, Director, UNESCO Institute for Statistics 

 John Davies, Vice President Sales and Marketing Group, General 

Manager Intel World Ahead Program, Intel Corporation 

 

This publication finalized the work of the Task Group by presenting a statistical 

framework and a set of indicators for measuring the WSIS targets. 

 

It should be observed in this publication that slight changes have been made to 

the wording of 8 of the original targets, mostly to improve their measurability in 

the point of view of the Partnership. The original WSIS targets are displayed 

below between parentheses. 

Target 1. Connect all villages with ICTs and establish community access 

point. (Connect villages with ICTs and establish community access 

point). 

Target 2. Connect all secondary schools and primary schools with ICTs. 

(Connect universities, colleges, secondary schools and primary 

schools with ICTs). 

Target 3. Connect all scientific and research centres with ICTs. (Connect 

scientific and research centres with ICTs). 

Target 4. Connect all public libraries, museums, pot offices and national 

archives with ICTs. (Connect public libraries, cultural centres, 

museums, pot offices and archives with ICTs). 

Target 5. Connect all health centres and hospital with ICTs. (Connect health 

centres and hospital with ICTs). 

Target 6. Connect all central government departments and establish 

websites. (Connect all local and central government departments 

and establish websites and email addresses). 

Target 7. Adapt all primary and secondary school curricula to meet the 

challenges of the information society, taking into account national 

circumstances. 

Target 8. Ensure that all of the world’s population has access to television 

and radio services. (Ensure that all of the world’s population have 

access to television and radio services). 
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Target 9. Encourage the development of content and put in place technical 

conditions in order to facilitate the presence and use of all world 

languages on the Internet. 

Target 10. Ensure that more than half the world’s inhabitants have access to 

ICTs within their reach and make use of them. (Ensure that more 

than half the world’s inhabitants have access to ICTs within their 

reach). 

 

The four indicators for WSIS Target 1 are: 

Indicator 1.1: Proportion of rural population covered by a mobile cellular 

telephone network, by type of mobile cellular telephone 

technology. 

Indicator 1.2: Proportion of households with telephone, by type of network, by 

urban/rural. 

Indicator 1.3: Proportion of households with Internet access, by type of access, 

by urban/rural. 

Indicator 1.4: Proportion of individuals using the Internet, by location, by 

urban/rural. 

 

The four indicators for WSIS Target 2 are: 

Indicator 2.1: Proportion of schools with a radio used for educational purposes. 

Indicator 2.2: Proportion of schools with a television used for educational 

purposes. 

Indicator 2.3: Learners‐to‐computer ratio. 

Indicator 2.4: Proportion of schools with Internet access, by type of access. 

 

The three indicators for WSIS Target 3 are: 

Indicator 3.1: Proportion of public scientific and research centres with broadband 

Internet access. 

Indicator 3.2: Presence of a national research and education network (NREN), 

by bandwidth (Mbit/s). 

Indicator 3.3: Proportion of public scientific and research centres with Internet 

access to a NREN. 
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The eleven indicators for WSIS Target 4 are: 

Indicator 4.1: Proportion of public libraries with broadband Internet access. 

Indicator 4.2: Proportion of public libraries providing public Internet access. 

Indicator 4.3: Proportion of public libraries with a web presence. 

Indicator 4.4: Proportion of museums with broadband Internet access. 

Indicator 4.5: Proportion of museums with a web presence. 

Indicator 4.6: Proportion of post offices with broadband Internet access. 

Indicator 4.7: Proportion of post offices providing public Internet access. 

Indicator 4.8: National archives organizations with broadband Internet access. 

Indicator 4.9: National archives organizations with a web presence. 

Indicator 4.10: Proportion of items in the national archives that have been 

digitized. 

Indicator 4.11: Proportion of digitized items in the national archives that are 

publicly available online. 

 

The three indicators proposed for WSIS Target 5 are: 

Indicator 5.1: Proportion of public hospitals with Internet access, by type of 

access. 

Indicator 5.2: Proportion of public health centres with Internet access, by type of 

access. 

Indicator 5.3: Level of use of computers and the Internet to manage individual 

patient information. 

 

The seven indicators proposed for WSIS Target 6 are: 

Indicator 6.1: Proportion of persons employed in central government 

organizations routinely using computers. 

Indicator 6.2: Proportion of persons employed in central government 

organizations routinely using the Internet. 

Indicator 6.3: Proportion of central government organizations with a Local 

Area Network (LAN). 

Indicator 6.4: Proportion of central government organizations with an 

intranet. 
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Indicator 6.5: Proportion of central government organizations with Internet 

access, by type of access. 

Indicator 6.6: Proportion of central government organizations with a web 

presence. 

Indicator 6.7: Level of development of online service delivery by national 

governments. 

 

The four indicators for WSIS Target 7 are: 

Indicator 7.1: Proportion of ICT‐qualified teachers in schools. 

Indicator 7.2: Proportion of teachers trained to teach subjects using ICT. 

Indicator 7.3: Proportion of schools with computer‐assisted instruction. 

Indicator 7.4: Proportion of schools with Internet‐assisted instruction. 

 

The three indicators for WSIS Target 8 are: 

Indicator 8.1: Proportion of households with a radio. 

Indicator 8.2: Proportion of households with a TV. 

Indicator 8.3: Proportion of households with multichannel television service, by 

type of service. 

 

The five indicators proposed for WSIS Target 9 are: 

Indicator 9.1: Proportion of Internet users by language, country level. 

Indicator 9.2: Proportion of Internet users by language, top ten languages, 

global level. 

Indicator 9.3: Proportion of webpages, by language. 

Indicator 9.4: Number of domain name registrations for each country‐code 

top‐level domain, weighted by population. 

Indicator 9.5: Number and share of Wikipedia articles by language. 

 

The five indicators for WSIS Target 10 are: 

Indicator 10.1: Mobile cellular telephone subscriptions per 100 inhabitants. 

Indicator 10.2: Proportion of households with telephone, by type of 

network. 

Indicator 10.3: Proportion of individuals using a mobile cellular telephone. 
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Indicator 10.4: Proportion of individuals using the Internet. 

Indicator 10.5: Proportion of households with Internet access, by type of 

access. 

 

It is mentioned in this publication that due to the fact that the ITU World 

Telecommunication/ICT Development Report 2010: Monitoring the WSIS 

Targets (WTDR) recommended that a new target Connected all business with 

ICTs be added to the WSIS targets, a range of business connectivity indicators 

has been developed by the Partnership as: proportion of businesses using 

computer, proportion of businesses using the Internet by type of access, and 

proportion of businesses using mobile cellular telephone. 

 

During the open discussion of this meeting, I commented to the panellist that 

the greater problem in the measurement of the information society is to collect 

the data from countries, especially if the number of the indicators is too high as 

in the current case (49 indicators). For example, in 2010 only 45 countries 

responded the “Survey on the WSIS targets” which requested quantitative 

information on each of the 51 indicators; a few countries (lower than 10) 

submitted the data on all indicators belonging to one target and not a single 

country sent the data of all indicators. My question to the panel was whether the 

ITU has a plan in order to increase the number of countries which could collect 

data relating to these new indicators. The answer by ITU was that they already 

had been working for years helping countries in terms of building capacity to 

improve their data availability and a similar work would take place with the 

indicators proposed in this framework. 

 

It is interesting to highlight two interesting points about this publication with 

respect to the research: the first is the inclusion of the indicator 9.5: Number of 

domain name registration of each country-code top-level domain, weighted per 

population, which is one of the indicators of the IGI model and that was 

proposed in our contribution to the Open Consultation on Thematic Aspects and 

New Innovative Format for WSIS Forum 2011; and the second is the addition of 
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a new WSIS target Connect all businesses with ICTs which agrees completely 

with the purpose of the construct E-Commerce of our IGI model. 

 

The discussion in this chapter has further contributed to the understanding of 

the digital divide existing in the APEC countries by using the more realistic IGI 

index based on obtainable and measurable indicators. Another important aspect 

examined here was the explicit acknowledgment of the correlation and causality 

between the information society and the economic wealth distribution in the 

APEC region. Discussion of the outcomes of the realization of the Asia-Pacific 

vision on the information society distribution in the APEC member economies 

and assessment of the progress made in the United Nations MDGs goals was a 

good opportunity to verify the important role of ICTs to promote the 

development goals of the Millennium Declaration, namely the eradication of 

extreme poverty and hunger. Since the objectives of the WSIS Action Lines 

(included in the WSIS Plan of Action) are to build an inclusive Information 

Society and to put the potential of knowledge and ICTs at the service of 

development, the progress of WSIS Action Lines in the APEC countries towards 

building the Information Society in Asia and the Pacific, and the Australia case 

study, were relevant issues reviewed in Chapter 5. The examination of the 

WSIS Forum 2011 outcomes highlighted significantly the work of the WSIS 

Action Line Facilitators from various UN agencies, regional commissions, the 

private sector, governments and civil society to achieve the targets set in the 

WSIS Plan of Action and specially to take aknowledge about about the inclusion 

of one new indicator and one new target, included in the IGI model, to measure 

the implementation of the WSIS targets. 
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Chapter 6 

 

6 CONCLUSIONS 

This research reported in the first instance on the progress made towards the 

realization of the Asia-Pacific vision of the Information Society in the APEC 

member economies (the focus of the first research question), throught the 

development and implementation of the ICT Griffith Index (IGI) model structured 

with more current and realistic ICT indicators.  

 

In fact, the IGI was designed to measure the information society in the APEC 

member economies utilizing an index sensitive to today’s ICTs. The outcome 

obtained was a model composed of three constructs: internet activity, digital 

economy, and e-commerce; consisting of twelve measurable and internationally 

comparable ICT indicators. None of them  were proxy indicators. 

 

This study revealed that the measurement of the information society inequality 

or digital divide presented in each of the 21 APEC country are more realistic 

when measured with the IGI rather than the ITU index (IDI). 

 

Measurements arrived at using the IGI model place Korea (Rep.) and Papua 

New Guinea as first (72.38/100) and last (8.93/100) respectively, in the APEC 

ranking regarding the realization of the information society. It also shows that 

those APEC countries classified by the World Bank as high income economies 

have a much higher IGI score, while lower middle income APEC economies 

have the lowest IGI score. This demosntrates that there is a very strong 

relationship between the level of implementation of the information society and 

the wealth of a country. This relationship is weaker if measured through the IDI 

index. 

 

The progress towards the realization of the information society in each of the 21 

APEC countries yields less optimistic results when it is measured with IGI rather 

than IDI. Indeed,  measurements obtained using the  IGI  indicate that the digital 

divide between the APEC countries with reference to Korea (Rep.) increases 
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notably starting with  upper middle income economies (Malaysia: 45.36%) to 

those of lower middle income economies (Papua New Guinea: 87.66%). The 

Lorenz curve calculated to measure the digital divide between the 21 APEC 

member economies shows that only 30% of cumulative IGI score were 

accounted for by 50% of the bottom APEC countries with respect to the 

implementation of the information society. 

 

The Lorenz curves for both the IGI and GDP per capita confirm that there is a 

strong relationship between the distribution of the information society and the 

distribution of the GDP per capita, regardless of whether the information society 

distribution is measured with IDI or IGI. This conclusion is based on the 

calculation of the Pearson correlation coefficients between the information 

society (IGI and IDI) scores and the GDP per capita in the APEC region as well 

as on the causality established between the ICTs and the economic growth. 

 

The Lorenz curve and Gini coefficients demonstrate that the digital divide 

measured with the IGI (0.26) is closer to the GDP per capita (0.45) inequality 

than measured with the IDI (0.21). This is more evidence that accessibility to 

wealth is correlated to technology adoption placing the IGI in a better position 

as a measure of the distribution of accessability to ICT’s because it is closer to 

the measure of distribution of accessability to wealth. 

 

The research found that there is a powerful correlation between the level of 

implementation of the information society and the poverty of a country. In effect, 

while the high income economies who registered the higher IGI score as Hong 

Kong, United States, Australia, Canada, and Brunei Darussalam have the 

lowest Proportion of population below $1 purchasing power parity per day (one 

of the indicators of Target 1.A, corresponding to Goal 1 of the MDGs,) lower 

middle income economies such as Vietnam, Indonesia, and Papua New Guinea 

who accounted for the lowest IGI score, have the higher proportion of 

population below $ 1 (PPP) per day. 
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The second research question, concerned with the appropriated legal, 

regulatory and policy framework that APECMember Economies need to 

implement in accordance with the Geneva WSIS Plan of Action to bridge the 

digital divide existing between them, was investigated by means of the 

Australian case study. 

 

The Australian case study demonstrates that the implementation of a legal, 

regulatory, and policy framework in accordance with the WSIS Action Lines 

makes a successful progress towards the information society possible. This is 

evidenced by the high position of Australia in the APEC information society 

rank. The progress on the activities examined includes the actions, policies and 

strategies conducted by the Australian Government, the Department of 

Broadband and Communication and the Digital Economy, the Australian 

Communications and Media Authority (ACMA), Australia Post, the Australian 

Broadcasting Corporation (ABC), the Special Broadcasting Service Corporation 

(SBS), and NBN Co Limited (NBN Co), among others. The positive results of 

the Australian case study should be used to increase awareness and 

knowledge among the policymakers of APEC countries with low IGI scores on 

how to create an enabling policy environment for building an information 

society. A more detailed case study of Australia and the review of the APEC 

regional progress and strategies towards building the information society in Asia 

and the Pacific could be the aim of further research. 

 

A WSIS Action Lines matrix to follow the progress towards building the 

information society in the APEC member economies was built in order to 

encourage future research about this topic. 

 

Future research should be directed towards the formulation of a framework 

suitable for identifying and developing appropriate indicators and models for the 

measurement of the information society in developing countries. It is important 

to realize that the same ICT indicators may not be applicable in developed and 

developing countries. For example, “Mobile phones apps that access content 

via the internet per 100 inhabitants” could be a good ICT indicator in a 
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developed country while “Total numbers of cybercafes per 100 inhabitants” 

could be more appropriate in a developing country. For these reasons it is 

important to adopt different models to appropriately measure the digital divide 

by clustering countries. 

 

Bridging the digital divide will require from governments adequate ICT policies 

and strategies in order to take advantage of new technologies with the 

participation of all stakeholders, including the public sector, the business 

community and non-governmental organizations. Transforming the digital divide 

into digital opportunities needs access to ICTs, information and knowledge. 

 

It is evident that a new form of digital divide is emerging in terms of difference in 

quality and speed of access to information and communications technologies. 

The digital divide is moving to the broadband divide. 

 

The APEC‘s leaders have precisely determined their vision of the information 

society, but they have not yet established what is the effective realization of the 

Asia-Pacific vision of the Information Society in the APEC member economies 

and what legal, regulatory and policy framework needs to be implemented (in 

accordance with the WSIS Action Lines) in order to bridge the digital divide at 

the APEC level. 

 

The roadmap towards an information society in APEC contains potential 

strategies for action. However the progress at regional and national levels in the 

implementation of the WSIS Action Lines will require hard decisions and 

courageous reforms in all APEC member countries and all areas of policy. The 

measure of this progress will permit to establish the scale of the digital divide or 

the current broadband divide and to address appropriate actions to bridge them. 

 

We are now only three years away from the target date of 2015 by which the 

Millennium Development Goals should be achieved through harnessing the 

potential of ICTs to promote the development goals of the Millennium 

Declaration, namely the eradication of extreme poverty and hunger. 
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Furthermore it is very important to determine if the APEC member economies 

can realize the Asia-Pacific Vision of the Information Society before 2015. It 

could be relevant if the APEC leader meetings recommend actions to the 

Members, at national level, in order to foster their progress towards the WSIS 

lines. 

 

Griffith University participation in the 8th World Telecommunication/ICT 

Indicators Meeting 2010 and in WSIS Forum 2011, both in Geneva, 

Switzerland, was an insuperable and wonderful opportunity to collect 

experiences and information for this research, to participate actively in the 

meetings and workshops, to belong to the Expert Group on Telecommunication 

/ICT Indicators, to meet the ITU authorities as Dr. Touré, General-Secretary, to 

talk with some of the information society stakeholders and to interchange 

interesting experiences with the statistical staff of ITU. All of this, and hard work, 

contributed to the successful conclusion of this research project. 
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APPENDIX A:  

UNITED NATIONS Millennium Declaration 
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APPENDIX B:  

World Summit on the Information Society (WSIS), Declaration of Principles 
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APPENDIX C:  

World Summit on the Information Society, Plan of Action 
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APPENDIX D:  

World Summit on the Information Society (WSIS), Tunis Agenda for the 

Information Society 
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APPENDIX E:  

The 2010 ICT Development Index (IDI-ITU) results 
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APPENDIX F:  

The 2010 ICT Price Baskets (ITU) results 
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APPENDIX G:  

Confirmation of Registration – 8th ITU World Telecommunication/ICT 

Indicators Meeting, 24 – 26 November 2010, Geneva - Switzerland 
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APPENDIX H:  

Expert Group in Telecom/ICT Indicators (EGTI) Discussion Forum 

Registration. 
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APPENDIX I:  

APEC countries data 

 

Construct 1: Internet Activity Data of the APEC countries 

 

APEC COUNTRY

Internet users as 

percentage of population 

(Indicator 1) (a)

Number of hours spend 

online (h & w) p. person  p. 

month (Indicator 2) (b)

Consumer  download

speed (Mpps) 

(Indicator 3) (c)

No. Internet  domains 

(ccTLD) per 100 inh.  

(Indicator 4) (d)

Mobile cellular telephone 

subsc. per  100 inhabitants 

(Indicator 5) (e)

Percentage of households 

with broadband access 

(Indicator 6) (f)

United States 76,24                                         35,90                                                 10,80 4,4950                                  94,83 63,50

Australia 74,00                                         23,54                                                 7,93 9,3930                                  113,75 62,00

Canada 78,11                                         44,90                                                 9,34 4,8460                                  68,75 66,90

Japan 77,97                                         19,20                                                 16,21 0,9490                                  90,37 60,00

Singapore 77,22                                         22,30                                                 15,17 2,5170                                  140,43 100,00

Hong Kong 61,24                                         26,50                                                 11,75 2,8750                                  173,84 81,00

Brunei Darussalam 79,78                                         17,70                                                 1,84 0,0260                                  106,66 32,00

New Zealand 84,39                                         17,70                                                 7,28 9,9330                                  110,16 63,00

Korea (Rep.) 81,60                                         27,90                                                 31,92 2,2410                                  99,20 98,80

Chinese Taipei 65,71                                         18,10                                                 11,81 2,1620                                  116,70 70,00

Chile 33,98                                         22,40                                                 6,29 1,8470                                  96,94 14,80

Russia 42,38                                         16,00                                                 8,57 2,2780                                  163,62 23,60

Mexico 25,95                                         26,10                                                 3,37 0,4180                                  76,20 13,70

Malaysia 57,61                                         15,20                                                 2,62 0,4250                                  110,60 35,00

Peru 27,72                                         24,70                                                 1,51 0,1710                                  84,69 6,40

Thailand 25,80                                         19,90                                                 4,56 0,2490                                  122,57 13,00

China 28,53                                         18,60                                                 4,42 0,3230                                  55,51 30,00

Indonesia 8,70                                           15,80                                                 1,33 0,0790                                  69,25 3,00

Philippines 6,47                                           17,80                                                 1,73 0,0320                                  80,98 12,00

Papua New Guinea 1,86                                           15,80                                                 4,07 0,0010                                  13,37 0,40

Vietnam 27,25                                         19,90                                                 6,63 0,2130                                  80,40 20,00

Indicator with hot deck imputation

(a) = ITU World Telecommunication /ICT Indicators 2010 database; ITU Yearbook of Statistics, Telecommunication/ICT Indicators 2010.

(b) = Nielsen 2010 - 2011; comScore 2010 - 2011; China International Watch: China social networking site statistics 2009.

(c) = Internet Speed Test 2011; Internet Consumer Download speedNet Index.

(d) = IP & Domain Name Deployment Website 2011; Neustar 2011; The Australian Domain Name Administrator ( auDA) 2011.
(e) = ITU World Telecommunication / ICT Indicators 2010 database; ITU Yearbook of Statistics, Telecommunication/ICT Indicators 2010.

(f) = OECD Information Technology Outlook 2010; OECD Broadband Portal 2010; Australian Department of Broadband,  Communication and the Digital Economy 2010; ACMA 

Annual Report 2009-2010; U.S. Department of Commerce, National and Telecommunication and Information Administration (NTIA) 2010,  Budde 2010; Global Voices 2010. 
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Construct 2: Digital Economy Data of the APEC countries 

 

 

 

  

No. APEC COUNTRY

ICT expenditure

as % of GDP 

(Indicator 7) (a)

ICT goods  exports

as % of total  g. exports)

(Indicator 8) (a)

ICT goods imports

as % of total g. imports 

(Indicator 9) (a)

1 United States 7,36                                12,78                                       12,49                                                 

2 Australia 4,93                                1,45                                          10,05                                                 

3 Canada 6,60                                3,79                                          8,82                                                   

4 Japan 6,69                                14,31                                       10,31                                                 

5 Singapore 7,08                                35,92                                       28,24                                                 

6 Hong Kong 9,20                                42,59                                       40,81                                                 

7 Brunei Darussalam 4,93                                0,19                                          6,63                                                   

8 New Zealand 5,47                                1,75                                          8,37                                                   

9 Korea (Rep.) 9,07                                26,21                                       15,16                                                 

10 Chinese Taipei 7,20                                33,00                                       20,80                                                 

11 Chile 5,11                                0,15                                          6,35                                                   

12 Russia 3,46                                0,38                                          8,89                                                   

13 Mexico 4,55                                20,94                                       17,24                                                 

14 Malaysia 9,70                                26,18                                       25,27                                                 

15 Peru 3,43                                0,08                                          5,30                                                   

16 Thailand 6,20                                19,41                                       15,37                                                 

17 China 5,97                                27,46                                       23,19                                                 

18 Indonesia 3,29                                6,43                                          9,79                                                   

19 Philippines 6,12                                54,07                                       34,71                                                 

20 Papua New Guinea 3,29                                0,07                                          4,12                                                   

21 Vietnam 4,85                                5,63                                          8,22                                                   

Indicator with hot deck imputation

(a) =  The World Bank Data 2010
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Construct 3: E-Commerce data of the APEC countries  

 

 

 

 

No. APEC COUNTRY

Proportion of 

businesses with own 

website

(Indicator 10) (a)

Proportion of businesses 

receiv. Orders over Internet

(Indicator 11) (a)

Proportion of businesses plac. 

Orders over Internet

(Indicator 12) (a)

1 United States 80,00 36,00 63,00

2 Australia 60,00 31,11 53,80

3 Canada 69,70 13,10 65,40

4 Japan 88,90 21,80 35,80

5 Singapore 63,00 15,00 34,00

6 Hong Kong 45,00 4,00 22,00

7 Brunei Darussalam 45,00 4,00 22,00

8 New Zealand 64,00 44,80 67,70

9 Korea (Rep.) 58,20 7,50 43,00

10 Chinese Taipei 58,20 7,50 43,00

11 Chile 42,60 6,00 8,50

12 Russia 21,00 24,00 31,00

13 Mexico 52,50 2,20 2,20

14 Malaysia 35,00 11,00 14,00

15 Peru 42,60 6,00 8,50

16 Thailand 35,00 11,00 14,00

17 China 39,00 12,00 10,00

18 Indonesia 17,10 4,00 10,50

19 Philippines 17,10 4,00 10,50

20 Papua New Guinea 17,10 4,00 10,00

21 Vietnam 17,10 4,00 10,00

Indicator with hot deck imputation

(a) =  OECD Information Technology Outlook 2010; UNCTAD Information Economy Report 2010; The Information

 Technology & Innovation Fundation 2010. 
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Others ICT 6 indicators data of the APEC countries 

 

 

No. APEC COUNTRY

International Internet 

bandwidth (Mbps) per 

Internet user (a)

Number of hours using 

social networking site (h & 

w) p. person  p. month (b)

Number of IPv4/32s 

addresses allocated 

per 100 inhabitants 

(c)

Number of IPv6/48s 

addresses allocated 

per 100 inhabitants (d)

R&D expenditure as 

percentage of GDP (e)

ICT service export as 

percentage of service 

export (f)

1 United States 0,021403 6,58 486,393 338,4805 2,67 4,04

2 Australia 0,010855 7,32 222,445 2598,9122 2,15 4,89

3 Canada 0,030786 6,29 237,422 28,1103 2,03 10,43

4 Japan 0,007677 2,85 158,619 561,7216 3,45 1,08

5 Singapore 0,066578 4,40 115,681 63,6423 2,61 3,48

6 Hong Kong 0,817848 4,50 143,106 52,264 0,81 1,35

7 Brunei Darussalam 0,002857 47,909 32,7934 0,04 1,76

8 New Zealand 0,010424 4,30 161,977 13,1072 1,26 4,87

9 Korea (Rep.) 0,005975 2,80 224,462 706,7089 3,47 1,32

10 Chinese Taipei 0,015525 2,50 148,867 658,7645

11 Chile 0,036462 4,45 35,060 7,7238 0,67 2,50

12 Russia 0,004712 7,68 25,444 12,0028 1,12 6,11

13 Mexico 0,001285 4,00 25,357 17,3989 0,50 2,27

14 Malaysia 0,004254 4,50 23,141 10,2594 0,64 5,37

15 Peru 0,028210 7,654 2,2471 0,15 3,95

16 Thailand 0,003422 12,202 2,6112 0,25

17 China 0,002149 23,730 1,9673 1,49 5,32

18 Indonesia 0,001515 5,80 5,468 2,1944 0,05 8,36

19 Philippines 0,008393 6,40 5,789 2,7074 0,12 7,89

20 Papua New Guinea 0,000104 0,589 19,6608 2,19

21 Vietnam 0,002403 0,83 17,462 0,893 0,19

(a) = ITU World Telecommunication /ICT Indicators 2010 database; ITU Yearbook of Statistics, Telecommunication/ICT Indicators 2010.

(b) = Nielsen 2010 - 2011; comScore 2010 - 2011.

(c) = APNIC Data Base 2011; IP & Domain Name Deployment Website 2011; BGP Experts.

(d) = APNIC Data Base 2011; IP & Domain Name Deployment Website 2011.

(e) = The World Bank Data 2010.
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Others 4 ICT indicators data of the APEC countries 

 

 

 

 

No. APEC COUNTRY

Proportion of ICT 

workforce of the total 

employed person (a)

Percentage of 

population with 

mobile coverage (b)

ISP per 100 

inhabitants (c)

ICT price basket 

index (d)

1 United States 5,48 99,60 0,0237 0,40

2 Australia 4,74 98,80 0,0284 0,86

3 Canada 4,56 98,00 0,0232 0,58

4 Japan 7,45 99,92 0,0004 1,09

5 Singapore 4,20 100,00 0,0020 0,33

6 Hong Kong 2,18 100,00 0,0025 0,26

7 Brunei Darussalam 0,0054

8 New Zealand 2,37 97,00 0,0120 1,28

9 Korea (Rep.) 6,10 94,30 0,0001 0,79

10 Chinese Taipei 100,00 0,0003

11 Chile 0,76 100,00 0,0008 3,49

12 Russia 4,00 95,00 0,0002 1,02

13 Mexico 0,12 99,90 0,0005 1,69

14 Malaysia 4,32 92,00 0,0003 1,65

15 Peru 94,80 0,0004 5,98

16 Thailand 3,00 37,77 0,0002 4,15

17 China 97,00 0,0000 3,21

18 Indonesia 3,00 90,00 0,0000 5,81

19 Philippines 99,00 0,0004 9,25

20 Papua New Guinea 59,00 0,0005 41,98

21 Vietnam 70,00 0,0000 9,34

(c) =  ISP in Yahoo Directory 2011; ISP Nation Master 2011.

(d) = Measuring the Information Society 2009 ITU-D.

(a) =  UNCTAD Information Economy Report 2010; Australian Information Industry Association (aiia) 2010; 

Australian Public Service Commission 2009; Australian Bureau of Statistics 2010; Australian Computer 
(b) = ITU World Telecommunication /ICT Indicators 2010 database; ITU Yearbook of Statistics, 

Telecommunication/ICT Indicators 2010.
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APPENDIX J:  

Calculations of the IGI Score for 13 APEC countries which have no missing data 

 

ICT GRIFFITH INDEX: AUSTRALIA 

 

Source: Author’s calculations. 

No. of

indicator
Indicator

APEC country 

value:

AUSTRALIA

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 74,00 100,00 27,47 20,33 16,48 12,20

2 Number of hours spent online (home & work) p. person per month 23,54 38,10 6,31 3,90 3,79 2,34

3 Consumer download speed  (Mbps) 7,93 22,12 18,51 6,64 11,11 3,98

4 Number of Internet domains (ccTLD) per 100 inhabitants 9,39 7,94 12,77 15,10 7,66 9,06

5 Mobile cellular telephone subscriptions per 100 inhabitants  113,75 170,00 7,35 4,92 4,41 2,95

6 Percentage of households with broadband access 62,00 100,00 27,59 17,11 16,55 10,26

Total 100,00 67,99 60,00 40,79

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 4,93 9,91 26,01 12,94 5,20 2,59

8 ICT goods exports as percentage of total goods exports 1,45 48,24 37,03 1,11 7,41 0,22

9 ICT goods imports as percentage of total goods imports 10,05 35,46 36,96 10,48 7,39 2,10

Total 100,00 24,53 20,00 4,91

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  60,00 100,00 27,92 16,75 5,58 3,35

11 Proportion of businesses receiving orders over Internet  31,11 100,00 33,08 10,29 6,62 2,06

12 Proportion of businesses placing orders over Internet   53,80 100,00 39,00 20,98 7,80 4,20

Total 100,00 48,03 20,00 9,61

TOTAL IGI 55,30
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ICT GRIFFITH INDEX: CANADA 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value:

CANADA

Ideal 

value

Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 78,11 100,00 27,47 21,46 16,48 12,87

2 Number of hours spent online (home & work) p. person per month 44,90 38,10 6,31 7,44 3,79 4,46

3 Consumer download speed  (Mbps) 9,34 22,12 18,51 7,82 11,11 4,69

4 Number of Internet domains (ccTLD) per 100 inhabitants 4,85 7,94 12,77 7,79 7,66 4,68

5 Mobile cellular telephone subscriptions per 100 inhabitants  68,75 170,00 7,35 2,97 4,41 1,78

6 Percentage of households with broadband access 66,90 100,00 27,59 18,46 16,55 11,07

Total 100,00 65,93 60,00 39,56

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 6,60 9,91 26,01 17,32 5,20 3,46

8 ICT goods exports as percentage of total goods exports 3,79 48,24 37,03 2,91 7,41 0,58

9 ICT goods imports as percentage of total goods imports 8,82 35,46 36,96 9,19 7,39 1,84

Total 100,00 29,42 20,00 5,88

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  69,70 100,00 27,92 19,46 5,58 3,89

11 Proportion of businesses receiving orders over Internet  13,10 100,00 33,08 4,33 6,62 0,87

12 Proportion of businesses placing orders over Internet   65,40 100,00 39,00 25,51 7,80 5,10

Total 100,00 49,30 20,00 9,86

TOTAL IGI 55,30
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ICT GRIFFITH INDEX: CHILE 

 

 

Source: Author’s calculations 

No. of

indicator
Construct / Indicator

APEC country

value: CHILE
Ideal value

Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 33,98 100,00 27,47 9,33 16,48 5,60

2 Number of hours spent online (home & work) p. person per month 22,40 38,10 6,31 3,71 3,79 2,23

3 Consumer download speed  (Mbps) 6,29 22,12 18,51 5,26 11,11 3,16

4 Number of Internet domains (ccTLD) per 100 inhabitants 1,85 7,94 12,77 2,97 7,66 1,78

5 Mobile cellular telephone subscriptions per 100 inhabitants  96,94 170,00 7,35 4,19 4,41 2,51

6 Percentage of households with broadband access 14,80 100,00 27,59 4,08 16,55 2,45

Total 100,00 29,55 60,00 17,73

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 5,11 9,91 26,01 13,41 5,20 2,68

8 ICT goods exports as percentage of total goods exports 0,15 48,24 37,03 0,12 7,41 0,02

9 ICT goods imports as percentage of total goods imports 6,35 35,46 36,96 6,62 7,39 1,32

Total 100,00 20,15 20,00 4,03

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  42,60 100,00 27,92 11,89 5,58 2,38

11 Proportion of businesses receiving orders over Internet  6,00 100,00 33,08 1,98 6,62 0,40

12 Proportion of businesses placing orders over Internet   8,50 100,00 39,00 3,32 7,80 0,66

Total 100,00 17,19 20,00 3,44

TOTAL IGI 25,20
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ICT GRIFFITH INDEX: CHINA 

 

Source: Author’s calculations 

No. of

indicator
Construct / Indicator

APEC country 

value: CHINA
Ideal value

Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 28,53 100,00 27,47 7,84 16,48 4,70

2 Number of hours spent online (home & work) p. person per month 18,60 38,10 6,31 3,08 3,79 1,85

3 Consumer download speed  (Mbps) 4,42 22,12 18,51 3,70 11,11 2,22

4 Number of Internet domains (ccTLD) per 100 inhabitants 0,32 7,94 12,77 0,52 7,66 0,31

5 Mobile cellular telephone subscriptions per 100 inhabitants  55,51 170,00 7,35 2,40 4,41 1,44

6 Percentage of households with broadband access 30,00 100,00 27,59 8,28 16,55 4,97

Total 100,00 25,81 60,00 15,49

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 5,97 9,91 26,01 15,67 5,20 3,13

8 ICT goods exports as percentage of total goods exports 27,46 48,24 37,03 21,08 7,41 4,22

9 ICT goods imports as percentage of total goods imports 23,19 35,46 36,96 24,17 7,39 4,83

Total 100,00 60,92 20,00 12,18

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  39,00 100,00 27,92 10,89 5,58 2,18

11 Proportion of businesses receiving orders over Internet  12,00 100,00 33,08 3,97 6,62 0,79

12 Proportion of businesses placing orders over Internet   10,00 100,00 39,00 3,90 7,80 0,78

Total 100,00 18,76 20,00 3,75

TOTAL IGI 31,42
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ICT GRIFFITH INDEX: HONG KONG 

 

 

Source: Author’s calculations 

 

No. of

indicator
Indicator

APEC country 

value:

HONG KONG

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 61,24 100,00 27,47 16,82 16,48 10,09

2 Number of hours spent online (home & work) p. person per month 26,50 38,10 6,31 4,39 3,79 2,63

3 Consumer download speed  (Mbps) 11,75 22,12 18,51 9,83 11,11 5,90

4 Number of Internet domains (ccTLD) per 100 inhabitants 2,88 7,94 12,77 4,62 7,66 2,77

5 Mobile cellular telephone subscriptions per 100 inhabitants  173,84 170,00 7,35 7,35 4,41 4,41

6 Percentage of households with broadband access 81,00 100,00 27,59 22,35 16,55 13,41

Total 100,00 65,37 60,00 39,22

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 9,20 9,91 26,01 24,15 5,20 4,83

8 ICT goods exports as percentage of total goods exports 42,59 48,24 37,03 32,69 7,41 6,54

9 ICT goods imports as percentage of total goods imports 40,81 35,46 36,96 42,54 7,39 8,51

Total 100,00 99,38 20,00 19,88

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  45,00 100,00 27,92 12,56 5,58 2,51

11 Proportion of businesses receiving orders over Internet  4,00 100,00 33,08 1,32 6,62 0,26

12 Proportion of businesses placing orders over Internet   22,00 100,00 39,00 8,58 7,80 1,72

Total 100,00 22,47 20,00 4,49

TOTAL IGI 63,59
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ICT GRIFFITH INDEX: JAPAN 

 

 

Source: Author’s calculations 

No. of

indicator
Construct / Indicator

APEC country 

value: JAPAN
Ideal value

Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 77,97 100,00 27,47 21,42 16,48 12,85

2 Number of hours spent online (home & work) p. person per month 19,20 38,10 6,31 3,18 3,79 1,91

3 Consumer download speed  (Mbps) 16,21 22,12 18,51 13,56 11,11 8,14

4 Number of Internet domains (ccTLD) per 100 inhabitants 0,95 7,94 12,77 1,53 7,66 0,92

5 Mobile cellular telephone subscriptions per 100 inhabitants  90,37 170,00 7,35 3,91 4,41 2,34

6 Percentage of households with broadband access 60,00 100,00 27,59 16,55 16,55 9,93

Total 100,00 60,15 60,00 36,09

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 6,69 9,91 26,01 17,56 5,20 3,51

8 ICT goods exports as percentage of total goods exports 14,31 48,24 37,03 10,98 7,41 2,20

9 ICT goods imports as percentage of total goods imports 10,31 35,46 36,96 10,75 7,39 2,15

Total 100,00 39,29 20,00 7,86

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  88,90 100,00 27,92 24,82 5,58 4,96

11 Proportion of businesses receiving orders over Internet  21,80 100,00 33,08 7,21 6,62 1,44

12 Proportion of businesses placing orders over Internet   35,80 100,00 39,00 13,96 7,80 2,79

Total 100,00 45,99 20,00 9,20

TOTAL IGI 53,15
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ICT GRIFFITH INDEX: KOREA REP. 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value: KOREA
Ideal value

Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 81,60 100,00 27,47 22,42 16,48 13,45

2 Number of hours spent online (home & work) p. person per month 27,90 38,10 6,31 4,62 3,79 2,77

3 Consumer download speed  (Mbps) 31,92 22,12 18,51 26,71 11,11 16,03

4 Number of Internet domains (ccTLD) per 100 inhabitants 2,24 7,94 12,77 3,60 7,66 2,16

5 Mobile cellular telephone subscriptions per 100 inhabitants  99,20 170,00 7,35 4,29 4,41 2,57

6 Percentage of households with broadband access 98,80 100,00 27,59 27,26 16,55 16,36

Total 100,00 88,90 60,00 53,34

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 9,07 9,91 26,01 23,81 5,20 4,76

8 ICT goods exports as percentage of total goods exports 26,21 48,24 37,03 20,12 7,41 4,02

9 ICT goods imports as percentage of total goods imports 15,16 35,46 36,96 15,80 7,39 3,16

Total 100,00 59,73 20,00 11,95

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  58,20 100,00 27,92 16,25 5,58 3,25

11 Proportion of businesses receiving orders over Internet  7,50 100,00 33,08 2,48 6,62 0,50

12 Proportion of businesses placing orders over Internet   43,00 100,00 39,00 16,77 7,80 3,35

Total 100,00 35,50 20,00 7,10

TOTAL IGI 72,38
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ICT GRIFFITH INDEX: MEXICO 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country

value: MEXICO
Ideal value

Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 25,95 100,00 27,47 7,13 16,48 4,28

2 Number of hours spent online (home & work) p. person per month 26,10 38,10 6,31 4,32 3,79 2,59

3 Consumer download speed  (Mbps) 3,37 22,12 18,51 2,82 11,11 1,69

4 Number of Internet domains (ccTLD) per 100 inhabitants 0,42 7,94 12,77 0,67 7,66 0,40

5 Mobile cellular telephone subscriptions per 100 inhabitants  76,20 170,00 7,35 3,29 4,41 1,98

6 Percentage of households with broadband access 13,70 100,00 27,59 3,78 16,55 2,27

Total 100,00 22,02 60,00 13,21

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 4,55 9,91 26,01 11,94 5,20 2,39

8 ICT goods exports as percentage of total goods exports 20,94 48,24 37,03 16,07 7,41 3,21

9 ICT goods imports as percentage of total goods imports 17,24 35,46 36,96 17,97 7,39 3,59

Total 100,00 45,99 20,00 9,20

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  52,50 100,00 27,92 14,66 5,58 2,93

11 Proportion of businesses receiving orders over Internet  2,20 100,00 33,08 0,73 6,62 0,15

12 Proportion of businesses placing orders over Internet   2,20 100,00 39,00 0,86 7,80 0,17

Total 100,00 16,24 20,00 3,25

TOTAL IGI 25,66
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ICT GRIFFITH INDEX: NEW ZEALAND 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value:

NEW ZEALAND

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 84,39 100,00 27,47 23,18 16,48 13,91

2 Number of hours spent online (home & work) p. person per month 17,70 38,10 6,31 2,93 3,79 1,76

3 Consumer download speed  (Mbps) 7,28 22,12 18,51 6,09 11,11 3,66

4 Number of Internet domains (ccTLD) per 100 inhabitants 9,93 7,94 12,77 15,98 7,66 9,59

5 Mobile cellular telephone subscriptions per 100 inhabitants  110,16 170,00 7,35 4,76 4,41 2,86

6 Percentage of households with broadband access 63,00 100,00 27,59 17,38 16,55 10,43

Total 100,00 70,33 60,00 42,20

CONSTRUCT 3: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 5,47 9,91 26,01 14,36 5,20 2,87

8 ICT goods exports as percentage of total goods exports 1,75 48,24 37,03 1,34 7,41 0,27

9 ICT goods imports as percentage of total goods imports 8,37 35,46 36,96 8,72 7,39 1,74

Total 100,00 24,42 20,00 4,88

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  64,00 100,00 27,92 17,87 5,58 3,57

11 Proportion of businesses receiving orders over Internet  44,80 100,00 33,08 14,82 6,62 2,96

12 Proportion of businesses placing orders over Internet   67,70 100,00 39,00 26,40 7,80 5,28

Total 100,00 59,09 20,00 11,82

TOTAL IGI 58,90
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ICT GRIFFITH INDEX: PHILIPPINES 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value: 

PHILIPPINES

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 6,47 100,00 27,47 1,78 16,48 1,07

2 Number of hours spent online (home & work) p. person per month 17,80 38,10 6,31 2,95 3,79 1,77

3 Consumer download speed  (Mbps) 1,73 22,12 18,51 1,45 11,11 0,87

4 Number of Internet domains (ccTLD) per 100 inhabitants 0,03 7,94 12,77 0,05 7,66 0,03

5 Mobile cellular telephone subscriptions per 100 inhabitants  80,98 170,00 7,35 3,50 4,41 2,10

6 Percentage of households with broadband access 12,00 100,00 27,59 3,31 16,55 1,99

Total 100,00 13,04 60,00 7,82

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 6,12 9,91 26,01 16,06 5,20 3,21

8 ICT goods exports as percentage of total goods exports 54,07 48,24 37,03 41,51 7,41 8,30

9 ICT goods imports as percentage of total goods imports 34,71 35,46 36,96 36,18 7,39 7,24

Total 100,00 93,75 20,00 18,75

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  17,10 100,00 27,92 4,77 5,58 0,95

11 Proportion of businesses receiving orders over Internet  4,00 100,00 33,08 1,32 6,62 0,26

12 Proportion of businesses placing orders over Internet   10,50 100,00 39,00 4,10 7,80 0,82

Total 100,00 10,19 20,00 2,04

TOTAL IGI 28,61
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ICT GRIFFITH INDEX: RUSSIA 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value: RUSSIA
Ideal value

Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 42,38 100,00 27,47 11,64 16,48 6,99

2 Number of hours spent online (home & work) p. person per month 16,00 38,10 6,31 2,65 3,79 1,59

3 Consumer download speed  (Mbps) 8,57 22,12 18,51 7,17 11,11 4,30

4 Number of Internet domains (ccTLD) per 100 inhabitants 2,28 7,94 12,77 3,66 7,66 2,20

5 Mobile cellular telephone subscriptions per 100 inhabitants  163,62 170,00 7,35 7,07 4,41 4,24

6 Percentage of households with broadband access 23,60 100,00 27,59 6,51 16,55 3,91

Total 100,00 38,71 60,00 23,23

CONSTRUCT 2:DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 3,46 9,91 26,01 9,08 5,20 1,82

8 ICT goods exports as percentage of total goods exports 0,38 48,24 37,03 0,29 7,41 0,06

9 ICT goods imports as percentage of total goods imports 8,89 35,46 36,96 9,27 7,39 1,85

Total 100,00 18,64 20,00 3,73

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  21,00 100,00 27,92 5,86 5,58 1,17

11 Proportion of businesses receiving orders over Internet  24,00 100,00 33,08 7,94 6,62 1,59

12 Proportion of businesses placing orders over Internet   31,00 100,00 39,00 12,09 7,80 2,42

Total 100,00 25,89 20,00 5,18

TOTAL IGI 32,13
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ICT GRIFFITH INDEX: SINGAPORE 

 

 

Source: Author’s calculations 

No. of

indicator
Construct / Indicator

APEC country 

value:

SINGAPORE

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted 

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 77,22 100,00 27,47 21,21 16,48 12,73

2 Number of hours spent online (home & work) p. person per month 22,30 38,10 6,31 3,69 3,79 2,22

3 Consumer download speed  (Mbps) 15,17 22,12 18,51 12,69 11,11 7,62

4 Number of Internet domains (ccTLD) per 100 inhabitants 2,51 7,94 12,77 4,04 7,66 2,42

5 Mobile cellular telephone subscriptions per 100 inhabitants  140,43 170,00 7,35 6,07 4,41 3,64

6 Percentage of households with broadband access 100,00 100,00 27,59 27,59 16,55 16,55

Total 100,00 75,30 60,00 45,18

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 7,08 9,91 26,01 18,58 5,20 3,72

8 ICT goods exports as percentage of total goods exports 35,92 48,24 37,03 27,57 7,41 5,51

9 ICT goods imports as percentage of total goods imports 28,24 35,46 36,96 29,43 7,39 5,89

Total 100,00 75,59 20,00 15,12

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  63,00 100,00 27,92 17,59 5,58 3,52

11 Proportion of businesses receiving orders over Internet  15,00 100,00 33,08 4,96 6,62 0,99

12 Proportion of businesses placing orders over Internet   34,00 100,00 39,00 13,26 7,80 2,65

Total 100,00 35,81 20,00 7,16

TOTAL IGI 67,46
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ICT GRIFFITH INDEX: UNITED STATES 

 

 

Source: Author’s calculations

No. of

indicator
Indicator

APEC country

value:

UNITED STATES

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 76,24 100,00 27,47 20,94 16,48 12,57

2 Number of hours spent online (home & work) p. person per month 35,90 38,10 6,31 5,95 3,79 3,57

3 Consumer download speed  (Mbps) 10,80 22,12 18,51 9,04 11,11 5,42

4 Number of Internet domains (ccTLD) per 100 inhabitants 4,50 7,94 12,77 7,23 7,66 4,34

5 Mobile cellular telephone subscriptions per 100 inhabitants  94,83 170,00 7,35 4,10 4,41 2,46

6 Percentage of households with broadband access 63,50 100,00 27,59 17,52 16,55 10,51

Total 100,00 64,78 60,00 38,87

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 7,36 9,91 26,01 19,32 5,20 3,86

8 ICT goods exports as percentage of total goods exports 12,78 48,24 37,03 9,81 7,41 1,96

9 ICT goods imports as percentage of total goods imports 12,49 35,46 36,96 13,02 7,39 2,60

Total 100,00 42,15 20,00 8,43

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  80,00 100,00 27,92 22,34 5,58 4,47

11 Proportion of businesses receiving orders over Internet  36,00 100,00 33,08 11,91 6,62 2,38

12 Proportion of businesses placing orders over Internet   63,00 100,00 39,00 24,57 7,80 4,91

Total 100,00 58,81 20,00 11,76

TOTAL IGI 59,06
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APPENDIX K: Calculations of the IGI score for the additional 8 APEC countries which have some missing data 

 

ICT GRIFFITH INDEX: BRUNEI DARUSSALAM 

 

Source: Author’s calculations 

 

 

No. of

indicator
Indicator

APEC country 

value: BRUNEI

DARUSSALAM

Ideal value
Indicator

weights (%)

Country 

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 79,78 100,00 27,47 21,92 16,48 13,15

2 Number of hours spent online (home & work) p. person p. Month (*) 17,70 38,10 6,31 2,93 3,79 1,76

3 Consumer download speed  (Mbps) 6,63 22,12 18,51 5,55 11,11 3,33

4 Number of Internet domains (ccTLD) per 100 inhabitants 1,84 7,94 12,77 2,96 7,66 1,78

5 Mobile cellular telephone subscriptions per 100 inhabitants  0,03 170,00 7,35 0,00 4,41 0,00

6 Percentage of households with broadband access 106,60 100,00 27,59 29,41 16,55 17,65

Total 32,00 100,00 62,77 60,00 37,66

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP (*) 4,93 9,91 26,01 12,94 5,20 2,59

8 ICT goods exports as percentage of total goods exports 0,19 48,24 37,03 0,15 7,41 0,03

9 ICT goods imports as percentage of total goods imports 6,63 35,46 36,96 6,91 7,39 1,38

Total 100,00 20,00 20,00 4,00

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website (*)  45,00 100,00 27,92 12,56 5,58 2,51

11 Proportion of businesses receiving orders over Internet (*)  4,00 100,00 33,08 1,32 6,62 0,26

12 Proportion of businesses placing orders over Internet (*)  22,00 100,00 39,00 8,58 7,80 1,72

Total 100,00 22,47 20,00 4,49

TOTAL IGI 46,15

(*) =  Hot-deck imputation
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ICT GRIFFITH INDEX: CHINESE TAIPEI 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value: CHINESE 

TAIPEI

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 65,71 100,00 27,47 18,05 16,48 10,83

2 Number of hours spent online (home & work) p. person p. Month 18,10 38,10 6,31 3,00 3,79 1,80

3 Consumer download speed  (Mbps) 11,81 22,12 18,51 9,88 11,11 5,93

4 Number of Internet domains (ccTLD) per 100 inhabitants 2,16 7,94 12,77 3,48 7,66 2,09

5 Mobile cellular telephone subscriptions per 100 inhabitants  116,70 170,00 7,35 5,05 4,41 3,03

6 Percentage of households with broadband access 70,00 100,00 27,59 19,31 16,55 11,59

Total 100,00 58,77 60,00 35,26

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 7,20 9,91 26,01 18,90 5,20 3,78

8 ICT goods exports as percentage of total goods exports 33,00 48,24 37,03 25,33 7,41 5,07

9 ICT goods imports as percentage of total goods imports 20,80 35,46 36,96 21,68 7,39 4,34

Total 100,00 65,91 20,00 13,18

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website (*)  58,20 100,00 27,92 16,25 5,58 3,25

11 Proportion of businesses receiving orders over Internet (*)  7,50 100,00 33,08 2,48 6,62 0,50

12 Proportion of businesses placing orders over Internet (*)  43,00 100,00 39,00 16,77 7,80 3,35

Total 100,00 35,50 20,00 7,10

TOTAL IGI 55,54

(*) =  Hot-deck imputation
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ICT GRIFFITH INDEX: INDONESIA 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value:

INDONESIA

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 8,70 100,00 27,47 2,39 16,48 1,43

2 Number of hours spent online (home & work) p. person p. Month 15,80 38,10 6,31 2,62 3,79 1,57

3 Consumer download speed  (Mbps) 1,33 22,12 18,51 1,11 11,11 0,67

4 Number of Internet domains (ccTLD) per 100 inhabitants 0,08 7,94 12,77 0,13 7,66 0,08

5 Mobile cellular telephone subscriptions per 100 inhabitants  69,25 170,00 7,35 2,99 4,41 1,80

6 Percentage of households with broadband access 3,00 100,00 27,59 0,83 16,55 0,50

Total 100,00 10,07 60,00 6,04

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 3,29 9,91 26,01 8,64 5,20 1,73

8 ICT goods exports as percentage of total goods exports 6,43 48,24 37,03 4,94 7,41 0,99

9 ICT goods imports as percentage of total goods imports 9,79 35,46 36,96 10,20 7,39 2,04

Total 100,00 23,77 20,00 4,75

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website (*)  17,10 100,00 27,92 4,77 5,58 0,95

11 Proportion of businesses receiving orders over Internet (*)  4,00 100,00 33,08 1,32 6,62 0,26

12 Proportion of businesses placing orders over Internet (*)  10,50 100,00 39,00 4,10 7,80 0,82

Total 100,00 10,19 20,00 2,04

TOTAL IGI 12,83

(*) =  Hot-deck imputation
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ICT GRIFFITH INDEX: MALAYSIA 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value: MALAYSIA
Ideal value

Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 57,61 100,00 27,47 15,83 16,48 9,50

2 Number of hours spent online (home & work) p. person p. Month 15,20 38,10 6,31 2,52 3,79 1,51

3 Consumer download speed  (Mbps) 2,62 22,12 18,51 2,19 11,11 1,32

4 Number of Internet domains (ccTLD) per 100 inhabitants 0,43 7,94 12,77 0,68 7,66 0,41

5 Mobile cellular telephone subscriptions per 100 inhabitants  110,60 170,00 7,35 4,78 4,41 2,87

6 Percentage of households with broadband access 35,00 100,00 27,59 9,66 16,55 5,79

Total 100,00 35,66 60,00 21,39

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 9,70 9,91 26,01 25,46 5,20 5,09

8 ICT goods exports as percentage of total goods exports 26,18 48,24 37,03 20,10 7,41 4,02

9 ICT goods imports as percentage of total goods imports 25,27 35,46 36,96 26,34 7,39 5,27

Total 100,00 71,89 20,00 14,38

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website (*)  35,00 100,00 27,92 9,77 5,58 1,95

11 Proportion of businesses receiving orders over Internet (*)  11,00 100,00 33,08 3,64 6,62 0,73

12 Proportion of businesses placing orders over Internet (*)  14,00 100,00 39,00 5,46 7,80 1,09

Total 100,00 18,87 20,00 3,77

TOTAL IGI 39,55

(*) =  Hot-deck imputation
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ICT GRIFFITH INDEX: PAPUA NEW GUINEA 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value: PAPUA 

NEW GUINEA

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 1,86 100,00 27,47 0,51 16,48 0,31

2 Number of hours spent online (home & work) p. person p. Month (*) 15,80 38,10 6,31 2,62 3,79 1,57

3 Consumer download speed  (Mbps) 4,07 22,12 18,51 3,41 11,11 2,04

4 Number of Internet domains (ccTLD) per 100 inhabitants 0,001 7,94 12,77 0,00 7,66 0,00

5 Mobile cellular telephone subscriptions per 100 inhabitants  13,37 170,00 7,35 0,58 4,41 0,35

6 Percentage of households with broadband access 0,40 100,00 27,59 0,11 16,55 0,07

Total 100,00 7,22 60,00 4,33

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP (*) 3,29 9,91 26,01 8,64 5,20 1,73

8 ICT goods exports as percentage of total goods exports 0,07 48,24 37,03 0,05 7,41 0,01

9 ICT goods imports as percentage of total goods imports 4,12 35,46 36,96 4,29 7,39 0,86

Total 100,00 12,98 20,00 2,60

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website (*)  17,10 100,00 27,92 4,77 5,58 0,95

11 Proportion of businesses receiving orders over Internet (*)  4,00 100,00 33,08 1,32 6,62 0,26

12 Proportion of businesses placing orders over Internet (*)  10,00 100,00 39,00 3,90 7,80 0,78

Total 100,00 10,00 20,00 2,00

TOTAL IGI 8,93

(*) =  Hot-deck imputation
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ICT GRIFFITH INDEX: PERU 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value: PERU
Ideal value

Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 27,72 100,00 27,47 7,61 16,48 4,57

2 Number of hours spent online (home & work) p. person p. Month 24,70 38,10 6,31 4,09 3,79 2,45

3 Consumer download speed  (Mbps) 1,51 22,12 18,51 1,26 11,11 0,76

4 Number of Internet domains (ccTLD) per 100 inhabitants 0,17 7,94 12,77 0,28 7,66 0,17

5 Mobile cellular telephone subscriptions per 100 inhabitants  84,69 170,00 7,35 3,66 4,41 2,20

6 Percentage of households with broadband access 6,40 100,00 27,59 1,77 16,55 1,06

Total 100,00 18,67 60,00 11,20

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 3,43 9,91 26,01 9,00 5,20 1,80

8 ICT goods exports as percentage of total goods exports 0,08 48,24 37,03 0,06 7,41 0,01

9 ICT goods imports as percentage of total goods imports 5,30 35,46 36,96 5,52 7,39 1,10

Total 100,00 14,59 20,00 2,92

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website (*)  42,60 100,00 27,92 11,89 5,58 2,38

11 Proportion of businesses receiving orders over Internet (*)  6,00 100,00 33,08 1,98 6,62 0,40

12 Proportion of businesses placing orders over Internet (*)  8,50 100,00 39,00 3,32 7,80 0,66

Total 100,00 17,19 20,00 3,44

TOTAL IGI 17,56

(*) =  Hot-deck imputation
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ICT GRIFFITH INDEX: THAILAND 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value:

THAILAND

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 25,80 100,00 27,47 7,09 16,48 4,25

2 Number of hours spent online (home & work) p. person p. Month (*) 19,90 38,10 6,31 3,30 3,79 1,98

3 Consumer download speed  (Mbps) 4,56 22,12 18,51 3,82 11,11 2,29

4 Number of Internet domains (ccTLD) per 100 inhabitants 0,25 7,94 12,77 0,40 7,66 0,24

5 Mobile cellular telephone subscriptions per 100 inhabitants  122,57 170,00 7,35 5,30 4,41 3,18

6 Percentage of households with broadband access 13,00 100,00 27,59 3,59 16,55 2,15

Total 100,00 23,49 60,00 14,09

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 6,20 9,91 26,01 16,27 5,20 3,25

8 ICT goods exports as percentage of total goods exports 19,41 48,24 37,03 14,90 7,41 2,98

9 ICT goods imports as percentage of total goods imports 15,37 35,46 36,96 16,02 7,39 3,20

Total 100,00 47,19 20,00 9,44

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  35,00 100,00 27,92 9,77 5,58 1,95

11 Proportion of businesses receiving orders over Internet  11,00 100,00 33,08 3,64 6,62 0,73

12 Proportion of businesses placing orders over Internet   14,00 100,00 39,00 5,46 7,80 1,09

Total 100,00 18,87 20,00 3,77

TOTAL IGI 27,30

(*) =  Hot deck imputation
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ICT GRIFFITH INDEX: VIETNAM 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value:

VIETNAM

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 27,25 100,00 27,47 7,49 16,48 4,49

2 Number of hours spent online (home & work) p. person p. Month 19,90 38,10 6,31 3,30 3,79 1,98

3 Consumer download speed  (Mbps) 6,63 22,12 18,51 5,55 11,11 3,33

4 Number of Internet domains (ccTLD) per 100 inhabitants 0,21 7,94 12,77 0,34 7,66 0,21

5 Mobile cellular telephone subscriptions per 100 inhabitants  80,40 170,00 7,35 3,48 4,41 2,09

6 Percentage of households with broadband access 20,00 100,00 27,59 5,52 16,55 3,31

Total 100,00 25,67 60,00 15,40

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 4,85 9,91 26,01 12,73 5,20 2,55

8 ICT goods exports as percentage of total goods exports 5,63 48,24 37,03 4,32 7,41 0,86

9 ICT goods imports as percentage of total goods imports 8,22 35,46 36,96 8,57 7,39 1,71

Total 100,00 25,62 20,00 5,12

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website (*)  17,10 100,00 27,92 4,77 5,58 0,95

11 Proportion of businesses receiving orders over Internet (*)  4,00 100,00 33,08 1,32 6,62 0,26

12 Proportion of businesses placing orders over Internet (*)  10,00 100,00 39,00 3,90 7,80 0,78

Total 100,00 10,00 20,00 2,00

TOTAL IGI 22,52

(*) =  Hot-deck imputation
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APPENDIX L:  

Selected 10 European and Latin American countries data  

 

Construct 1: Internet Activity Data of the selected 10 European and Latin American selected countries 

 

No. APEC COUNTRY

Internet users as 

percentage of 

population

(Indicator 1) (a)

Number of hours spend 

online (h & w) p. person 

p. month

(Indicator 2) (b)

Consumer 

download speed 

(Mpps)

(Indicator 3) (c)

No. Internet  

domains (ccTLD) 

per 100 inh.

(Indicator 4) (d)

Mobile cellular 

telephone subsc. 

per 100 inhabitants

(Indicator 5) (e)

Percentage of 

households with 

broadband access

(Indicator 6) (f)

1 France 71,58 28,00                                      14,99 3,15                           95,50 67,00

2 Italy 48,83 21,00                                      4,67 3,55                           151,35 49,00

3 United Kingdom 83,56 30,60                                      10,88 7,24                           130,55 69,00

4 Sweden 90,80 25,00                                      27,17 11,62                        123,53 83,00

5 Spain 62,62 24,00                                      10,44 2,83                           113,56 57,00

6 Romania 36,60 6,50                                        24,00 2,35                           119,28 23,00

7 Belgium 76,20 19,00                                      18,17 10,51                        116,65 70,00

8 Brazil 39,20 26,00                                      4,71 0,93                           89,79 21,00

9 Argentina 30,40 24,50                                      3,19 4,59                           128,84 31,00

10 Colombia 52,27                          20,60                                      2,41 0,13                           92,33 20,00

(a) = ITU World Telecommunication /ICT Indicators 2010 database; ITU Yearbook of Statistics, Telecommunication/ICT Indicators 2010.

(b) = Nielsen 2010 - 2011; comScore 2010 - 2011.

(c) = Internet Speed Test 2011: Internet Consumer Download speedNet Index 2011.

(d) = IP & Domain Name Deployment Website 2011; Europe Registry 2011.

(e) = ITU World Telecommunication / ICT Indicators 2010 database; ITU Yearbook of Statistics, Telecommunication/ICT Indicators 2010.

(f) = OECD Information Technology Outlook 2010; OECD broadband Portal 2010; European Commission, Eurostat 2010. 
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Construct 2: Digital Economy Data of the selected 10 European 

and Latin American countries  

 

 

 

 

 

  

No. APEC COUNTRY

ICT expenditure

as % of GDP

(Indicator 7) (a)

ICT goods exports

as % of total g. exports

(Indicator 8) (a)

ICT goods imports

% of total g. imports

(Indicator 9) (a)

1 France 5,20                      5,40                              7,20                               

2 Italy 5,00                      2,80                              5,70                               

3 United Kingdom 6,30                      7,70                              10,10                             

4 Sweden 5,80                      9,50                              10,10                             

5 Spain 4,80                      3,20                              7,90                               

6 Romania 4,90                      5,30                              7,50                               

7 Belgium 5,20                      2,90                              4,00                               

8 Brazil 5,30                      1,80                              10,90                             

9 Argentina 4,80                      0,50                              9,40                               

10 Colombia 4,80                      0,30                              9,90                               

(a) =  The World Bank Data 2010
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Construct 3: E-Commerce data of the selected 10 European and 

Latin American countries 

 

 

 

 

 

 

 

No. APEC COUNTRY

Proportion of 

businesses with own 

website

(Indicator 10) (a)

Proportion of businesses 

receiv. Orders over Internet

(Indicator 11) (a)

Proportion of businesses 

plac. Orders over Internet

(Indicator 12) (a)

1 France 54,00 13,00 18,00

2 Italy 58,00 3,00 12,00

3 United Kingdom 76,00 32,00 47,00

4 Sweden 86,00 19,00 50,00                                      

5 Spain 55,00 10,00 9,00                                       

6 Romania 27,00 4,00 4,00                                       

7 Belgium 76,00 16,00 7,00                                       

8 Brazil 56,00 41,00 52,00                                      

9 Argentina 72,00 43,00 46,00                                      

10 Colombia 44,00 39,00 37,00                                      

(a) =  OECD Information Technology Outlook 2010; UNCTAD Information Economy Report 2010; 

The Information Technology & Innovation Fundation 2010. 
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APPENDIX M:  

Calculations of the IGI Modified score for 13 APEC Countries which have no missing data 

 

IGI MODIFIED: AUSTRALIA 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value:

AUSTRALIA

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 74,00 100,00 26,45 19,57 15,87 11,74

2 Number of hours spent online (home & work) p. person per month 23,54 37,05 3,20 2,03 1,92 1,22

3 Consumer download speed  (Mbps) 7,93 24,84 17,28 5,52 10,37 3,31

4 Number of Internet domains (ccTLD) per 100 inhabitants 9,39 11,13 16,82 14,19 10,09 8,51

5 Mobile cellular telephone subscriptions per 100 inhabitants  113,75 170,00 9,46 6,33 5,68 3,80

6 Percentage of households with broadband access 62,00 100,00 26,79 16,61 16,07 9,97

Total 100,00 64,25 60,00 38,55

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 4,93 9,02 27,06 14,79 5,41 2,96

8 ICT goods exports as percentage of total goods exports 1,45 40,96 36,62 1,30 7,32 0,26

9 ICT goods imports as percentage of total goods imports 10,05 30,94 36,32 11,80 7,26 2,36

Total 100,00 27,88 20,00 5,58

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  60,00 100,00 25,92 15,55 5,18 3,11

11 Proportion of businesses receiving orders over Internet  31,11 100,00 34,38 10,70 6,88 2,14

12 Proportion of businesses placing orders over Internet   53,80 100,00 39,70 21,36 7,94 4,27

Total 100,00 47,61 20,00 9,52

TOTAL IGI 53,65
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IGI MODIFIED: CANADA 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value:

CANADA

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 78,11 100,00 26,45 20,66 15,87 12,40

2 Number of hours spent online (home & work) p. person per month 44,90 37,05 3,20 3,88 1,92 2,33

3 Consumer download speed  (Mbps) 9,34 24,84 17,28 6,50 10,37 3,90

4 Number of Internet domains (ccTLD) per 100 inhabitants 4,85 11,13 16,82 7,32 10,09 4,39

5 Mobile cellular telephone subscriptions per 100 inhabitants  68,75 170,00 9,46 3,83 5,68 2,30

6 Percentage of households with broadband access 66,90 100,00 26,79 17,92 16,07 10,75

Total 100,00 60,11 60,00 36,06

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 6,60 9,02 27,06 19,80 5,41 3,96

8 ICT goods exports as percentage of total goods exports 3,79 40,96 36,62 3,39 7,32 0,68

9 ICT goods imports as percentage of total goods imports 8,82 30,94 36,32 10,35 7,26 2,07

Total 100,00 33,54 20,00 6,71

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  69,70 100,00 25,92 18,07 5,18 3,61

11 Proportion of businesses receiving orders over Internet  13,10 100,00 34,38 4,50 6,88 0,90

12 Proportion of businesses placing orders over Internet   65,40 100,00 39,70 25,96 7,94 5,19

Total 100,00 48,53 20,00 9,71

TOTAL IGI 52,48
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IGI MODIFIED: CHILE 

 

 

Source: Author’s calculations 

No. of

indicator
Construct / Indicator

APEC country

value: CHILE
Ideal value

Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 33,98 100,00 26,45 8,99 15,87 5,39

2 Number of hours spent online (home & work) p. person per month 22,40 37,05 3,20 1,93 1,92 1,16

3 Consumer download speed  (Mbps) 6,29 24,84 17,28 4,38 10,37 2,63

4 Number of Internet domains (ccTLD) per 100 inhabitants 1,85 11,13 16,82 2,79 10,09 1,67

5 Mobile cellular telephone subscriptions per 100 inhabitants  96,94 170,00 9,46 5,39 5,68 3,24

6 Percentage of household with broadband access 14,80 100,00 26,79 3,96 16,07 2,38

Total 100,00 27,45 60,00 16,47

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 5,11 9,02 27,06 15,33 5,41 3,07

8 ICT goods exports as percentage of total goods exports 0,15 40,96 36,62 0,13 7,32 0,03

9 ICT goods imports as percentage of total goods imports 6,35 30,94 36,32 7,45 7,26 1,49

Total 100,00 22,92 20,00 4,58

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  42,60 100,00 25,92 11,04 5,18 2,21

11 Proportion of businesses receiving orders over Internet  6,00 100,00 34,38 2,06 6,88 0,41

12 Proportion of businesses placing orders over Internet   8,50 100,00 39,70 3,37 7,94 0,67

Total 100,00 16,48 20,00 3,30

TOTAL IGI 24,35
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IGI MODIFIED: CHINA 

 

 

Source: Author’s calculations 

No. of

indicator
Construct / Indicator

APEC country 

value: CHINA
Ideal value

Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 28,53 100,00 26,45 7,55 15,87 4,53

2 Number of hours spent online (home & work) p. person per month 18,60 37,05 3,20 1,61 1,92 0,96

3 Consumer download speed  (Mbps) 4,42 24,84 17,28 3,07 10,37 1,84

4 Number of Internet domains (ccTLD) per 100 inhabitants 0,32 11,13 16,82 0,49 10,09 0,29

5 Mobile cellular telephone subscriptions per 100 inhabitants  55,51 170,00 9,46 3,09 5,68 1,85

6 Percentage of households with broadband access 30,00 100,00 26,79 8,04 16,07 4,82

Total 100,00 23,84 60,00 14,30

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 5,97 9,02 27,06 17,91 5,41 3,58

8 ICT goods exports as percentage of total goods exports 27,46 40,96 36,62 24,55 7,32 4,91

9 ICT goods imports as percentage of total goods imports 23,19 30,94 36,32 27,22 7,26 5,44

Total 100,00 69,68 20,00 13,94

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  39,00 100,00 25,92 10,11 5,18 2,02

11 Proportion of businesses receiving orders over Internet  12,00 100,00 34,38 4,13 6,88 0,83

12 Proportion of businesses placing orders over Internet   10,00 100,00 39,70 3,97 7,94 0,79

Total 100,00 18,20 20,00 3,64

TOTAL IGI 31,88
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IGI MODIFIED: HONG KONG 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value:

HONG KONG

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 61,24 100,00 26,45 16,20 15,87 9,72

2 Number of hours spent online (home & work) p. person per month 26,50 37,05 3,20 2,29 1,92 1,37

3 Consumer download speed  (Mbps) 11,75 24,84 17,28 8,17 10,37 4,90

4 Number of Internet domains (ccTLD) per 100 inhabitants 2,88 11,13 16,82 4,34 10,09 2,61

5 Mobile cellular telephone subscriptions per 100 inhabitants  173,84 170,00 9,46 9,46 5,68 5,68

6 Percentages of household with broadband access 81,00 100,00 26,79 21,70 16,07 13,02

Total 100,00 62,17 60,00 37,30

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 9,20 9,02 27,06 27,60 5,41 5,52

8 ICT goods exports as percentage of total goods exports 42,59 40,96 36,62 38,08 7,32 7,62

9 ICT goods imports as percentage of total goods imports 40,81 30,94 36,32 47,91 7,26 9,58

Total 100,00 113,58 20,00 22,72

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  45,00 100,00 25,92 11,66 5,18 2,33

11 Proportion of businesses receiving orders over Internet  4,00 100,00 34,38 1,38 6,88 0,28

12 Proportion of businesses placing orders over Internet   22,00 100,00 39,70 8,73 7,94 1,75

Total 100,00 21,77 20,00 4,35

TOTAL IGI 64,37
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IGI MODIFIED: JAPAN 

 

 

Source: Author’s calculations 

No. of

indicator
Construct / Indicator

APEC country 

value: JAPAN
Ideal value

Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 77,97 100,00 26,45 20,62 15,87 12,37

2 Number of hours spent online (home & work) p. person per month 19,20 37,05 3,20 1,66 1,92 0,99

3 Consumer download speed  (Mbps) 16,21 24,84 17,28 11,28 10,37 6,77

4 Number of Internet domains (ccTLD) per 100 inhabitants 0,95 11,13 16,82 1,43 10,09 0,86

5 Mobile cellular telephone subscriptions per 100 inhabitants  90,37 170,00 9,46 5,03 5,68 3,02

6 Percentage of households with broadband access 60,00 100,00 26,79 16,07 16,07 9,64

Total 100,00 56,09 60,00 33,66

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 6,69 9,02 27,06 20,07 5,41 4,01

8 ICT goods exports as percentage of total goods exports 14,31 40,96 36,62 12,79 7,32 2,56

9 ICT goods imports as percentage of total goods imports 10,31 30,94 36,32 12,10 7,26 2,42

Total 100,00 44,97 20,00 8,99

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  88,90 100,00 25,92 23,04 5,18 4,61

11 Proportion of businesses receiving orders over Internet  21,80 100,00 34,38 7,49 6,88 1,50

12 Proportion of businesses placing orders over Internet   35,80 100,00 39,70 14,21 7,94 2,84

Total 100,00 44,75 20,00 8,95

TOTAL IGI 51,60



449 

 

IGI MODIFIED: KOREA REP. 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value: KOREA
Ideal value

Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 81,60 100,00 26,45 21,58 15,87 12,95

2 Number of hours spent online (home & work) p. person per month 27,90 37,05 3,20 2,41 1,92 1,45

3 Consumer download speed  (Mbps) 31,92 24,84 17,28 22,21 10,37 13,32

4 Number of Internet domains (ccTLD) per 100 inhabitants 2,24 11,13 16,82 3,39 10,09 2,03

5 Mobile cellular telephone subscriptions per 100 inhabitants  99,20 170,00 9,46 5,52 5,68 3,31

6 Percentage of households with broadband access 98,80 100,00 26,79 26,47 16,07 15,88

Total 100,00 81,57 60,00 48,94

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 9,07 9,02 27,06 27,21 5,41 5,44

8 ICT goods exports as percentage of total goods exports 26,21 40,96 36,62 23,43 7,32 4,69

9 ICT goods imports as percentage of total goods imports 15,16 30,94 36,32 17,80 7,26 3,56

Total 100,00 68,44 20,00 13,69

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  58,20 100,00 25,92 15,09 5,18 3,02

11 Proportion of businesses receiving orders over Internet  7,50 100,00 34,38 2,58 6,88 0,52

12 Proportion of businesses placing orders over Internet   43,00 100,00 39,70 17,07 7,94 3,41

Total 100,00 34,73 20,00 6,95

TOTAL IGI 69,58
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IGI MODIFIED: MEXICO 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country

value: MEXICO
Ideal value

Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 25,95 100,00 26,45 6,86 15,87 4,12

2 Number of hours spent online (home & work) p. person per month 26,10 37,05 3,20 2,25 1,92 1,35

3 Consumer download speed  (Mbps) 3,37 24,84 17,28 2,34 10,37 1,41

4 Number of Internet domains (ccTLD) per 100 inhabitants 0,42 11,13 16,82 0,63 10,09 0,38

5 Mobile cellular telephone subscriptions per 100 inhabitants  76,20 170,00 9,46 4,24 5,68 2,54

6 Percentage of households with broadband access 13,70 100,00 26,79 3,67 16,07 2,20

Total 100,00 20,00 60,00 12,00

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 4,55 9,02 27,06 13,65 5,41 2,73

8 ICT goods exports as percentage of total goods exports 20,94 40,96 36,62 18,72 7,32 3,74

9 ICT goods imports as percentage of total goods imports 17,24 30,94 36,32 20,24 7,26 4,05

Total 100,00 52,61 20,00 10,52

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  52,50 100,00 25,92 13,61 5,18 2,72

11 Proportion of businesses receiving orders over Internet  2,20 100,00 34,38 0,76 6,88 0,15

12 Proportion of businesses placing orders over Internet   2,20 100,00 39,70 0,87 7,94 0,17

Total 100,00 15,24 20,00 3,05

TOTAL IGI 25,57
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IGI MODIFIED: NEW ZEALAND 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value:

NEW ZEALAND

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 84,39 100,00 26,45 22,32 15,87 13,39

2 Number of hours spent online (home & work) p. person per month 17,70 37,05 3,20 1,53 1,92 0,92

3 Consumer download speed  (Mbps) 7,28 24,84 17,28 5,06 10,37 3,04

4 Number of Internet domains (ccTLD) per 100 inhabitants 9,93 11,13 16,82 15,01 10,09 9,01

5 Mobile cellular telephone subscriptions per 100 inhabitants  110,16 170,00 9,46 6,13 5,68 3,68

6 Percentage of households with broadband access 63,00 100,00 26,79 16,88 16,07 10,13

Total 100,00 66,93 60,00 40,16

CONSTRUCT 3: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 5,47 9,02 27,06 16,41 5,41 3,28

8 ICT goods exports as percentage of total goods exports 1,75 40,96 36,62 1,56 7,32 0,31

9 ICT goods imports as percentage of total goods imports 8,37 30,94 36,32 9,83 7,26 1,97

Total 100,00 27,80 20,00 5,56

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  64,00 100,00 25,92 16,59 5,18 3,32

11 Proportion of businesses receiving orders over Internet  44,80 100,00 34,38 15,40 6,88 3,08

12 Proportion of businesses placing orders over Internet   67,70 100,00 39,70 26,88 7,94 5,38

Total 100,00 58,87 20,00 11,77

TOTAL IGI 57,49
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IGI MODIFIED: PHILIPPINES 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value:

PHILIPPINES

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 6,47 100,00 26,45 1,71 15,87 1,03

2 Number of hours spent online (home & work) p. person per month 17,80 37,05 3,20 1,54 1,92 0,92

3 Consumer download speed  (Mbps) 1,73 24,84 17,28 1,20 10,37 0,72

4 Number of Internet domains (ccTLD) per 100 inhabitants 0,03 11,13 16,82 0,05 10,09 0,03

5 Mobile cellular telephone subscriptions per 100 inhabitants  80,98 170,00 9,46 4,51 5,68 2,70

6 Percentage of households with broadband access 12,00 100,00 26,79 3,21 16,07 1,93

Total 100,00 12,22 60,00 7,33

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 6,12 9,02 27,06 18,36 5,41 3,67

8 ICT goods exports as percentage of total goods exports 54,07 40,96 36,62 48,34 7,32 9,67

9 ICT goods imports as percentage of total goods imports 34,71 30,94 36,32 40,75 7,26 8,15

Total 100,00 107,45 20,00 21,49

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  17,10 100,00 25,92 4,43 5,18 0,89

11 Proportion of businesses receiving orders over Internet  4,00 100,00 34,38 1,38 6,88 0,28

12 Proportion of businesses placing orders over Internet   10,50 100,00 39,70 4,17 7,94 0,83

Total 100,00 9,98 20,00 2,00

TOTAL IGI 30,82
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IGI MODIFIED: RUSSIA 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value: RUSSIA
Ideal value

Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 42,38 100,00 26,45 11,21 15,87 6,73

2 Number of hours spent online (home & work) p. person per month 16,00 37,05 3,20 1,38 1,92 0,83

3 Consumer download speed  (Mbps) 8,57 24,84 17,28 5,96 10,37 3,58

4 Number of Internet domains (ccTLD) per 100 inhabitants 2,28 11,13 16,82 3,44 10,09 2,07

5 Mobile cellular telephone subscriptions per 100 inhabitants  163,62 170,00 9,46 9,10 5,68 5,46

6 Percentage of households with broadband access 23,60 100,00 26,79 6,32 16,07 3,79

Total 100,00 37,42 60,00 22,45

CONSTRUCT 2:DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 3,46 9,02 27,06 10,38 5,41 2,08

8 ICT goods exports as percentage of total goods exports 0,38 40,96 36,62 0,34 7,32 0,07

9 ICT goods imports as percentage of total goods imports 8,89 30,94 36,32 10,44 7,26 2,09

Total 100,00 21,16 20,00 4,23

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  21,00 100,00 25,92 5,44 5,18 1,09

11 Proportion of businesses receiving orders over Internet  24,00 100,00 34,38 8,25 6,88 1,65

12 Proportion of businesses placing orders over Internet   31,00 100,00 39,70 12,31 7,94 2,46

Total 100,00 26,00 20,00 5,20

TOTAL IGI 31,89
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IGI MODIFIED: SINGAPORE 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

Country 

value:

SINGAPORE

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 77,22 100,00 26,45 20,42 15,87 12,25

2 Number of hours spent online (home & work) p. person per month 22,30 37,05 3,20 1,93 1,92 1,16

3 Consumer download speed  (Mbps) 15,17 24,84 17,28 10,55 10,37 6,33

4 Number of Internet domains (ccTLD) per 100 inhabitants 2,52 11,13 16,82 3,80 10,09 2,28

5 Mobile cellular telephone subscriptions per 100 inhabitants  140,43 170,00 9,46 7,81 5,68 4,69

6 Percentage of households with broadband access 100,00 100,00 26,79 26,79 16,07 16,07

Total 100,00 71,31 60,00 42,79

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 7,08 9,02 27,06 21,24 5,41 4,25

8 ICT goods exports as percentage of total goods exports 35,92 40,96 36,62 32,11 7,32 6,42

9 ICT goods imports as percentage of total goods imports 28,24 30,94 36,32 33,15 7,26 6,63

Total 100,00 86,50 20,00 17,30

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  63,00 100,00 25,92 16,33 5,18 3,27

11 Proportion of businesses receiving orders over Internet  15,00 100,00 34,38 5,16 6,88 1,03

12 Proportion of businesses placing orders over Internet   34,00 100,00 39,70 13,50 7,94 2,70

Total 100,00 34,98 20,00 7,00

TOTAL IGI 67,09
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IGI MODIFIED: UNITED STATES 

 

 

Source: Author’s calculations 

 

No. of

indicator
Indicator

APEC country

value:

UNITED STATES

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 76,24 100,00 26,45 20,17 15,87 12,10

2 Number of hours spent online (home & work) p. person per month 35,90 37,05 3,20 3,10 1,92 1,86

3 Consumer download speed  (Mbps) 10,80 24,84 17,28 7,51 10,37 4,51

4 Number of Internet domains (ccTLD) per 100 inhabitants 4,50 11,13 16,82 6,79 10,09 4,08

5 Mobile cellular telephone subscriptions per 100 inhabitants  94,83 170,00 9,46 5,28 5,68 3,17

6 Percentage of households with broadband access 63,50 100,00 26,79 17,01 16,07 10,21

Total 100,00 59,86 60,00 35,92

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 7,36 9,02 27,06 22,08 5,41 4,42

8 ICT goods exports as percentage of total goods exports 12,78 40,96 36,62 11,43 7,32 2,29

9 ICT goods imports as percentage of total goods imports 12,49 30,94 36,32 14,66 7,26 2,93

Total 100,00 48,17 20,00 9,63

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  80,00 100,00 25,92 20,74 5,18 4,15

11 Proportion of businesses receiving orders over Internet  36,00 100,00 34,38 12,38 6,88 2,48

12 Proportion of businesses placing orders over Internet   63,00 100,00 39,70 25,01 7,94 5,00

Total 100,00 58,12 20,00 11,62

TOTAL IGI 57,17
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APPENDIX N:  

Calculations of the IGI Modified score for the additional 8 APEC countries which have some missing data 

 

IGI MODIFIED: BRUNEI DARUSSALAM 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value: BRUNEI

DARUSSALAM

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 79,78 100,00 26,45 21,10 15,87 12,66

2 Number of hours spent online (home & work) p. person p. Month (*) 17,70 37,05 3,20 1,53 1,92 0,92

3 Consumer download speed  (Mbps) 6,63 24,84 17,28 4,61 10,37 2,77

4 Number of Internet domains (ccTLD) per 100 inhabitants 1,84 11,13 16,82 2,78 10,09 1,67

5 Mobile cellular telephone subscriptions per 100 inhabitants  0,03 170,00 9,46 0,00 5,68 0,00

6 Percentage of households with broadband access 106,60 100,00 26,79 28,56 16,07 17,13

Total 32,00 100,00 58,58 60,00 35,15

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP (*) 4,93 9,02 27,06 14,79 5,41 2,96

8 ICT goods exports as percentage of total goods exports 0,19 40,96 36,62 0,17 7,32 0,03

9 ICT goods imports as percentage of total goods imports 6,63 30,94 36,32 7,78 7,26 1,56

Total 100,00 22,74 20,00 4,55

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website (*)  45,00 100,00 25,92 11,66 5,18 2,33

11 Proportion of businesses receiving orders over Internet (*)  4,00 100,00 34,38 1,38 6,88 0,28

12 Proportion of businesses placing orders over Internet (*)  22,00 100,00 39,70 8,73 7,94 1,75

Total 100,00 21,77 20,00 4,35

TOTAL IGI 44,05

(*) =  Hot-deck imputation
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IGI MODIFIED: CHINESE TAIPEI 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value:

CHINESE TAIPEI

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 65,71 100,00 26,45 17,38 15,87 10,43

2 Number of hours spent online (home & work) p. person p. Month 18,10 37,05 3,20 1,56 1,92 0,94

3 Consumer download speed  (Mbps) 11,81 24,84 17,28 8,22 10,37 4,93

4 Number of Internet domains (ccTLD) per 100 inhabitants 2,16 11,13 16,82 3,27 10,09 1,96

5 Mobile cellular telephone subscriptions per 100 inhabitants  116,70 170,00 9,46 6,49 5,68 3,90

6 Percentage of households with broadband access 70,00 100,00 26,79 18,75 16,07 11,25

Total 100,00 55,67 60,00 33,40

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 7,20 9,02 27,06 21,60 5,41 4,32

8 ICT goods exports as percentage of total goods exports 33,00 40,96 36,62 29,50 7,32 5,90

9 ICT goods imports as percentage of total goods imports 20,80 30,94 36,32 24,42 7,26 4,88

Total 100,00 75,52 20,00 15,10

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website (*)  58,20 100,00 25,92 15,09 5,18 3,02

11 Proportion of businesses receiving orders over Internet (*)  7,50 100,00 34,38 2,58 6,88 0,52

12 Proportion of businesses placing orders over Internet (*)  43,00 100,00 39,70 17,07 7,94 3,41

Total 100,00 34,73 20,00 6,95

TOTAL IGI 55,46

(*) =  Hot-deck imputation
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IGI MODIFIED: INDONESIA 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value:

INDONESIA

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 8,70 100,00 26,45 2,30 15,87 1,38

2 Number of hours spent online (home & work) p. person p. Month 15,80 37,05 3,20 1,36 1,92 0,82

3 Consumer download speed  (Mbps) 1,33 24,84 17,28 0,93 10,37 0,56

4 Number of Internet domains (ccTLD) per 100 inhabitants 0,08 11,13 16,82 0,12 10,09 0,07

5 Mobile cellular telephone subscriptions per 100 inhabitants  69,25 170,00 9,46 3,85 5,68 2,31

6 Percentage of households with broadband access 3,00 100,00 26,79 0,80 16,07 0,48

Total 100,00 9,37 60,00 5,62

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 3,29 9,02 27,06 9,87 5,41 1,97

8 ICT goods exports as percentage of total goods exports 6,43 40,96 36,62 5,75 7,32 1,15

9 ICT goods imports as percentage of total goods imports 9,79 30,94 36,32 11,49 7,26 2,30

Total 100,00 27,11 20,00 5,42

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website (*)  17,10 100,00 25,92 4,43 5,18 0,89

11 Proportion of businesses receiving orders over Internet (*)  4,00 100,00 34,38 1,38 6,88 0,28

12 Proportion of businesses placing orders over Internet (*)  10,50 100,00 39,70 4,17 7,94 0,83

Total 100,00 9,98 20,00 2,00

TOTAL IGI 13,04

(*) =  Hot-deck imputation
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IGI MODIFIED: MALAYSIA 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value:

MALAYSIA

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 57,61 100,00 26,45 15,24 15,87 9,14

2 Number of hours spent online (home & work) p. person p. Month 15,20 37,05 3,20 1,31 1,92 0,79

3 Consumer download speed  (Mbps) 2,62 24,84 17,28 1,82 10,37 1,09

4 Number of Internet domains (ccTLD) per 100 inhabitants 0,43 11,13 16,82 0,64 10,09 0,39

5 Mobile cellular telephone subscriptions per 100 inhabitants  110,60 170,00 9,46 6,15 5,68 3,69

6 Percentage of households with broadband access 35,00 100,00 26,79 9,38 16,07 5,63

Total 100,00 34,55 60,00 20,73

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 9,70 9,02 27,06 29,10 5,41 5,82

8 ICT goods exports as percentage of total goods exports 26,18 40,96 36,62 23,41 7,32 4,68

9 ICT goods imports as percentage of total goods imports 25,27 30,94 36,32 29,66 7,26 5,93

Total 100,00 82,17 20,00 16,43

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website (*)  35,00 100,00 25,92 9,07 5,18 1,81

11 Proportion of businesses receiving orders over Internet (*)  11,00 100,00 34,38 3,78 6,88 0,76

12 Proportion of businesses placing orders over Internet (*)  14,00 100,00 39,70 5,56 7,94 1,11

Total 100,00 18,41 20,00 3,68

TOTAL IGI 40,84

(*) =  Hot-deck imputation
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IGI MODIFIED: PAPUA NEW GUINEA 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value: PAPUA 

NEW GUINEA

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 1,86 100,00 26,45 0,49 15,87 0,30

2 Number of hours spent online (home & work) p. person p. Month (*) 15,80 37,05 3,20 1,36 1,92 0,82

3 Consumer download speed  (Mbps) 4,07 24,84 17,28 2,83 10,37 1,70

4 Number of Internet domains (ccTLD) per 100 inhabitants 0,001 11,13 16,82 0,00 10,09 0,00

5 Mobile cellular telephone subscriptions per 100 inhabitants  13,37 170,00 9,46 0,74 5,68 0,45

6 Percentage of households with broadband access 0,40 100,00 26,79 0,11 16,07 0,06

Total 100,00 5,54 60,00 3,32

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP (*) 3,29 9,02 27,06 9,87 5,41 1,97

8 ICT goods exports as percentage of total goods exports 0,07 40,96 36,62 0,06 7,32 0,01

9 ICT goods imports as percentage of total goods imports 4,12 30,94 36,32 4,84 7,26 0,97

Total 100,00 14,77 20,00 2,95

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website (*)  17,10 100,00 25,92 4,43 5,18 0,89

11 Proportion of businesses receiving orders over Internet (*)  4,00 100,00 34,38 1,38 6,88 0,28

12 Proportion of businesses placing orders over Internet (*)  10,00 100,00 39,70 3,97 7,94 0,79

Total 100,00 9,78 20,00 1,96

TOTAL IGI 8,23

(*) =  Hot-deck imputation
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IGI MODIFIED: PERU 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value: PERU
Ideal value

Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 27,72 100,00 26,45 7,33 15,87 4,40

2 Number of hours spent online (home & work) p. person p. Month 24,70 37,05 3,20 2,13 1,92 1,28

3 Consumer download speed  (Mbps) 1,51 24,84 17,28 1,05 10,37 0,63

4 Number of Internet domains (ccTLD) per 100 inhabitants 0,17 11,13 16,82 0,26 10,09 0,16

5 Mobile cellular telephone subscriptions per 100 inhabitants  84,69 170,00 9,46 4,71 5,68 2,83

6 Percentage of households with broadband access 6,40 100,00 26,79 1,71 16,07 1,03

Total 100,00 17,20 60,00 10,32

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 3,43 9,02 27,06 10,29 5,41 2,06

8 ICT goods exports as percentage of total goods exports 0,08 40,96 36,62 0,07 7,32 0,01

9 ICT goods imports as percentage of total goods imports 5,30 30,94 36,32 6,22 7,26 1,24

Total 100,00 16,58 20,00 3,32

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website (*)  42,60 100,00 25,92 11,04 5,18 2,21

11 Proportion of businesses receiving orders over Internet (*)  6,00 100,00 34,38 2,06 6,88 0,41

12 Proportion of businesses placing orders over Internet (*)  8,50 100,00 39,70 3,37 7,94 0,67

Total 100,00 16,48 20,00 3,30

TOTAL IGI 16,93

(*) =  Hot-deck imputation



462 

 

IGI MODIFIED: THAILAND 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value:

THAILAND

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 25,80 100,00 26,45 6,82 15,87 4,09

2 Number of hours spent online (home & work) p. person p. Month (*) 19,90 37,05 3,20 1,72 1,92 1,03

3 Consumer download speed  (Mbps) 4,56 24,84 17,28 3,17 10,37 1,90

4 Number of Internet domains (ccTLD) per 100 inhabitants 0,25 11,13 16,82 0,38 10,09 0,23

5 Mobile cellular telephone subscriptions per 100 inhabitants  122,57 170,00 9,46 6,82 5,68 4,09

6 Percentage of households with broadband access 13,00 100,00 26,79 3,48 16,07 2,09

Total 100,00 22,39 60,00 13,44

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 6,20 9,02 27,06 18,60 5,41 3,72

8 ICT goods exports as percentage of total goods exports 19,41 40,96 36,62 17,35 7,32 3,47

9 ICT goods imports as percentage of total goods imports 15,37 30,94 36,32 18,04 7,26 3,61

Total 100,00 54,00 20,00 10,80

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website  35,00 100,00 25,92 9,07 5,18 1,81

11 Proportion of businesses receiving orders over Internet  11,00 100,00 34,38 3,78 6,88 0,76

12 Proportion of businesses placing orders over Internet   14,00 100,00 39,70 5,56 7,94 1,11

Total 100,00 18,41 20,00 3,68

TOTAL IGI 27,92

(*) =  Hot deck imputation
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IGI MODIFIED: VIETNAM 

 

 

Source: Author’s calculations 

No. of

indicator
Indicator

APEC country 

value:

VIETNAM

Ideal value
Indicator

weights (%)

Country

score

Construct

weight (%)

Country 

weighted

score

CONSTRUCT 1: INTERNET ACTIVITY

1 Internet users as percentage of population 27,25 100,00 26,45 7,21 15,87 4,32

2 Number of hours spent online (home & work) p. person p. Month 19,90 37,05 3,20 1,72 1,92 1,03

3 Consumer download speed  (Mbps) 6,63 24,84 17,28 4,61 10,37 2,77

4 Number of Internet domains (ccTLD) per 100 inhabitants 0,21 11,13 16,82 0,32 10,09 0,19

5 Mobile cellular telephone subscriptions per 100 inhabitants  80,40 170,00 9,46 4,47 5,68 2,68

6 Percentage of household with broadband access 20,00 100,00 26,79 5,36 16,07 3,21

Total 100,00 23,69 60,00 14,22

CONSTRUCT 2: DIGITAL ECONOMY

7 ICT expenditure as percentage of GDP 4,85 9,02 27,06 14,55 5,41 2,91

8 ICT goods exports as percentage of total goods exports 5,63 40,96 36,62 5,03 7,32 1,01

9 ICT goods imports as percentage of total goods imports 8,22 30,94 36,32 9,65 7,26 1,93

Total 100,00 29,23 20,00 5,85

CONSTRUCT 3: E-COMMERCE

10 Proportion of businesses with own website (*)  17,10 100,00 25,92 4,43 5,18 0,89

11 Proportion of businesses receiving orders over Internet (*)  4,00 100,00 34,38 1,38 6,88 0,28

12 Proportion of businesses placing orders over Internet (*)  10,00 100,00 39,70 3,97 7,94 0,79

Total 100,00 9,78 20,00 1,96

TOTAL IGI 22,02

(*) =  Hot-deck imputation
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APPENDIX O  

United Nations list of MDGs indicators 
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APPENDIX P:  

WSIS Action Lines Matrix 

 

Selected APEC member economy: 

 

C1. The role of governments and all stakeholders in the promotion of ICTs for development 

 

Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(a) Development of national e-

strategies, including the necessary

human capacity building, should be

encouraged by all countries by 2005,

taking into account different national

circumstances. 

(b)    Initiate at the national level a

structured dialogue involving all

relevant stakeholders, including

through public/private partnerships, in

devising e-strategies for the

Information Society and for the

exchange of best practices.

(c)   In developing and implementing

national e-strategies, stakeholders

should take into consideration local,

regional and national needs and

concerns. To maximize the benefits of

initiatives undertaken, these should

include the concept of sustainability.

The private sector should be engaged

in concrete projects to develop the

Information Society at local, regional

and national levels. 
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Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(d)    Each country is encouraged to

establish at least one functioning

Public/Private Partnership (PPP) or

Multi-Sector Partnership (MSP), by

2005 as a showcase for future action.

(e)    Identify mechanisms, at the

national, regional and international

levels, for the initiation and promotion

of partnerships among stakeholders

of the Information Society. 

(f)   Explore the viability of establishing

multi-stakeholder portals for

indigenous peoples at the national

level.

(g)    By 2005, relevant international

organizations and financial institutions 

should develop their own strategies

for the use of ICTs for sustainable

development, including sustainable

production and consumption patterns

and as an effective instrument to help

achieve the goals expressed in the

United Nations Millennium

Declaration. 
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Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(h)   International organizations should

publish, in their areas of competence,

including on their website, reliable

information submitted by relevant

stakeholders on successful

experiences of mainstreaming ICTs.

(i) Encourage a series of related

measures, including, among other

things: incubator schemes, venture

capital investments (national and

international), government investment

funds (including micro-finance for

Small, Medium-sized and Micro

Enterprises (SMMEs), investment

promotion strategies, software export

support activities (trade counseling),

support of research and development

networks and software parks.
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C2. Information and communication infrastructure: an essential foundation for the Information Society 

 

 

 

Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
TimetableActions

(a)  Governments should take action, in the

framework of national development policies, in

order to support an enabling and competitive

environment for the necessary investment in

ICT infrastructure and for the development of

new services.

(b)  In the context of national e-strategies,

devise appropriate universal access policies

and strategies, and their means of

implementation, in line with the indicative

targets, and develop ICT connectivity

indicators.

(c) In the context of national e-strategies,

provide and improve ICT connectivity for all

schools, universities, health institutions,

libraries, post offices, community centres,

museums and other institutions accessible to

the public, in line with the indicative targets. 
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Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

i.  broaden access to orbital resources, 

global frequency harmonization and global 

systems standardization; 

ii.  encourage public/private partnership; 

iii.  promote the provision of global high-

speed satellite services for underserved 

areas such as remote and sparsely 

populated areas;

iv.  explore other systems that can provide 

high-speed connectivity.

Actions

(e)   In the context of national e-strategies,

address the special requirements of older

people, persons with disabilities, children,

especially marginalized children and other

disadvantaged and vulnerable groups,

including by appropriate educational

administrative and legislative measures to

ensure their full inclusion in the Information

Society. 

(d) Develop and strengthen national, regional

and international broadband network

infrastructure, including delivery by satellite

and other systems, to help in providing the

capacity to match the needs of countries and

their citizens and for the delivery of new ICT-

based services. Support technical, regulatory

and operational studies by the International

Telecommunication Union (ITU) and, as

appropriate, other relevant international

organizations in order to:
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Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
TimetableActions

(f)   Encourage the design and production of

ICT equipment and services so that everyone,

has easy and affordable access to them

including older people, persons with

disabilities, children, especially marginalized

children, and other disadvantaged and

vulnerable groups, and promote the

development of technologies, applications,

and content suited to their needs, guided by

the Universal Design Principle and further

enhanced by the use of assistive technologies.

(g)     In order to alleviate the challenges of

illiteracy, develop affordable technologies and

non-text based computer interfaces to

facilitate people’s access to ICT.

(h)     Undertake international research and

development efforts aimed at making

available adequate and affordable ICT

equipment for end users. 

(i)     Encourage the use of unused wireless

capacity, including satellite, in developed

countries and in particular in developing

countries, to provide access in remote areas,

especially in developing countries and

countries with economies in transition, and to

improve low-cost connectivity in developing

countries. Special concern should be given to

the Least Developed Countries in their efforts

in establishing telecommunication

infrastructure. 
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Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(k)  Develop strategies for increasing

affordable global connectivity, thereby

facilitating improved access. Commercially

negotiated Internet transit and interconnection

costs should be oriented towards objective,

transparent and non-discriminatory

parameters, taking into account ongoing work

on this subject.

(l) Encourage and promote joint use of

traditional media and new technologies.

Actions

(j) Optimize connectivity among major

information networks by encouraging the

creation and development of regional ICT

backbones and Internet exchange points, to

reduce interconnection costs and broaden

network access. 
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C3. Access to information and knowledge 

 

 

 

Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(a) Develop policy guidelines for the

development and promotion of

public domain information as an

important international instrument

promoting public access to

information.

(b) Governments are encouraged to

provide adequate access through

various communication resources,

notably the Internet, to public official

information. Establishing legislation

on access to information and the

preservation of public data, notably in 

the area of the new technologies, is

encouraged. 

(c) Promote research and

development to facilitate

accessibility of ICTs for all, including

disadvantaged, marginalized and

vulnerable groups.
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Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(d) Governments, and other

stakeholders, should establish

sustainable multi-purpose community

public access points, providing

affordable or free-of-charge access

for their citizens to the various

communication resources, notably

the Internet. These access points

should, to the extent possible, have

sufficient capacity to provide

assistance to users, in libraries,

educational institutions, public

administrations, post offices or other

public places, with special emphasis

on rural and underserved areas,

while respecting intellectual property

rights (IPRs) and encouraging the

use of information and sharing of

knowledge. 

(e) Encourage research and promote

awareness among all stakeholders

of the possibilities offered by

different software models, and the

means of their creation, including

proprietary, open-source and free

software, in order to increase

competition, freedom of choice and

affordability, and to enable all

stakeholders to evaluate which

solution best meets their

requirements. 
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Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(f) Governments should actively

promote the use of ICTs as a

fundamental working tool by their

citizens and local authorities. In this

respect, the international community

and other stakeholders should

support capacity building for local

authorities in the widespread use of

ICTs as a means of improving local

governance.

(g) Encourage research on the

Information Society, including on

innovative forms of networking,

adaptation of ICT infrastructure, tools

and applications that facilitate

accessibility of ICTs for all, and

disadvantaged groups in particular.

(h) Support the creation and

development of a digital public library 

and archive services, adapted to the

Information Society, including

reviewing national library strategies

and legislation, developing a global

understanding of the need for “hybrid

libraries”, and fostering worldwide

cooperation between libraries. 
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Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(i) Encourage initiatives to facilitate

access, including free and affordable

access to open access journals and

books, and open archives for

scientific information.

(j)  Support research and

development of the design of useful

instruments for all stakeholders to

foster increased awareness,

assessment, and evaluation of

different software models and

licences, so as to ensure an optimal

choice of appropriate software that

will best contribute to achieving

development goals within local

conditions.  
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C4. Capacity building 

 

 

Actions
Proposed indicators for 

monitoring progresss
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(a) Develop domestic policies to ensure

that ICTs are fully integrated in education 

and training at all levels, including in

curriculum development, teacher

training, institutional administration and

management, and in support of the

concept of lifelong learning.  

(b) Develop and promote programmes

to eradicate illiteracy using ICTs at

national, regional and international

levels.

(c) Promote e-literacy skills for all, for

example by designing and offering

courses for public administration, taking

advantage of existing facilities such as

libraries, multipurpose community

centres, public access points and by

establishing local ICT training centres

with the cooperation of all stakeholders.

Special attention should be paid to

disadvantaged and vulnerable groups.
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Actions
Proposed indicators for 

monitoring progresss
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(d)   In the context of national educational

policies, and taking into account the

need to eradicate adult illiteracy, ensure

that young people are equipped with

knowledge and skills to use ICTs,

including the capacity to analyse and

treat information in creative and

innovative ways, share their expertise

and participate fully in the Information

Society.

(e)   Governments, in cooperation with

other stakeholders, should create

programmes for capacity building with

an emphasis on creating a critical mass

of qualified and skilled ICT professionals 

and experts.

(f)  Develop pilot projects to demonstrate

the impact of ICT-based alternative

educational delivery systems, notably for

achieving Education for All targets,

including basic literacy targets. 
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Actions
Proposed indicators for 

monitoring progresss
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(g)    Work on removing the gender

barriers to ICT education and training

and promoting equal training

opportunities in ICT-related fields for

women and girls. Early intervention

programmes in science and technology

should target young girls with the aim of

increasing the number of women in ICT

careers. Promote the exchange of best

practices on the integration of gender

perspectives in ICT education. 

(h)   Empower local communities,

especially those in rural and

underserved areas, in ICT use and

promote the production of useful and

socially meaningful content for the

benefit of all. 

(i)   Launch education and training

programmes, where possible using

information networks of traditional

nomadic and indigenous peoples, which

provide opportunities to fully participate

in the Information Society.
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Actions
Proposed indicators for 

monitoring progresss
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(j)    Design and implement regional and

international cooperation activities to

enhance the capacity, notably, of

leaders and operational staff in

developing countries and LDCs, to

apply ICTs effectively in the whole range

of educational activities. This should

include delivery of education outside the

educational structure, such as the

workplace and at home. 

(k)   Design specific training

programmes in the use of ICTs in order

to meet the educational needs of

information professionals, such as

archivists, librarians, museum

professionals, scientists, teachers,

journalists, postal workers and other

relevant professional groups. Training of

information professionals should focus

not only on new methods and techniques

for the development and provision of

information and communication

services, but also on relevant

management skills to ensure the best

use of technologies. Training of teachers 

should focus on the technical aspects of

ICTs, on development of content, and on

the potential possibilities and challenges 

of ICTs.
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Actions
Proposed indicators for 

monitoring progresss
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(l)   Develop distance learning, training

and other forms of education and

training as part of capacity building

programmes. Give special attention to

developing countries and especially

LDCs in different levels of human

resources development. 

(m)   Promote international and regional

cooperation in the field of capacity

building, including country programmes

developed by the United Nations and its

Specialized Agencies

(n)   Launch pilot projects to design new

forms of ICT-based networking, linking

education, training and research

institutions between and among

developed and developing countries

and countries with economies in

transition.

(o)  Volunteering, if conducted in

harmony with national policies and local

cultures, can be a valuable asset for

raising human capacity to make

productive use of ICT tools and build a

more inclusive Information Society.

Activate volunteer programmes to

provide capacity building on ICT for

development, particularly in developing

countries. 

(p)   Design programmes to train users to 

develop self-learning and self-

development capacities.
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C5. Building confidence and security in the use of ICTs 

 

 

Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(a) Promote cooperation among the

governments at the United Nations and 

with all stakeholders at other

appropriate fora to enhance user

confidence, build trust, and protect

both data and network integrity;

consider existing and potential threats

to ICTs; and address other information

security and network security issues.

(b) Governments, in cooperation with

the private sector, should prevent,

detect and respond to cyber-crime and 

misuse of ICTs by: developing

guidelines that take into account

ongoing efforts in these areas;

considering legislation that allows for

effective investigation and prosecution

of misuse; promoting effective mutual

assistance efforts; strengthening

institutional support at the international

level for preventing, detecting and

recovering from such incidents; and

encouraging education and raising

awareness.
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Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(c) Governments, and other

stakeholders, should actively promote

user education and awareness about

online privacy and the means of

protecting privacy. 

(d) Take appropriate action on spam

at national and international levels.

(e) Encourage the domestic

assessment of national law with a view

to overcoming any obstacles to the

effective use of electronic documents

and transactions including electronic

means of authentication. 

(f) Further strengthen the trust and

security framework with

complementary and mutually

reinforcing initiatives in the fields of

security in the use of ICTs, with

initiatives or guidelines with respect to

rights to privacy, data and consumer

protection.
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Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(g) Share good practices in the field of

information security and network

security and encourage their use by all

parties concerned.

(h) Invite interested countries to set up

focal points for real-time incident

handling and response, and develop a

cooperative network between these

focal points for sharing information and 

technologies on incident response. 

(i) Encourage further development of

secure and reliable applications to

facilitate online transactions

(j)  Encourage interested countries to

contribute actively to the ongoing

United Nations activities to build

confidence and security in the use of

ICTs.
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C6. Enabling environment 

 

 

Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

i. develop a working definition of

Internet governance;  

ii. identify the public policy issues that

are relevant to Internet governance; 

Actions

(a) Governments should foster a

supportive, transparent, pro-competitive

and predictable policy, legal and

regulatory framework, which provides the

appropriate incentives to investment and

community development in the Information

Society.

(b) We ask the Secretary General of the

United Nations to set up a working group

on Internet governance, in an open and

inclusive process that ensures a

mechanism for the full and active

participation of governments, the private

sector and civil society from both

developing and developed countries,

involving relevant intergovernmental and

international organizations and forums, to

investigate and make proposals for

action, as appropriate, on the governance

of Internet by 2005. The group should,

inter alia:
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Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

iii. develop a common understanding

of the respective roles and

responsibilities of governments,

existing intergovernmental and

international organisations and other

forums as well as the private sector

and civil society from both developing

and developed countries;  

iv. prepare a report on the results of

this activity to be presented for

consideration and appropriate action

for the second phase of WSIS in Tunis

in 2005.

i. facilitate the establishment of

national and regional Internet

Exchange Centres;

ii.  manage or supervise, as

appropriate, their respective country

code top-level domain name (ccTLD);

ii. promote awareness of the Internet.

(c)  Governments are invited to:

(d) In cooperation with the relevant

stakeholders, promote regional root

servers and the use of internationalized

domain names in order to overcome

barriers to access.

Actions
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Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(f) Promote effective participation by

developing countries and countries with

economies in transition in international

ICT forums and create opportunities for

exchange of experience. 

(g) Governments need to formulate

national strategies, which include e-

government strategies, to make public

administration more transparent, efficient

and democratic.

(h) Develop a framework for the secure

storage and archival of documents and

other electronic records of information.

(i) Governments and stakeholders should

actively promote user education and

awareness about online privacy and the

means of protecting privacy. 

(j) Invite stakeholders to ensure that

practices designed to facilitate electronic

commerce also permit consumers to have

a choice as to whether or not to use

electronic communication.

(e) Governments should continue to

update their domestic consumer

protection laws to respond to the new

requirements of the Information Society. 

Actions
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Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
TimetableActions

(l) Governments, in collaboration with

stakeholders, are encouraged to

formulate conducive ICT policies that

foster entrepreneurship, innovation and

investment, and with particular reference

to the promotion of participation by

women. 

(m) Recognising the economic potential of 

ICTs for Small and Medium-Sized

Enterprises (SMEs), they should be

assisted in increasing their

competitiveness by streamlining

administrative procedures, facilitating

their access to capital and enhancing their 

capacity to participate in ICT-related

projects.

(n) Governments should act as model

users and early adopters of e-commerce

in accordance with their level of socio-

economic development.

(k) Encourage the ongoing work in the

area of effective dispute settlement

systems, notably alternative dispute

resolution (ADR), which can promote

settlement of disputes. 
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Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(r) Additional steps should be taken in ITU

and other regional organisations to

ensure rational, efficient and economical

use of, and equitable access to, the radio-

frequency spectrum by all countries,

based on relevant international

agreements.

Actions

(o) Governments, in cooperation with

other stakeholders, should raise

awareness of the importance of

international interoperability standards for

global e-commerce. 

(p) Governments, in cooperation with

other stakeholders, should promote the

development and use of open,

interoperable, non-discriminatory and

demand-driven standards. 

(q) ITU, pursuant to its treaty capacity,

coordinates and allocates frequencies

with the goal of facilitating ubiquitous and

affordable access.
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C7. ICT applications: benefits in all aspects of life 

 

 

 

 

Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(a) Implement e-government strategies

focusing on applications aimed at

innovating and promoting transparency

in public administrations and

democratic processes, improving

efficiency and strengthening relations

with citizens. 

(b) Develop national e-government

initiatives and services, at all levels,

adapted to the needs of citizens and

business, to achieve a more efficient

allocation of resources and public

goods.

(c) Support international cooperation

initiatives in the field of e-government,

in order to enhance transparency,

accountability and efficiency at all

levels of government. 

E-government
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Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(a) Governments, international

organizations and the private sector,

are encouraged to promote the

benefits of international trade and the

use of e-business, and promote the

use of e-business models in

developing countries and countries

with economies in transition. 

(b) Through the adoption of an

enabling environment, and based on

widely available Internet access,

governments should seek to stimulate

private sector investment, foster new

applications, content development and

public/private partnerships. 

(c) Government policies should favour

assistance to, and growth of SMMEs,

in the ICT industry, as well as their

entry into e-business, to stimulate

economic growth and job creation as

an element of a strategy for poverty

reduction through wealth creation.

E-business
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Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(a) Promote collaborative efforts of

governments, planners, health

professionals, and other agencies

along with the participation of

international organizations for creating

a reliable, timely, high quality and

affordable health care and health

information systems and for promoting

continuous medical training, education, 

and research through the use of ICTs,

while respecting and protecting

citizens’ right to privacy.

(b) Facilitate access to the world’s

medical knowledge and locally-

relevant content resources for

strengthening public health research

and prevention programmes and

promoting women’s and men’s health,

such as content on sexual and

reproductive health and sexually

transmitted infections, and for

diseases that attract full attention of the

world including HIV/AIDS, malaria and

tuberculosis. 

(c) Alert, monitor and control the

spread of communicable diseases,

through the improvement of common

information systems.

E-learning (see section C4)

E-health
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Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(a) Governments, international

organizations and the private sector,

are encouraged to promote the

benefits of international trade and the

use of e-business, and promote the

use of e-business models in

developing countries and countries

with economies in transition. 

(b) Through the adoption of an

enabling environment, and based on

widely available Internet access,

governments should seek to stimulate

private sector investment, foster new

applications, content development and

public/private partnerships. 

(c) Government policies should favour

assistance to, and growth of SMMEs,

in the ICT industry, as well as their

entry into e-business, to stimulate

economic growth and job creation as

an element of a strategy for poverty

reduction through wealth creation.

E-business
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Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(a) Promote collaborative efforts of

governments, planners, health

professionals, and other agencies

along with the participation of

international organizations for creating

a reliable, timely, high quality and

affordable health care and health

information systems and for promoting

continuous medical training, education, 

and research through the use of ICTs,

while respecting and protecting

citizens’ right to privacy.

(b) Facilitate access to the world’s

medical knowledge and locally-

relevant content resources for

strengthening public health research

and prevention programmes and

promoting women’s and men’s health,

such as content on sexual and

reproductive health and sexually

transmitted infections, and for

diseases that attract full attention of the

world including HIV/AIDS, malaria and

tuberculosis. 

(c) Alert, monitor and control the

spread of communicable diseases,

through the improvement of common

information systems.

E-learning (see section C4)

E-health
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Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(d) Promote the development of

international standards for the

exchange of health data, taking due

account of privacy concerns.

(e) Encourage the adoption of ICTs to

improve and extend health care and

health information systems to remote

and underserved areas and vulnerable

populations, recognising women’s

roles as health providers in their

families and communities. 

(f) Strengthen and expand ICT-based

initiatives for providing medical and

humanitarian assistance in disasters

and emergencies. 

(a) Encourage the development of best

practices for e-workers and e-

employers built, at the national level, on 

principles of fairness and gender

equality, respecting all relevant

international norms. 

E-learning (see section C4)

E-health

E-employment
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Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(b) Promote new ways of organizing

work and business with the aim of

raising productivity, growth and well-

being through investment in ICTs and

human resources. 

(c) Promote teleworking to allow

citizens, particularly in the developing

countries, LDCs, and small

economies, to live in their societies

and work anywhere, and to increase

employment opportunities for women,

and for those with disabilities. In

promoting teleworking, special

attention should be given to strategies

promoting job creation and the

retention of the skilled working force. 

(d) Promote early intervention

programmes in science and

technology that should target young

girls to increase the number of women

in ICT carriers.

(a) Governments, in cooperation with

other stakeholders are encouraged to

use and promote ICTs as an

instrument for environmental protection

and the sustainable use of natural

resources. 

E-employment

E-environment
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Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(b) Government, civil society and the

private sector are encouraged to

initiate actions and implement projects

and programmes for sustainable

production and consumption and the

environmentally safe disposal and

recycling of discarded hardware and

components used in ICTs. 

(c) Establish monitoring systems, using 

ICTs, to forecast and monitor the

impact of natural and man-made

disasters, particularly in developing

countries, LDCs and small economies.

(a) Ensure the systematic

dissemination of information using

ICTs on agriculture, animal husbandry,

fisheries, forestry and food, in order to

provide ready access to

comprehensive, up-to-date and

detailed knowledge and information,

particularly in rural areas. 

(b) Public-private partnerships should

seek to maximize the use of ICTs as

an instrument to improve production

(quantity and quality).

E-agriculture

E-employment

E-environment
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Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(a)  Promote affordable and reliable

high-speed Internet connection for all

universities and research institutions to

support their critical role in information

and knowledge production, education

and training, and to support the

establishment of partnerships,

cooperation and networking between

these institutions.

(b) Promote electronic publishing,

differential pricing and open access

initiatives to make scientific

information affordable and accessible

in all countries on an equitable basis. 

(c) Promote the use of peer-to-peer

technology to share scientific

knowledge and pre-prints and reprints

written by scientific authors who have

waived their right to payment. 

(d) Promote the long-term systematic

and efficient collection, dissemination

and preservation of essential scientific

digital data, for example, population

and meteorological data in all

countries.

(e)  Promote principles and metadata

standards to facilitate cooperation and

effective use of collected scientific

information and data as appropriate to

conduct scientific research.

E-science
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C8. Cultural diversity and identity, linguistic diversity and local content 

 

 

 

Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(a)  Create policies that support the respect,

preservation, promotion and enhancement of

cultural and linguistic diversity and cultural

heritage within the Information Society, as

reflected in relevant agreed United Nations

documents, including UNESCO's Universal

Declaration on Cultural Diversity. This includes

encouraging governments to design cultural

policies to promote the production of cultural,

educational and scientific content and the

development of local cultural industries suited

to the linguistic and cultural context of the

users.

(b)   Develop national policies and laws to

ensure that libraries, archives, museums and

other cultural institutions can play their full role

of content—including traditional

knowledge—providers in the Information

Society, more particularly by providing

continued access to recorded information.

(c)   Support efforts to develop and use ICTs for

the preservation of natural and, cultural

heritage, keeping it accessible as a living part

of today’s culture. This includes developing

systems for ensuring continued access to

archived digital information and multimedia

content in digital repositories, and support

archives, cultural collections and libraries as

the memory of humankind.
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Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(d)   Develop and implement policies that

preserve, affirm, respect and promote diversity 

of cultural expression and indigenous

knowledge and traditions through the creation

of varied information content and the use of

different methods, including the digitization of

the educational, scientific and cultural heritage.

(e)  Support local content development,

translation and adaptation, digital archives,

and diverse forms of digital and traditional

media by local authorities. These activities can 

also strengthen local and indigenous

communities.

(f)  Provide content that is relevant to the

cultures and languages of individuals in the

Information Society, through access to

traditional and digital media services.

(g)   Through public/private partnerships, foster

the creation of varied local and national

content, including that available in the

language of users, and give recognition and

support to ICT-based work in all artistic fields.

(h)  Strengthen programmes focused on

gender-sensitive curricula in formal and non-

formal education for all and enhancing

communication and media literacy for women

with a view to building the capacity of girls and

women to understand and to develop ICT

content.
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Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(i) Nurture the local capacity for the creation

and distribution of software in local languages,

as well as content that is relevant to different

segments of population, including non-literate,

persons with disabilities, disadvantaged and

vulnerable groups especially in developing

countries and countries with economies in

transition.

(j)  Give support to media based in local

communities and support projects combining

the use of traditional media and new

technologies for their role in facilitating the use

of local languages, for documenting and

preserving local heritage, including landscape

and biological diversity, and as a means to

reach rural and isolated and nomadic

communities.

(k)  Enhance the capacity of indigenous

peoples to develop content in their own

languages

(l)   Cooperate with indigenous peoples and

traditional communities to enable them to

more effectively use and benefit from the use

of their traditional knowledge in the Information

Society.

(m)  Exchange knowledge, experiences and

best practices on policies and tools designed

to promote cultural and linguistic diversity at

regional and sub-regional levels. This can be

achieved by establishing regional, and sub-

regional working groups on specific issues of

this Plan of Action to foster integration efforts.
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Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(n)  Assess at the regional level the

contribution of ICT to cultural exchange and

interaction, and based on the outcome of this

assessment, design relevant programmes.

(o)  Governments, through public/private

partnerships, should promote technologies

and R&D programmes in such areas as

translation, iconographies, voice-assisted

services and the development of necessary

hardware and a variety of software models,

including proprietary, open source software

and free software, such as standard character

sets, language codes, electronic dictionaries,

terminology and thesauri, multilingual search

engines, machine translation tools,

internationalized domain names, content

referencing as well as general and application

software.
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C9. Media 

 

 

Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(a)  Encourage the media—print and

broadcast as well as new media—to

continue to play an important role in

the Information Society.

(b) Encourage the development of

domestic legislation that guarantees

the independence and plurality of the

media.

(c)  Take appropriate measures -

consistent with freedom of expression -

to combat illegal and harmful content in 

media content.

(d)  Encourage media professionals in

developed countries to establish

partnerships and networks with the

media in developing ones, especially

in the field of training.

(e)  Promote balanced and diverse

portrayals of women and men by the

media.

(f)  Reduce international imbalances

affecting the media, particularly as

regards infrastructure, technical

resources and the development of

human skills, taking full advantage of

ICT tools in this regard.

(g)  Encourage traditional media to

bridge the knowledge divide and to

facilitate the flow of cultural content,

particularly in rural areas.
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C10. Ethical dimensions of the Information Society 

 

 

Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(a) Take steps to promote respect for

peace and to uphold the fundamental

values of freedom, equality, solidarity,

tolerance, shared responsibility, and

respect for nature.

(b)  All stakeholders should increase

their awareness of the ethical

dimension of their use of ICTs

(c)  All actors in the Information Society

should promote the common good,

protect privacy and personal data and

take appropriate actions and

preventive measures, as determined

by law, against abusive uses of ICTs

such as illegal and other acts

motivated by racism, racial

discrimination, xenophobia, and

related intolerance, hatred, violence,

all forms of child abuse, including

paedophilia and child pornography,

and trafficking in, and exploitation of,

human beings.

(d) Invite relevant stakeholders,

especially the academia, to continue

research on ethical dimensions of

ICTs
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C11. International and regional cooperation 

 

 

Source: Author's design.

Actions
Proposed indicators for 

monitoring progress
Current status

Legal, regulatory and policy 

actions to be adopted
Timetable

(a) Governments of developing countries

should raise the relative priority of ICT

projects in requests for international

cooperation and assistance on

infrastructure development projects from

developed countries and international

financial organizations.

(b) Within the context of the UN’s Global

Compact and building upon the United

Nations Millennium Declaration, build on

and accelerate public-private

partnerships, focusing on the use of ICT

in development.

(c) Invite international and regional

organizations to mainstream ICTs in

their work programmes and to assist all

levels of developing countries, to be

involved in the preparation and

implementation of national action plans

to support the fulfilment of the goals

indicated in the declaration of principles

and in this Plan of Action, taking into

account the importance of regional

initiatives. 
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APPENDIX Q:  

Confirmation of Registration and Agenda of WSIS Forum 2011, Geneva, 16 

– 20 May 2011  
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