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Forewords

“Over the last decade, ICTs have fundamentally improved the way we live,
work and communicate. The achievements made since the World Summit
on the Information Society are many. This report highlights the
importance of providing universal and affordable access to ICTs to enable
and accelerate economic, social and sustainable growth and development
for everyone. ITU remains committed to connecting the world and to
helping track achievements, monitor challenges and identify forward-
looking targets for a better world.”

Dr Hamadoun I. Touré
Secretary-General
International Telecommunication Union

“Education stands at the heart of the global development agenda — it is
also the focus of two of the 10 WSIS targets. At this time of change, when
all societies are seeking new sources of dynamism, we must harness the
power of new information and communication technologies to reach the
unreached and to enhance the quality of learning, inside and outside the
classroom and throughout life. Building inclusive knowledge societies
requires crafting the right ecosystems for making the most of new
technologies, through teacher training, through media literacy, and
through a focus on new skills and competencies.”

Irina Bokova
Director-General
United Nations Educational, Scientific and Cultural Organization

“The demand for data on the information economy continues to expand
as countries seek to leverage new information and communications
technologies for their economic and social development. UNCTAD is proud
of being a founding member of the Partnership on Measuring ICT for
Development, and is committed to contributing to the further
improvement of the availability of internationally comparable data in this
area. This publication makes a valuable assessment of the current state of
play with regard to the measurement of the progress towards the targets
set by world leaders at the World Summit on the Information Society. It is
hoped that the recommendations made will provide a sound basis for
future advancements in ICT measurement.”

Mukhisa Kituyi

Secretary-General
United Nations Conference on Trade and Development
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Forewords

“Latin America and the Caribbean have made clear commitments to
reducing the digital divide and fostering an inclusive information society.
Although we have achieved several economic and social improvements in
the last decade, sustaining these improvements poses major challenges to
reorienting our development agenda. ICTs play a major role within this
context and could help us achieve our goals for greater equality, social
inclusion, economic development and environmental sustainability.”

Alicia Barcena
Executive Secretary
Economic Commission for Latin America and the Caribbean

“Reaching all people with high-quality, affordable health services is our
aim, and ICT is critical in this effort. The connected world has already
brought profound changes to the health sector, even as a new era of
services, such as mobile health, is emerging. And it is clear that although
countries have made impressive advances in eHealth, much work remains.
WHO is pleased to join forces with ITU, governments and other
stakeholders to address the challenges ahead.”

Dr Margaret Chan
Director-General
World Health Organization

“The deadlines for achieving the MDGs and the WSIS targets are
approaching, and it will be important to seek closer integration of ICT and
development issues in the post-2015 development agenda. This should
focus on utilizing ICT in service of sustainable development, for instance by
transforming governance to better serve public policy through policy-
driven electronic governance (EGOV). It should also ensure that extensive
use of ICT does not hinder progress towards these goals, for instance
through promoting the sustainable production and environmentally-sound
recycling and management of e-waste. UNU is committed to supporting
the UN system on e-waste, EGOV, and other critical ICT issues in the post-
2015 era through policy-focused research and capacity development.”

Dr David M. Malone
Rector

United Nations University
and
Under-Secretary-General
United Nations
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Introduction _

Introduction

The World Summit on the Information Society (WSIS) recognized information and communication
Technologies (ICTs) as transformational technologies and as important enablers for social and
economic development. Besides representing an important sector, ICTs enable economic growth and
have strategic spillover effects on other sectors. They create jobs and foster innovation, empower
people through new and faster communication channels, and help create greater access to
education, healthcare and public services. While ICTs have grown tremendously and an increasing
number of people are joining the global information society, major differences in ICT uptake and use
persist — the digital divide therefore remains a key impediment to development.

To enhance the development of a global information society, increased attention has been given to
the importance of tracking, monitoring and addressing the digital divide. The Partnership for
Measuring ICT for Development (the Partnership) has been leading this task within the framework of
the WSIS, since 2004. The Partnership’s efforts have improved the quality and quantity of ICT
statistics worldwide, helped develop better tools to support countries to collect ICT data, and raised
awareness about the importance of measurement. The Partnership has also contributed to the
follow-up and implementation of the outcomes of the WSIS, and has taken on responsibility for
tracking the WSIS targets.

The main objective of this report, Final WSIS Targets Review. Achievements, Challenges and the Way
Forward, is to provide policy-makers with a comprehensive evaluation of the implementation of the
WSIS commitments, and in particular the WSIS targets. It emphasizes the importance of ICTs for
development, and the need to track these. The report is expected to highlight the lessons learnt from
the WSIS monitoring process and to deliver an input to the debate on the post-2015 agenda,
including discussion of possible targets and future indicators.

Background on the WSIS and the WSIS targets

The first two phases of the WSIS were held in 2003 in Geneva, Switzerland and in 2005 in Tunis,
Tunisia. They brought together governments, private sector, civil society and international
organizations from around the globe to set a common vision for building an inclusive information
society. In accordance with the Millennium Development Goals (MDGs), the Geneva phase agreed on
a Declaration of Principles and a Plan of Action, with ten targets and several action lines to be
achieved by 2015. In Tunis, major stakeholders reaffirmed their support for the outcomes of the first
phase of the WSIS and approved the Tunis Commitment and Agenda, along with the establishment of
the Internet Governance Forum (IGF).

The Geneva Plan of Action promotes the use of ICTs for the achievement of internationally agreed
development goals and targets. With special attention to developing countries, the ten targets of the
Plan of Action had the following goals:

e encouraging connectivity — in villages, educational institutions, scientific and research centres,
public libraries, cultural centres, museums, post offices, archives, health centres, hospitals and
government departments;
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e adapting primary and secondary school curricula to meet the challenges of the information
society;

e ensuring access by the world's population to ICTs, including television and radio;

e supporting the development of content and facilitating the presence and use of all world
languages on the Internet.

The ITU World Telecommunication/ICT Development Report 2010: Monitoring the WSIS Targets, A
mid-term review (WTDR) (ITU, 2010) recommended that a new target “Connect all businesses with
ICTs” should be added to the WSIS targets; three indicators were identified by the Partnership to
track such a target (see Measuring the WSIS Targets. A statistical framework, Partnership, 2011). At
the same time, the Partnership recommended some changes to the wording of the targets, mainly in
order to improve their measurability (see Box 0.1).

The WSIS targets have served as global reference for improving global access and use of ICTs and
have provided benchmark indicators for the evaluation of the overall objectives of the information
society. In addition, the WSIS targets were intended to inspire particular targets at national level
based on local characteristics, e-strategies and development policies.

Box 0.1: Amended WSIS targets*

Target 1. Connect all villages with ICTs and establish community access points;

Target 2. Connect all secondary schools and primary schools with ICTs;

Target 3. Connect all scientific and research centres with ICTs;

Target 4. Connect all public libraries, museums, post offices and national archives with ICTs;
Target 5. Connect all health centres and hospitals with ICTs;

Target 6. Connect all central government departments and establish websites;

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;

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;

Proposed Target 11: Connect all businesses with ICTs.

Source: Partnership on Measuring ICT for Development (2011).

WSIS monitoring and evaluation

WSIS highlighted the importance of internationally comparable ICT statistics to benchmark and
monitor the progress made towards creating a global information society. It made specific reference
to a follow-up mechanism and appropriate indicators to track global progress in the use of ICT (see
Box 0.2).
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Box 0.2: Call for follow-up process in WSIS documents

Geneva Plan of Action (2003), paragraph 28

“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 and targets in the Plan of Action, taking into account different
national circumstances.”

Tunis Agenda (2005), Paragraph 113

“Appropriate indicators and benchmarking, including community connectivity indicators, should clarify the
magnitude of the digital divide, in both its domestic and international dimensions, and keep it under regular
assessment, and track global progress in the use of ICTs to achieve internationally agreed development goals
and objectives, including the Millennium Development Goals.”

Source: WSIS Geneva Plan of Action and WSIS Tunis Agenda for the Information Society (see ITU, 2005).

The Tunis Agenda requested the United Nations General Assembly to make an overall review of the
implementation of the WSIS in 2015. In 2006, the United Nations General Assembly resolved
(60/252) to conduct an overall review of the implementation of the WSIS outcomes in 2015.
Consequently, in 2011, the United Nations Chief Executives Board (CEB) tasked the United Nations
Group on the Information Society, under ITU leadership, to prepare, on the basis of an open
consultation, a Plan of Action for the WSIS Overall Review (WSIS+10). In April 2012, during the CEB
spring session, the plan was approved (ITU, 2013).

As a response to the request made by the WSIS to produce official statistics to monitor the
information society, in 2004, the Partnership on Measuring ICT for Development was established at
the UNCTAD XI in Brazil, as a multistakeholder initiative for the coordination of activities carried out
by international and regional organizations involved in ICT measurement. Its current members are:
International Telecommunication Union (ITU), Organisation for Economic Co-operation and
Development (OECD), Statistical Office of the European Communities (Eurostat), United Nations
Conference on Trade and Development (UNCTAD), United Nations Department of Economic and
Social Affairs (UNDESA), United Nations Economic Commission for Africa (UNECA), United Nations
Economic Commission for Latin America and the Caribbean (UNECLAC), United Nations Economic and
Social Commission for Asia and the Pacific (UNESCAP), United Nations Economic and Social
Commission for Western Asia (UNESCWA), UNESCO Institute for Statistics (UIS), United Nations
Environment Programme/Secretariat of the Basel Convention (UNEP/SBC), United Nations University
Institute for Sustainability and Peace (UNU-ISP) and the World Bank.

The Partnership has successfully defined a core list of ICT indicators to help developing countries
produce official ICT statistics. The core list has been updated regularly since its first publication in
2005. It was endorsed by the United Nations Statistical Commission (UNSC) at its 38th session in
2007; two revised and extended core lists were endorsed by the UNSC in 2012 (43rd session) and
2014 (45th session). The core list has served as the basis for the collection of internationally
comparable ICT statistics since about 2005. The latest core list of indicators includes 58 indicators
and covers the following areas: ICT infrastructure and access; access and use of ICT by households
and individuals; use of ICT by businesses; the ICT sector; trade in ICT goods; ICT in education; and e-
government.’

Following the publication of the WTDR 2010, the Partnership also took the lead role in monitoring
the WSIS targets. The WTDR 2010, which was produced in cooperation with several members of the
Partnership, presented the first comprehensive quantitative assessment of the WSIS targets. The
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report highlighted the need for a formal monitoring progress towards measuring the WSIS targets
and suggested a set of indicators to guide countries in their monitoring efforts of the WSIS targets.

After the launch of the WTDR 2010, the Partnership established a Task Group on Measuring the WSIS
Targets (TG-WSIS). This group presented its first results at the 8th World Telecommunication/ICT
Indicators Meeting (WTIM) in November 2010. In 2011, the Partnership published Measuring the
WSIS Targets. A statistical framework. This framework identified 52 measurable indicators to help
monitor progress towards the WSIS targets. The framework further provided:

e definitions of each target indicator, including the terms used

e derivation of indicators (for example, use of appropriate denominators for proportions)
e classifications to be applied to measure the indicators

e scope of populations of units

e statistical units.

As recommended by the WTDR 2010, and based on the acknowledgment of the importance of
businesses in the information society and the digital economy, the 2011 WSIS statistical framework
suggested adding a target to measure business connectivity.

The WSIS monitoring process is shown in Figure 0.1.

Figure 0.1: WSIS monitoring process
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About the final quantitative assessment report on the WSIS targets

In line with the Millennium Development Goals (MDGs), the year 2015 marks the endpoint for
achieving the targets of the WSIS. The Partnership has prepared this report — through the Task Group
on Measuring the WSIS Targets — with the purpose of elaborating a quantitative assessment of WSIS
outcomes within the framework of the Plan of Action for the WSIS overall review (WSIS+10). It has
been prepared specifically for the WSIS+10 High Level Event, which is “... designed to review the
progress made in the implementation of the WSIS outcomes under the mandates of participating
agencies, and to take stock of achievements in the last ten years ... The event will review the WSIS
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Outcomes (2003 and 2005) related to the WSIS action lines with the view of developing proposals on
a new vision beyond 2015, potentially including new targets ...”*

It should be noted that the WSIS targets were not framed with measurement in mind and were
developed without prior consultation with the statistical community. Therefore, the indicators that
the Partnership identified in 2011 were developed based on the interpretation of each target and
developed to ‘best fit' their scope and to reflect their essence. This process included inputs and
consultation with key international and regional players and experts on topics of the WSIS targets.
The list of indicators that was identified to evaluate the WSIS targets was thus developed to capture
developments and measure progress over time, and to ensure data quality and international
comparability, taking into account international standards.

Several members and non-members of the Partnership have collaborated in drafting this report.
These are ITU (targets 1, 3, 4, 8, 9 and 10), UIS (targets 2 and 7), WHO (Target 5), UNDESA (Target 6),
UNCTAD (proposed Target 11), the Center for Electronic Governance at UNU-IIST (Conclusions and
the way forward) and UNECLAC (Introduction). Other contributing authors have been the Universal
Postal Union (UPU), the International Federation of Library Associations and Institutions (IFLA), the
DEN Foundation and the OECD.

This report reviews progress made since 2003 on the 10+1 WSIS targets. The analysis of the
achievements are based on internationally comparable data made available by partners and the non-
members listed above, extensive research (including secondary sources), and responses to the
Partnership on Measuring ICT for Development WSIS Targets Questionnaire, 2013.

The 2013 WSIS targets questionnaire was sent to WSIS focal points in 195 member states, between
November and December 2013. It requested quantitative information on each of the indicators. The
guestionnaire was prepared by the TG-WSIS and distributed by the four UN Regional Commissions
(UNECLAC, UNESCWA, UNESCAP and UNECA), OECD, Eurostat and UNCTAD. The global response rate
of the survey was 30 per cent, but not all countries that responded to the questionnaire completed
it. The level of response draws attention to a lack of availability of official ICT statistics. While there
are examples of the efforts made by the international community and countries to advance the
implementation of ICT policies and their evaluation, countries have not been able to provide a
complete assessment of their progress made towards the WSIS targets, based on the indicators
identified by the Partnership.

The national coordination of the production and the collection of ICT statistics has also proven to be
challenging, given the cross-cutting nature of ICTs. While some of the indicators are collected
through national statistical offices (NSOs), usually through household surveys or population
censuses, other indicators can be derived from administrative data sources, either by line ministries
or other government agencies. A third set of indicators are collected, or derived by specialized
(research or analysis) organisations. While at the international level a number of indicators for the
WSIS targets (especially for targets 1, 2, 7, 8, 10 and the proposed target 11) are collected by
different international agencies, through regular data collections, other indicators are not regularly
collected. Data for these kinds of indicators are therefore less available and generally not
internationally comparable.

This report is structured along 13 chapters (including this introduction) reviewing each one of the
WSIS targets and the way forward post-2015. Each chapter on the WSIS targets includes:
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e anintroduction to the target

e adiscussion on the indicators that were identified to track the targets and data availability

e a discussion on the achievement of the targets, with presentation of available data for the
indicators; where possible, information is provided for different countries, regions and levels of
development (classifications for the last two are based on the United Nations Statistics Division
M49 classifications®); for some indicators, time series data are shown, thus highlighting progress
made over time

e a set of conclusions and recommendations for each target, highlighting the key findings on the
progress made. Recommendations are made on the relevance of the targets, and the availability
of the indicators and their ability to track the target. Depending on the target and indicators,
more appropriate targets and indicators, in particular in the context of the post-2015
development agenda and possible ICT monitoring framework, are proposed and discussed.
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Endnotes

' The Partnership suggested changes in the wording of the WSIS targets (amended WSIS targets), mainly to
improve the measurability to make them more feasible, and to add a target on ICTs in businesses. See
Partnership (2011) for details.

% See http://www.itu.int/en/ITU-D/Statistics/Pages/coreindicators/default.aspx.

* This includes three indicators to track an additional target on ICTs in businesses.

* See http://www.itu.int/wsis/implementation/2014/forum/.

> See http://unstats.un.org/unsd/methods/m49/m49regin.htm.
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Target 1: Connect all villages with ICTs and
establish community access points*

Executive summary

Despite the seeming ubiquity of ICTs, their benefits are not uniformly experienced by the 7.1 billion
people in the world. According to recent estimates, over 4 billion people are not yet connected to the
Internet (ITU, 2013a). The majority of those unconnected people are the main target group for the
Millennium Development Goals (MDGs), and are also people for whom ICTs potentially have a great
development impact. Communities living in rural and remote areas stand to benefit particularly from
greater connectivity to telephones and the Internet, to be able to receive information and services
that can improve their economic and social condition. In a broader context, the achievement of
Target 1 would help developing countries make progress towards the MDGs.

Target 1 distinguishes rural and urban populations and is tracked using four indicators identified by
the Partnership on Measuring ICT for Development. The indicators cover mobile cellular network
coverage (Indicator 1.1), household access to telephones and the Internet (indicators 1.2 and 1.3),
and use of the Internet by individuals (Indicator 1.4). Progress made towards Target 1 has been
mixed. On the one hand, the last decade has shown much faster than anticipated growth in mobile-
cellular telephony, with consequent changes in the provision of access to basic communication
services. In particular, significant progress has been made in increasing mobile cellular coverage for
rural populations. Currently available data suggest that in 2013, almost 90 per cent of the world’s
rural inhabitants were covered by a 2G mobile cellular signal. By 2015, all rural communities around
the world are likely to be covered if the current rate is sustained. On the other hand, rural population
coverage of a 3G mobile cellular signal was comparatively low in 2013. Household access to any type
of phone service (fixed or mobile) has grown rapidly, largely fuelled by increased access to mobile
phones due to falling prices and growing popularity of prepaid SIM cards.

In terms of Internet access and use, Target 1 is unlikely to be achieved by 2015 and currently
available data suggest a pronounced rural-urban divide. Access to the Internet in any form
(narrowband or broadband, fixed or wireless) is extremely low for rural households in developing
countries, while in developed countries, rural households appear to enjoy comparable access to their
urban counterparts, albeit with slight variations in type of access and (usually) a small lag in levels of
penetration.

Nevertheless, currently available data on Internet access offer some cause for optimism. Access to
the Internet using mobile networks appears to be a growing trend. In fact, there are indications that
rural residents are now adopting mobile Internet, because fixed-line connection tends to be
unavailable in rural areas. Broadband wireless networks are also growing in developing countries.
These adoption patterns should offer telecommunication operators some assurance that rural
households are a viable market, especially for wireless broadband. Another incentive for using
wireless broadband to connect rural communities is that the installation of wireless broadband
equipment generally requires less investment than wired infrastructure. To further facilitate the
development of wireless broadband, policy-makers should provide incentives for rural deployment.
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Based on the findings of this report, and given the limited achievements made on Target 1, the

following recommendations are made should there be a post-WSIS target dealing with rural

connectivity:

Future tracking should focus on fewer indicators, in particular, changing subindicators of
Indicator 1.2 (proportion of households with telephone, by type of network) and supplementing
Indicator 1.3 with data from operators on the number of subscriptions according to types of
access.

Attention should shift towards measuring quality of access, which is partly covered by Indicator
1.3 (proportion of households with Internet access, by type of access). Data analyses for Target 1
suggest that while coverage was a primary goal for 2015, quality of access is likely to become the
key distinction between rural and urban households. Quality of access entails a broader
definition of ICT connectivity and further work on such indicators is recommended.

The issue of rurally-relevant applications and content needs to be addressed alongside the issue
of connectivity. For rural households to bridge the knowledge divide and access public services,
they need to have access to relevant information and applications. This issue is further discussed
in Chapter 9, which discusses WSIS Target 9 on content and language. Several cases presented in
this chapter suggest that demand for content and communication could drive ICT adoption.
Finally, in terms of connecting rural communities, more public-private partnerships should be
formed. Governments play a critical role in setting the right regulatory framework to foster
development of ICTs in rural areas. Lessons from countries that have made greater progress
towards Target 1 can be adapted for countries that are lagging. Two specific strategies are
offered: (1) market liberalization to introduce more competition in the mobile sector, and (2)
introduce conditional licensing by setting targets in licence agreements for the percentage of the
rural population covered by a mobile cellular network.
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Introduction

At the end of 2013, there were an estimated 2.7 billion people using the Internet worldwide and
approximately 6.8 billion mobile phones. Despite the apparent ubiquity of ICTs, their benefits are not
uniformly experienced by the 7.1 billion people in the world. According to latest estimates, over
4 billion people are not yet online (ITU, 2013) and the majority of those are the main target groups of
the Millennium Development Goals (MDGs) and any post-2015 development goals. ICTs potentially
have a great development impact for this group — communities living in remote areas, in particular,
stand to benefit greatly from connectivity because ICTs can deliver health, education and other
services that may be otherwise unavailable.

The guiding principles for rural access were embodied in the 2003 WSIS Declaration of Principles that

"

declared a 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.”” (ITU, 2005)

Target 1 focuses on connecting all villages with ICTs and establishing community access points. For
rural residents, especially in developing countries, the costs of digital exclusion are profound. When
urban residents in developing countries get Internet access, they also enjoy greater opportunities to
improve their economic and social condition. With the Internet, they can access more information,
economic opportunities, and essential health and public services. When rural residents are left
unconnected, they remain trapped in a self-perpetuating cycle of existing conditions and are caught
on the wrong side of the Matthew Effect® (those who have get more; and those who do not have get
less). Target 1 is important in its recognition that connecting rural residents to ICTs will grant them
access to opportunities that can better their lives and, at the broader level, help developing countries
make progress towards the MDGs.

The challenge of connecting rural residents with ICT is non-trivial; even developed countries like the
United Kingdom (Warman, 2013) and United States (NTIA, 2013) struggle to provide all their rural
residents with Internet access that is comparable to that of their urban counterparts. The situation is
understandably more dire in developing countries. Assessing the extent of access in rural
communities is itself challenging because measuring the penetration and use of ICT is optimally
conducted in a context of connectivity and basic infrastructure such as electricity — amenities that
rural communities in developing countries often lack. Such communities are thus doubly
disadvantaged because without robust assessment of connectivity, appropriate measures cannot be
taken to address lack of access

Target 1 is related to all the WSIS action lines (ITU, 2010). In particular, there are direct linkages to
action lines C2, C3 and C4 (see Figure 1.1).
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Figure 1.1: Relevance of Target 1 to WSIS action lines
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Action Line C2 (Information and communication infrastructure: an essential foundation for the
information society) highlights that “Infrastructure is central in achieving the goal of digital inclusion,
enabling universal, sustainable, ubiquitous and affordable access to ICTs by all .. to provide
sustainable connectivity and access to remote and marginalized areas at national and regional
levels.” (ITU, 2005). This action line also calls on governments to provide ICT connectivity for schools,
libraries, post offices, community centres and other institutions accessible to the public. The action
line further calls for strengthening national broadband network infrastructure, which is critical for
rolling out high-speed Internet access to rural areas. It also advocates national e-strategies to cater
for disadvantaged and vulnerable groups, who are often found in rural areas, and refers to unused
wireless capacity, including satellite, for providing access in those areas.

Action Line C3 (Access to information and knowledge) is directly linked to Target 1 as it states that
“Governments, and other stakeholders, should establish sustainable multipurpose 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 ...” (ITU, 2005).

Action Line C4 (Capacity building) is directly linked to Target 1, in that basic ICT literacy skills are
essential for making use of the connectivity supplied to villages and via community access. Indeed, C4
explicitly refers to this potential: “Promote e-literacy skills for all ... taking advantage of existing
facilities such as libraries, multipurpose community centres, public access points ...” It also calls for
the empowerment of “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.” (ITU,
2005).
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Another important issue is to ensure that once villages are connected with ICTs, relevant applications
and content are delivered to their inhabitants. The availability of relevant applications and content is
addressed in action lines C7 (ICT applications), C8 (Cultural diversity and identity, linguistic diversity
and local content) and C9 (Media) (ITU, 2005).

Data availability and scope

Target 1 comprises two objectives: 1) connecting all villages with ICTs and 2) establishing community
access points.

Villages have been interpreted as referring to rural areas and reflect the focus on addressing the
information gap between rural and urban areas (ITU, 2010). However, there is no internationally
agreed geographic classification that defines rural areas and distinguishes them from urban areas.
Nor is there a standard for defining villages (Partnership, 2011). This chapter uses the urban and rural
splits provided by countries. The United Nations Statistics Division (UNSD, 2013) recognizes that
definitions will vary between countries but states the importance of providing the urban and rural
split:

"Because of national differences in the characteristics that distinguish
urban from rural areas, the distinction between the urban and the rural
population is not yet amenable to a single definition that would be
applicable to all countries or, for the most part, even to the countries within
a region. Where there are no regional recommendations on the matter,
countries must establish their own definitions in accordance with their own
needs ... traditional urban-rural dichotomy is still needed, classification by
size of locality can usefully supplement the dichotomy or even replace it
where the major concern is with characteristics related only to density
along the continuum from the most sparsely settled areas to the most
densely built-up localities."

Connectivity is focused on the Internet (narrowband and broadband) and both fixed and mobile
phones. Connectivity by radio and television is covered in Target 8.

In ITU’s first attempt to track the WSIS targets (World Telecommunication/ICT Development Report
2010, ITU, 2010), Community access points were interpreted as equivalent to Internet use locations
community Internet access facilities and commercial Internet access facilities.* Tracking community
access points was initially proposed as a WSIS target indictor, 'percentage of localities with public
Internet access centres (PIACs)', broken down by size of locality, or by urban/rural. This indicator was
removed from the list of WSIS target indicators for feasibility reasons and for lack of data
(Partnership, 2011). Community access points are now tracked through the Partnership core
indicator ‘location of individual use of the Internet in the last 12 months' (Partnership, 2010).°> The
breakdown by location includes the two subcategories: 'Community Internet access facility' and
‘Commercial Internet access facility'. Community access points play a vitally-important role in
connecting people who lack access to ICTs. Box 1.1 presents a case study of rural public access
centres in Bangladesh from the Global Impact Study of Public Access to ICTs (Sey et al., 2013).
Findings from the study, which lasted from 2007 to 2012, provide cause for optimism about the
impact that rural public access centres are making. One particularly interesting finding was that when
computer experiences were taken into consideration, there was little difference between rural and
urban users in their rate of use and perceived positive impact. This suggests that geography is not
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necessarily limiting for rural residents — with the right training and access to ICTs, they are also able
to make use of the opportunities afforded by ICTs to improve their economic and social condition.
This is also demonstrated by the Infolady programme in rural Bangladesh (Box 1.2).

Box 1.1: Users of rural public access centres — a case from Bangladesh

The Global Impact Study of Public Access to ICTs (Sey et al., 2013) was a five-year project (2007-2012) aimed
at generating evidence about the character and impacts of public access to ICTs in eight countries:
Bangladesh, Botswana, Brazil, Chile, Ghana, Lithuania, the Philippines and South Africa. Across all countries,
the study found that overall, rural users had lower usage rates than urban users. However, controlling for
level of computer experience, usage frequency and venue type, rural users mostly experienced positive
impacts in similar proportions to urban users.

In the case of Bangladesh, the study estimated that about 46 per cent of users of public access facilities
(telecentres, libraries, and cybercafés) live in rural areas. The study found several noteworthy differences
between rural and urban users. Rural users most commonly accessed the Internet for communication and
leisure, education, employment, and culture and language, although their use trails their urban counterparts
in these areas. Another difference is type of access venue. Rural users largely visited telecentres, while urban
users frequented cybercafés, presumably due to the respective availability of these facilities in their locality.
In general, telecentre users tended to report lower usage, as well as lower levels of positive impacts, than
cybercafé users.

One key finding from the study is that when computer experiences were taken into consideration, there was
little difference between rural and urban users in their rate of use and perceived impact. Hence, it seems
likely that the level of computer experience contributes to the observed rural/urban differences. Rural users,
who are more likely to be inexperienced telecentre users, offer fewer reports of positive impacts compared
with more experienced urban cybercafé users. This finding is consistent with the notion that access to ICTs is
a necessary but not sufficient condition for inclusion in the information society. Other conditions, such as
digital literacy, also need to be in place so that those who are least connected do not continue to be
excluded.

Another finding from the Global Impact Study was that rural users consistently reported lower positive
impacts in communication when compared to urban users, regardless of their computer experiences. These
impacts relate to communication with family and friends, pursuing interests and hobbies, meeting new
people and pursuing other leisure activities. These urban-rural differences can be attributed to different
preferences for modes of communication and leisure activities. Urban residents appear to use ICTs for
leisure and to maintain and expand their social networks.

In this regard, rural residents may be missing the opportunities afforded by ICTs to increase their social
capital.6 Rural residents with fewer social ties may thus be deprived of novel information and be confined to
the provincial news of their close friends (Granovetter, 1983). Their smaller social networks can also limit
their awareness of available employment and other economic opportunities.

Source: Global Impact Study, Technology & Social Change Group.

The World Telecommunication/ICT Development Report 2010: Monitoring the WSIS Targets, A mid-
term review (WTDR) (ITU, 2010) concluded that community access points constitute one of the most
practical methods of providing ICTs in rural areas in many developing countries. Reasons given were
that incomes tend to be lower in rural locations compared to urban areas, and many rural
households simply cannot afford ICTs; shared access is therefore a cost-effective means of providing
rural connectivity. Box 1.1 suggests that community access points are still relevant for rural
communities. However, in recent years, the price of handsets and mobile services has fallen to levels
where basic services are more affordable in rural areas in the form of pre- or post-paid SIM cards.
Given the trend in declining telecommunications costs, it is an opportune time to consider modes of
providing access to rural communities in addition to community access points. Libraries and post
offices (discussed in Target 4), schools (discussed in Target 2) and retail environments, such as coffee
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shops, can also serve as community access points. The challenge for policy-makers and other
stakeholders is finding modalities that work best in rural areas.

As ITU’s first exercise demonstrated (ITU, 2010), assessing the impact of community access points is a
challenging task, particularly from the supply side. One way of capturing the uptake and importance
of community access from the demand side is through the Partnership’s core indicator HH8 ‘Location
of individual use of the Internet in the last 12 months" (Partnership, 2010). The indicator is collected
through household surveys and includes information on locations of Internet use, including
community and commercial Internet access facilities.

Box 1.2: Infolady — a women-centred programme to deliver information services in rural Bangladesh

The Infolady programme’ offers information, communication and ancillary services to rural disadvantaged
dwellers, mostly women. In line with WSIS target 1, the programme provides rural communities with access
points to the Internet and other communication services. In particular, it provides ICT access and locally
relevant content to those members of the population who tend to be most digitally excluded, namely rural
women of poor communities.

The services are provided by specifically trained women — the infoladies — who travel between villages on
bicycles and are equipped with laptops, webcams, mobile phones, printers and Internet connectivity.
Beneficiaries are met both in groups and at their homes, and are offered affordable services that would
otherwise not be readily available. The services offered by infoladies include:

e communication services such as writing messages or VoiP telephone interactions between villagers and
their spouses, or other relatives, who often have to migrate to find employment,

e basic health services, such as blood pressure measurement, blood testing for diabetes,
e reproductive health information and services such as pregnancy tests,
e advice on farming issues, using ICT to access and share relevant information,

e legal advice and assistance in interactions with administrations, for example, obtaining relevant
information online or claiming benefits,

e buying and selling from villagers to enhance their access to markets and provide them with new
opportunities.

An infolady typically listens to a villager’s livelihood problems and assists them with Internet services or
preloaded offline audio-visual livelihood content in the local Bangla language. The programme provides the
infoladies with specific training, and a loan to purchase a bicycle and ICT equipment. They are able to
generate a significant and steady income for themselves through the services they sell and the products they
trade. The programme associates each infolady with an Infolady HUB, a local organization that provides
security, training, logistical and technical support, and credibility. In return, infoladies buy products from the
HUB and sell them to their beneficiaries. They can also buy products from their clients and sell them to the
HUB, which the HUB then sells to retailers.

The model was launched in April 2010 by D.Net and is being scaled up nationwide in Bangladesh. D.Net is
seeking to expand and increase the number of infoladies to 12 000 by the year 2017. Bangladesh Bank (the
central bank of Bangladesh) recently allotted a facility of approximately USD 1.2 million to facilitate the
availability of low-interest loans to infoladies. The fund is disbursed by the National Bank Limited (NBL), a
private bank. This model has already created more than 50 women entrepreneurs in Bangladesh who earn
approximately USD 150 per month. These entrepreneurs have reached over 300 000 rural citizens to date.

The model has had positive impact on the rural population’s wellbeing by addressing issues such as family
planning, hygiene, healthcare during pregnancy, agriculture, education and entertainment.

Over the years, the Infolady programme has received multiple awards for being a unique model of
disseminating information. By providing relevant, useful and localised content to rural women, the
programme contributes to the objectives of WSIS Target 1 in a least developed country context. It is a
practical, low-cost and viable model for connecting rural people and facilitating the creation of knowledge
networks in rural Bangladesh. At the same time, it offers new technology-based self-employment
opportunities for educated rural women.

Source: UNESCAP, Infolady.
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Re-thinking the 'build-it-and-they-will-come' assumption

Action lines C2 and C3 focus on the provision of services by governments and stakeholders, with the
underlying assumption that once infrastructure and access is provided, rural residents will move into
the digital society. This assumption is reminiscent of the telecentres era in the 1990s and early 2000s.
Large investments were made to establish telecentres in rural villages in developing countries, with
the hopes of bridging the digital divide for rural populations. The assumption then was that access to
infrastructure and information would accelerate development in impoverished areas. Since then,
most telecentres have been found to have limited effects in reducing poverty and tend to be
financially unsustainable (Best and Kumar, 2008; Gurstein, 2011). As the WSIS targets and action lines
are being reviewed, this is an appropriate time to consider the validity of the assumption of 'access
equals development'. Would rural populations subscribe to Internet plans and use public access
points if these were available? What other conditions need to be in place for the needs of rural
populations to be addressed?

Another point of consideration arising from the relevant action lines is the implicit order in the
delivery of connectivity and content. As the action lines are currently framed, connectivity precedes
content. The pipelines must be present before content can be delivered. This logical linear order
enables rollout of infrastructure installation in distinct phases, from a project management
perspective. However, as the village of Talea (Box 1.3) demonstrates, there are alternatives to this
modality. In the case of Talea in rural Mexico, the community created a mobile phone network of
their own, and redefined traditional notions of community access. In this case, there was first the
need for information exchange between the villagers and other people in their networks, and then
came the construction of home-grown infrastructure that addressed those communication needs.

Box 1.3: The Mexican village that got itself talking

In the tiny coffee-producing village of Talea de Castro in Mexico, residents are unserved by any of the main
telecommunications operators. For years, the locals have asked the main networks in Mexico to install a
mobile phone antenna in the village. They kept getting the same answer: it was not worth sending an
engineer into the remote mountains of Oaxaca for fewer than 10 000 customers. Villagers said that the
phone companies wanted other infrastructure built before they would provide coverage. According to the
community leaders, the phone companies wanted electricity lines and a new road built to the site where the
antenna would be erected, involving significant cost and red tape for the local people.

Faced with intransigence from big business, the 2 500 villagers of Talea decided to do something for
themselves. They launched a mobile phone network of their own. Using technology from a US-based
company and expertise from a non-profit organisation, Rhizomatica, the villagers installed an antenna on the
roof of a strategically-placed private residence to provide maximum coverage to Talea. Experts from
Rhizomatica worked with the community using local structures and local capacity in order to provide
equipment and services at costs that the community could afford.

Calls and texts within the village are free and calls to areas outside are significantly cheaper than they would
be using the big telecom companies. Residents report that a five-minute call to the United States only cost
30 cents, which is about ten times cheaper than using a landline. Other residents have boosted their income
by carrying a phone. Taxi drivers could get work through their mobile phones rather than driving around the
streets looking for work. The impact is not just economic in nature. When newcomers arrive in the village,
they automatically receive a message telling them to go to the local radio station to register their phone.
Their phones can then be used to get help in a medical emergency or when flooding occurs.

Since its initial launch, calls had been restricted to five minutes to avoid saturating the system's capacity.
Residents have now installed a more permanent antenna on top of a specially built phone mast to provide
more lines and wider coverage.

Source: BBC Latin American news, 14 October 2013.8
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The rest of this chapter reviews the indicators for Target 1, data availability to track the indicators
and reports the progress towards the achievement of this target since the 2010 review. It further
discusses the importance of staying committed to the target, while taking a more integrated
approach to connecting rural populations to ICTs.

Indicators to track WSIS Target 1

The following four indicators were identified to track Target 1:

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.

Indicator 1.1 refers to the percentage of a country’s inhabitants that live within rural areas and are
served by a mobile telephone signal, irrespective of whether they use the service — either as a
subscriber or a user who is not a subscriber. The indicator measures the theoretical ability to use
mobile cellular services, not the actual use or level of subscription.

Indicator 1.2 refers to phone access at home by in-scope urban and rural households. The indicator is
further split into four parts based on the type of phone access. This indicator measures phone access
at home and reflects the shared nature of the phone use at home regardless of who the subscriber is.

Indicator 1.3 refers to Internet access at home by in-scope urban and rural households and by type of
Internet access services they have. As with Indicator 1.2, this indicator assumes that once a
household has an Internet subscription, family members will be able to use online services regardless
of who the subscriber is. The indicator does not measure actual use.

Indicator 1.4 refers to the use of the Internet by in-scope® urban and rural individuals and the
location of their Internet use. This indicator focuses on Internet use rather than access, which is
covered by Indicator 1.3. Locations of use include community and commercial Internet access
facilities.

Table 1.1 presents the data sources used in this report for measuring Target 1. For Indicator 1.1, the
original data sources are telecommunications operators. In almost all countries, data are aggregated
at the national level by telecommunication/ICT regulators and ministries, which provide information
annually to ITU. The indicator is a further disaggregation of the Partnership core ICT indicator, A7.
The split of the indicator into urban and rural is not collected by most countries and was estimated
from urban and rural classifications in population censuses. For indicators 1.2 to 1.4, the data are
collected by ICT household surveys, usually conducted by national statistical offices (NSOs).
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Table 1.1: Data sources for indicators for measuring Target 1

Indicators Partnership Data availability (2012 or 2011)

core indicator

1.1 Proportion of rural population covered A7 High — based on country data for mobile-
by a mobile cellular telephone network, population coverage and rural population
by type of mobile cellular telephone data; estimated from ITU data covering 177
technology countries.

1.2 Proportion of households with HH3 Low — Fewer than 19 countries had data by
telephone, by type of network, by urban/rural and type of network.
urban/rural

1.3 Proportion of households with Internet  HH6, HH11 Low — 21 countries had data by urban/rural;
access, by type of access, by urban/rural data availability is lower when disaggregated

by type of access.

1.4 Proportion of individuals using the HH7, HH8 Low — 19 countries had data by urban/rural
Internet, by location, by urban/rural split and 16 countries had data by locations of

use.

Source: ITU.

The indicators used for the current review are from Partnership (2010). Changes to the household
indicators were finalized in 2013, with some changes to HH3, HH11 and HH8. Changes to the
indicators on ICT infrastructure and access were also finalized in 2013, with A7 becoming A6 and
being limited to 3G mobile networks. See ITU (2014) for more information.

Achievements against Target 1

Rural population covered by a mobile phone network

This is measured by Indicator 1.1 and is Partnership core indicator A7. It refers to the proportions of
rural populations covered by a mobile cellular telephone network. Indicator 1.1 is disaggregated by
mobile phone technology, as follow:

e 2G mobile communication network (providing download speeds of below 256 kbit/s)
e mobile broadband signal (providing download speeds of at least 256 kbit/s).*

Considerable progress has been made in Indicator 1.1 in terms of mobile-cellular coverage for rural
populations since 2003. Based on the latest statistics, only about one in eight rural residents is out of
range of a mobile signal (see Table 1.2); this compares to one in four in 2008 and about one in two in
2003. By the end of 2012, 87 per cent of the world's rural population, or 2.9 billion people, were
covered by a mobile cellular signal. In 2008, it was 76 per cent (2.5 billion people) and in 2003, 45 per
cent (1.5 billion people). The number of rural residents not covered decreased from 800 million in
2008 to 451 million by the end of 2012. Progress made by regions from 2003 to 2012 is shown in
Chart 1.1.

Page | 18



Target 1: Connect all villages with ICTs and establish community access points _

Table 1.2: Rural population covered by a mobile cellular signal,** 2012

Region Overall mobile Rural population Rural population Rural population
cellular coverage covered covered not covered

% % millions millions

Africa 88 79 498 129
Americas 99 96 171 9
Asia 92 87 2017 309
Europe 100 98 196 3
Oceania 98 84 3 0.6
World 93 87 2 886 451

Source: ITU estimate.

Chart 1.1: Rural population covered by a mobile cellular signal, by region, 2003-2012
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Source: ITU estimate.

In 2003, only 23 per cent of rural populations in Africa were covered by a mobile cellular signal; this
coverage had improved to 79 per cent by the end of 2012. Mobile cellular coverage in Asia nearly
doubled from 45 per cent in 2003 to 87 per cent by the end of 2012. Even in Oceania where some of
the most remote countries in the world are located, 84 per cent of rural populations were covered by
a mobile cellular signal by the end of 2012, up from 60 per cent in 2003.** While this is still below the
87 per cent global coverage, the increase in connectivity has helped many rural citizens in small
island states of Oceania to connect to information and services previously lacking in their locality
(Box 1.4 describes the information-communication revolution in the Pacific). European countries
connected a further 7 per cent of their rural populations between 2003 and 2012, with many
countries in Europe now reporting 100 per cent mobile cellular coverage for their rural populations.
At the end of 2012, the Americas had rural connectivity comparable to Europe (96 per cent of rural
population).
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Box 1.4: An Information-communication revolution in the Pacific

Oceania is a region comprised of some 9 000 islands spread across a vast ocean, making them among the
most remote in the world (with the exception of Australia and New Zealand). This is also a region where ICT
outreach is rapidly developing. More than two million people in Papua New Guinea and the Pacific Islands
gained access to mobile phones over the last six years. Access to mobile networks and devices has reduced
isolation, made it easier and cheaper to do business, and increased government options for service delivery.

In Papua New Guinea and the Pacific Islands, villagers who for years had made three-hour long boat trips to
make a simple phone call to the capital, are now calling and texting family in other provinces and even other
countries. Government and business transaction costs are also decreasing as connectivity improves. The
benefits have been felt right across Papua New Guinea, Samoa, Solomon Islands, Tonga and Vanuatu, and
are now stretching into the North Pacific. The telecommunications revolution is also creating jobs where
they are needed most: directly creating livelihoods for at least 30 000 people in Papua New Guinea alone.

Mobile phones are just the beginning. High-speed broadband is the next step to help overcome the
challenges related to remoteness. Currently, most Pacific Island countries still depend on costly satellite links
with limited bandwidth, and Internet connectivity costs are among the highest in the world. A 256 kbit/s
broadband Internet connection costs around USD 650 per month in Palau. In Kiribati, one of the poorest
countries in the region, it would cost USD 430. Such high rates are common across the Pacific. As a result,
less than 1 per cent of the region’s population typically has access to a reliable Internet connection. Where
the Internet exists, access speeds are often slow and connectivity sporadic. Outside the main towns, people
are still more likely to communicate with letters transported by ship than by e-mail.

The situation is expected to improve in 2014 with the arrival of broadband. Through a project funded by the
World Bank and Asian Development Bank, an 830 km fibre-optic cable will be installed underwater to
connect Tonga, a country made up of 176 islands spread across 700 000 square kilometres of ocean, to the
Southern Cross Landing Station in Fiji, and onwards to global broadband networks.

Source: adapted from World Bank (2013).

This optimistic evaluation and outlook for rural mobile cellular availability has two caveats. First,
indicator 1.1 focuses on the proportion of inhabitants that are within range of a mobile cellular
signal, irrespective of whether or not they are subscribers. The numbers presented above are not
equivalent to mobile subscription density or mobile usage. Second, data were not available for many
developing countries that presumably have lower cellular signal availability. In Oceania, nine out of
the nineteen countries in the region had no data about mobile coverage.

Turning to the indicator on rural populations covered by a 3G mobile cellular network, data
availability was considerably lower. Chart 1.2 shows the proportion of rural populations covered by a
3G mobile cellular signal for countries that reported non-zero data for 2012." A 3G mobile cellular
signal is least available in African countries, with many sub-Saharan countries reporting no 3G mobile
cellular coverage for their rural populations. While Chart 1.1 demonstrates tremendous progress in
closing the digital divide in terms of mobile cellular signal availability to rural populations, Chart 1.2
demonstrates that there is still a considerable gap between developed and developing countries in
terms of 3G cellular coverage. However, this gap is expected to close rapidly in the next few years —
especially if current growth in mobile ownership is sustained. To provide better signal coverage to
their subscribers, operators are likely to upgrade existing infrastructure to 3G or better, or install
new infrastructure that would be faster than 2G.

3G mobile cellular coverage of rural populations ranged from highs of over 90 per cent in several
developed countries to 100 per cent in the United Arab Emirates and Bahrain. Among developing
countries, Fiji has done noticeably well in making 3G mobile cellular coverage available to rural
residents. This progress was recognized in ITU's Measuring the Information Society 2012 (ITU, 2012).
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Fiji tied for the third largest improvement of any country, moving up five places to 88th from 2010 to
2011. In the 2012 report, ITU attributed Fiji's high ranking to strong growth in mobile-broadband
penetration, extension of 3G coverage, and the development of Fiji's, and the Pacific's, first national
broadband plan. The country is ranked 82nd in the 2013 report (ITU, 2013).

The rural populations of a number of African countries do not have 3G mobile cellular coverage. This
lack of access means that mobile services are mainly limited to basic telephony like phone calls and
text messages. Public services that require a 3G connection are still unable to reach the populations
who are likely to benefit most from using such services.
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Chart 1.2: Rural population covered by a 3G mobile cellular signal,** 2009-2012
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Note: The country of Sudan split in 2011.
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Indicator 1.1 provides contrasting results on progress made towards connecting rural populations to
ICT and these have implications for how the digital divide is defined post-2015. As shown above,
progress in 2G mobile cellular coverage has been impressive, while progress in 3G mobile cellular
coverage has been modest — at least for most developing countries. However, 3G is a fairly new
technology and many countries are just starting to deploy 3G or LTE Advanced technology." Global
coverage patterns could therefore change rapidly in the coming years, with 3G perhaps taking a
shorter time than 2G to achieve near global coverage. As countries move to deploy 3G or LTE
Advanced infrastructure, the issue of spectrum allocation could also become more salient. To meet
the increase in demand for radio spectrum, it is important to have agreement on uniform and
coordinated strategies both within countries and between neighbouring countries.’® If the current
growth trends continue, the mobile digital divide may soon be less about a dichotomy of haves and
have-nots for a basic mobile signal, and more about the quality of connectivity. The scarcity of 3G
mobile cellular coverage for rural populations, especially in developing countries, suggests that
quality of access will be a key dimension of the digital divide post-2015. The amount of information
and services that can be accessed on a smartphone with a 3G or 4G connection is significantly
greater than that available on a basic mobile phone on a 2G network.

The issue of the quality of access is relevant, even in developed countries. A recent study released by
the Pew Research Center’s Internet Project’’” found that 63 per cent of American adult mobile phone
owners in the United States now use their phones to go online, a figure that has doubled since the
Pew Research Center first started tracking Internet usage on mobile phones in 2009. For many, such
as younger adults or lower-income Americans, mobile phones are often a primary device for
accessing online content; 21 per cent of all adult mobile phone owners now do most of their online
browsing using their mobile phone rather than a computer. However, screens are considerably
smaller on mobile devices and the data connection is usually of a lower speed and often more
expensive than a fixed-line connection. In addition, fixed-broadband packages often provide
unlimited data allowances, while mobile-broadband packages are capped. Finally, the quality of
mobile broadband networks depends on the number of people using the network at the same time.
While mobile devices appear to be the future of Internet access, these factors relating to quality of
access need to be considered.

If trends for growing 3G mobile Internet occur in developing countries, the availability of basic 2G
mobile networks would not be able to meet the communication needs of their populations — and
even more so for rural residents. One way of meeting this challenge is to look for cost-effective ways
of ensuring coverage that will give telecom operators an incentive to serve rural populations. Box 1.5
highlights emerging technologies that provide mobile coverage for remote parts of Congo without
the installation of costly cell towers.
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Box 1.5: Emerging technologies provide mobile coverage in rural Congo

Emerging technologies in the form of picocells may soon provide mobile coverage to the remote parts of
Congo. In 2012, the Pan-African telecom provider RascomStar-QAF, Viasat and UK-based ip.access
announced plans to use small access nodes called picocells to provide coverage even in Congo's rainforests.
Picocells have a range of hundreds of metres compared to the tens of metres range of femtocells that are
typically used to deliver a private signal to homes outside of the coverage area.

The RASCOM-QAF satellite is the first satellite entirely dedicated to the African continent. When it was
launched in 2010, one of the goals was to provide the African continent with mobile network coverage.
However, in many remote and rural parts, people are still unable to use mobile phones simply because of
the lack of necessary infrastructure, particularly telecommunications towers.

To address the lack of cell towers, the partnership will install 50 picocells mini base stations around Congo to
provide mobile coverage to remote rural communities. UK-based company ip.access will supply picocells
around Congo, with one gateway in the capital, Brazzaville. Each cell will then create a private wireless
network in a particular area. A picocell is easy to use and the company says that it could be put up by
someone with basic technical knowledge. Therefore, the picocell solution would be much simpler and
cheaper than building new towers and expensive base stations. The partnership believes that this solution
will provide affordable universal telephony access to previously unconnected parts of the world at an
affordable price.

Source: ITU research based on BBC News (5 June 2012).

Proportion of households with telephone

This is measured by Indicator 1.2 and is Partnership core indicator HH3. It refers to phone access at
home by in-scope urban and rural households.™ The indicator is split into four parts, as follows:

Proportion of households with any telephone access

Proportion of households with fixed telephone only

Proportion of households with mobile cellular telephone only
Proportion of households with both fixed and mobile cellular telephone.

The data for Indicator 1.2 are collected by ICT household surveys, usually conducted by NSOs. Data
for the indicator split by rural/urban breakdown were very limited and only a handful of countries
(17-20) reported data for the years 2011 or 2012. One reason for the scarcity is that many developed
countries have stopped tracking fixed-line phone subscriptions at the household level; data were also
very limited for the least developed countries.

Chart 1.3 uses available data to show the proportions of households with any phone access,
disaggregated by urban and rural populations, and showing the differences between levels of urban
and rural access. Overall, access to phone services was high for rural households in countries for
which data were available, except for Malawi (30 per cent) and Guatemala (3 per cent). For the other
countries, penetration of phone access for rural households was high, ranging from 72 to 100 per
cent for 2012. Not surprisingly, for most countries, urban households had greater access to phone
than rural households. Rural/urban differences were largest in Malawi (43 percentage points),
Panama (24 percentage points), and Guatemala (21 percentage points).
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Chart 1.3: Households with any telephone access, by rural/urban difference, 2012/2011
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Table 1.3 presents multi-year data for rural/urban differences for households with any phone access,
for selected countries. Only nine countries had multi-year data for the time period 2009 to 2012. In
Japan and the Republic of Korea, rural and urban access was consistently high (99-100 per cent). The
other countries have been making steady progress at narrowing the gap between rural and urban
populations. Georgia for instance, had a rural/urban gap of 55 percentage points in 2010 and this
narrowed to 18 percentage points in 2012; rural penetration improved from 18 to 77 per cent in the
same period.

Table 1.3: Households with any phone access, by rural/urban difference, 2009-2012, percentage

Country 2009 2010 2011 2012
Rural Urban  Diff. Rural Urban  Diff. Rural Urban  Diff. Rural Urban  Diff.
Georgia . .. . 18 73 -55 . . . 77 96 -18
Azerbaijan 47 85 -38 82 91 -9 . . . 86 99 -13
Paraguay 79 92 -13 76 93 -17 84 95 -12 88 97 -10
Thailand 87 95 -8 . . . 91 96 -5 91 96 -5
Turkey 94 96 -2 94 97 -3 93 97 -4 93 97 -4
Costa Rica 79 92 -13 81 93 -12 91 97 -6 95 98 -3
El Salvador 77 90 -13 84 92 -9 86 93 -7 88 91 -3
Japan 100 100 0 99 99 0 100 100 0 99 100 0
Korea, Rep. 100 100 0 . . . 100 100 0 100 100
Source: ITU.

Note: .. not available.

Turning to proportions of households with fixed phone only, the statistics suggest the decreased
importance of the fixed phone line (Chart 1.4). In almost all 17 countries with data available, with the
exceptions of Canada and Ecuador, the proportion of rural households with fixed phone only was less
than 10 per cent in 2012. These figures are consistent with dipping global trends in fixed phone
subscription rates (ITU, 2013a). Fixed-telephone networks are often limited to urban areas,
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particularly in developing countries. In rural areas, many people are getting connected with mobile
phones instead of fixed phone because mobile cellular prices have been dropping rapidly to the

extent that low-income groups can afford connectivity.

Chart 1.4: Households with fixed phone only, by rural/urban difference, 2012/2011
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In terms of the rural/urban differences, rural households lag urban households in most countries for
which data are available. The largest differences were in Ecuador (39 percentage points) and Panama
(35 percentage points). Several countries reported higher access figures for rural households, though
the differences were small in all cases. In those cases, the difference is likely due to rural households
retaining their fixed-line subscriptions and not adopting mobile phones. This observation is
consistent with demographically older rural populations who tend to be later adopters of mobile
technology (Bond et al., 2007).

Table 1.4 shows multi-year data for the proportion of households with fixed phone only, by
rural/urban differences, from 2009 to 2012. Only nine countries had multi-year data for this time
period. In most of these countries, the proportion of both rural and urban households with fixed

phone only decreased over the time period.
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Table 1.4: Households with fixed phone only, by rural/urban difference, 2009-2012, percentage

Country 2009 2010 2011 2012

Rural Urban  Diff. Rural Urban  Diff. Rural Urban  Diff. Rural Urban  Diff.
Georgia . . . 18 73 -55 . . . 2 6 -3
Azerbaijan 6 9 -2 6 9 -3 5 8 -3
El Salvador 2 7 -4 2 3 -2 1 3 -2 1 2 -2
Thailand 1 3 -1 1 2 -1 1 2 -1 0 1 -1
Costa Rica 20 16 4 19 13 6 10 8 2 5 6 0
Egypt 6 9 -3 . 2 3 -1 1 1 0
Japan 3 4 0 5 2 6 4 1 5 4 1
Turkey 11 6 2 2 6 3 5 2 4
Korea, Rep. 9 3 6 . 6 2 4 6 2 4

Source: ITU.

Note: .. not available.

The third component of Indicator 1.2 is proportions of households with mobile phone only. Overall,
mobile phones appear to be playing an increasingly significant role in connecting rural households.
Proportions of rural households with mobile phone only ranged from 2 per cent in Guatemala to 85
per cent in Paraguay. In 11 of the 19 countries with available data, this proportion was over 50 per
cent. This is significantly higher than the corresponding figures for fixed phone only.

For access by mobile phone only, there was a higher proportion of rural households than urban
households in 12 countries out of 19 countries with available data. This is likely to be a function of
rural households having limited access to fixed phone services.
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Chart 1.5: Households with mobile telephone only, by rural/urban difference, 2012/2011
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Table 1.5 shows multi-year data for the proportion of households with mobile phone only, by
rural/urban differences, from 2009 to 2012. In seven of the nine countries with data available, the
proportion of rural households with mobile phone only increased significantly. For instance, in
Azerbaijan, the proportion of rural households with mobile phone only more than doubled from 14
per cent in 2009 to 38 per cent by 2012. In Costa Rica, the proportion nearly doubled, from 25 per

cent in 2009 to 48 per cent by 2012.
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Table 1.5: Households with mobile phone only, by rural/urban difference, 2009-2012, percentage

Country 2009 2010 2011 2012

Rural Urban Diff. Rural Urban Diff. Rural Urban Diff. Rural Urban Diff.
Japan 9 7 2 10 19 -8 13 20 -8 15 26 -11
Korea, Rep. 14 21 -6 .. .. . 5 6 -1 4 7 -2
Costa Rica 25 18 7 28 23 5 41 29 12 48 34 15
Thailand 75 54 21 78 56 22 82 60 21 83 67 16
Paraguay 76 61 15 76 63 13 81 62 19 85 67 19
Turkey 35 33 2 45 38 7 51 42 9 37 18 19
Egypt 49 34 15 . . .. 58 40 18 61 42 19
Azerbaijan 14 18 -4 40 18 22 . . . 38 16 22
El Salvador 65 45 21 74 54 20 78 59 19 80 56 24
Source: ITU.

Note: .. not available.

Chart 1.6 shows a comparison of rural households by the two modes of access. In Colombia, Egypt, El
Salvador and Thailand, less than 1 per cent of rural households have fixed phone only, while values
for mobile phones only range from 61 per cent (Egypt) to 84 per cent for Colombia. The chart
underscores the earlier point made about the phenomenal role that mobile phones have played in
recent years to connect rural residents in developing countries.

Chart 1.6: Rural households by fixed phone only and mobile phone only, 2012/2011
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With regard to proportions of households with both fixed and mobile phone, the data are consistent
with the trends discussed earlier (Chart 1.7). In seven of the 17 countries for which data are
available, the proportion of rural households with both fixed and mobile phone was below ten per
cent. Given that fixed phones are less likely to be available to rural households, there would naturally
be a lower proportion of rural households that have access to both fixed and mobile phone. The
Republic of Korea, Canada and Japan have some of the smallest rural/urban differences in terms of
connectivity to both fixed and mobile phone. Rural and urban residents in these three countries were
as likely to have high access to both types of telephony. In Guatemala, less than 1 per cent of both
urban and rural households had fixed and mobile phone. In the State of Palestine, about two in five
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households (both urban and rural) had fixed and mobile phone. The largest rural/urban differences
were in Georgia, Columbia and Panama (60, 39 and 33 percentage points respectively).

Chart 1.7: Households with both fixed and mobile telephone by rural/urban difference, 2012/2011
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Source: ITU.

Overall, Target 1 has not been achieved in respect of telephone connectivity, although significant
progress has been made. For most of the countries for which data are available, over 70 per cent of
rural households have phone access of some type. The proportion is likely to be lower for least
developed countries, most of which do not collect data on ICT access.

Although data availability was generally low for Indicator 1.2, three trends are evident:

e Mobile telephony is providing connectivity to rural populations who had been largely excluded
from the diffusion of fixed-line telephony.

e Rural populations are tending to connect via mobile telephony only — whether from lack of
choice and/or because mobile phones offer other advantages.

e Although telephone signal coverage is widespread, there are still rural populations who are
unconnected. When they are connected, the next digital divide is likely to be one of quality of
access, as evident from the low availability of 3G signals for rural populations in Indicator 1.1.

Proportion of households with Internet access

This is measured by Indicator 1.3 and uses the Partnership core indicators HH6 and HH11. It refers to
the proportion of households with Internet access, by type of access, by urban/rural. Indicator 1.3 is

split into two parts, as follows:

e Proportion of households with any Internet access, by urban/rural
e Proportion of households with Internet access, by type of access, by urban/rural.

Indicator 1.3 deals with Internet access for rural households. Measuring rural household access to
the Internet, and especially broadband Internet, is important for understanding how well connected
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rural households are. ICTs in the home represent a fundamental measure of accessibility, as residents
can access the Internet within the privacy of their home and have more control on the duration and
purpose of use. Household access also monitors shared access to ICTs. Residents in rural
communities in many developing countries cannot afford personal ICTs — unlike their counterparts in
developed countries. Therefore, shared access in the home may be their only means of being
connected. The measurement of household access enables policy-makers to make evidence-based
policy decisions, especially where access is low. From a measurement perspective, household access
is an unambiguous measurement, as a household is a well-defined statistical concept and the
maximum penetration level is 100 per cent (ITU, 2010). The limitation to measurement of household
Internet access is that access outside the home is not captured. Indicator 1.4 provides information on
use of the Internet at locations other than home.

Chart 1.8 shows the proportion of households with any Internet access by rural/urban differences, in
2012 and 2011. Only 21 countries had data on household Internet access dissected by rural/urban.
As with other household indicators, very little data are available from least developed countries.
Rural household penetration ranged from 1 per cent in Guatemala and El Salvador to 94 per cent in
the Republic of Korea. Of the 21 countries, seven had rural household penetration of less than 10 per
cent and ten had penetration between 10 per cent and 50 per cent. Only four countries had rural
household penetration rates of above 50 per cent.
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Chart 1.8: Households with any Internet access by rural/urban difference, 2012/2011
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Source: ITU World Telecommunication/ICT Indicators Database.

Rural/urban differences, especially in developing countries, show clearly that rural households are
being left behind. In Guatemala, urban households are 12 times more likely to be connected to the
Internet than rural households. In Georgia, the ratio is ten times. Even for several countries with
relatively high GNI per capita, rural/urban differences are noticeably large. In Morocco, the
difference in rural and urban household connectivity was 36 percentage points, in Ukraine 32
percentage points and in Turkey 28 percentage points.

Table 1.6 shows the proportion of households with Internet access, by rural/urban differences, from
2009 to 2012. In respect of the 12 countries that had data for this indicator, rural household
penetration of the Internet is growing, but generally at a slow rate. Nevertheless, several countries
have done very well in ensuring that rural households are connected to the Internet. In Azerbaijan,
rural household penetration more than doubled from 21 per cent in 2009 to 45 per cent in 2012. In
Costa Rica, penetration quadrupled, from 8 per cent in 2009 to 33 per cent in 2012.
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Table 1.6: Households with any Internet access, by rural/urban difference, 2009-2012, percentage

Country 2009 2010 2011 2012

Rural Urban Diff. Rural Urban Diff. Rural Urban Diff. Rural Urban Diff.
Colombia 1 19 -18 2 24 -23 2 29 -27 5 40 -35
Azerbaijan 21 42 -21 29 58 -29 . . . 45 80 -34
Ukraine . . . 6 30 -24 10 38 -28 14 45 -32
Paraguay 3 17 -14 2 21 -19 6 32 -26 6 38 -31
Belarus 10 31 -21 13 38 -25 21 47 -26 27 57 -30
Turkey 16 36 -20 24 49 -25 23 51 -28 27 55 -28
Costa Rica 8 26 -19 11 32 -21 18 43 -25 33 56 -22
Thailand 4 21 -17 5 24 -18 6 26 -19 11 32 -21
El Salvador 0 9 -9 1 12 -11 2 17 -15 1 17 -16
Egypt 19 33 -15 . . . " " . 26 40 -14
Japan 81 84 -3 79 85 -6 84 89 -6 84 89 -4
Korea, Rep. 91 97 -6 . . . 94 98 -4 94 98 -4

Source: ITU World Telecommunication/ICT Indicators Database.

Note: .. not available.

Despite the progress made in some countries, the overall trend of a widening gap between rural and
urban households is clear. In Colombia, the rural/urban difference doubled from 18 to 35 percentage
points between 2009 and 2012. In Azerbaijan, the difference increased from 21 to 34 percentage
points. Given that Internet infrastructure is typically rolled out first in urban areas, the trend
observed is unsurprising. Nevertheless, the growing gaps deserve attention so that rural households
do not fall too far behind. For areas where access is limited, efforts should be made to improve
connectivity so that rural households can start to experience the benefits of the Internet as many of
their urban counterparts are already doing.

Box 1.6 highlights ways in which the Internet and mobile phones are improving the reach and
effectiveness of health, economic and agricultural programmes in Africa.

Page | 33



Final WSIS Targets Review: Achievements, Challenges and the Way Forward

Box 1.6: Internet-based applications for rural populations in Africa

A recent report by the McKinsey Global Institute identified several opportunities for Internet-driven growth
and productivity in several sectors including health, financial services and agriculture. Three opportunities in
these sectors that are specific to rural populations are highlighted below:

Health

Remote diagnostics and telemedicine could address 80 per cent of the health issues of patients in rural
clinics, thereby revolutionising health care for large portions of the population, while reducing costs and
travel time. Internet access could enable widespread automation and centralisation of patient admissions,
health records and supply chains in public health systems and private hospitals. It also paves the way for
advances in practitioner education and training.

Telemedicine can also be used to promote health education and ensure that patients follow through on
treatment regimes. Uganda’s Text to Change project aims to increase public knowledge of HIV/AIDS
prevention through text messaging, using a multiple-choice quiz for Celtel mobile subscribers in the rural
region of Mbarara. At the end of the quiz, a final text message is sent to encourage participants to go for
voluntary testing and counselling at the local health centre. This project led to an increase of nearly 40 per
cent in the number of people coming in for free HIV/AIDS screening. In a scheme in Mozambique,
tuberculosis patients receive daily SMS reminders to remind them to take their medication; this has raised
compliance rates considerably.

Financial Services

The Ethiopia Commodity Exchange (ECX) provides a virtual marketplace and is accessible online, by phone
and SMS. It improves transparency on supply, demand and prices, and increases farmers’ share of revenue.
The ECX receives more than one million requests per month for market information, with 80 per cent
coming from rural areas. As the Internet brings greater transparency, producers are able to see price
differences between different grades and commodities. They are therefore able to make more informed
decisions on what to plant and can see the quality premium and discount associated with post-harvest
production. Likewise, the Agricultural Commodity Exchange in Malawi allows farmers to submit bids and
offers online. The East Africa Exchange goes one step further, providing a virtual trading platform, building a
regional market and improving price transparency for farmers across six countries. It also provides support
services such as warehousing, logistics and market intelligence on stockpiles and expected yields of key
crops.

Agriculture

Internet-based agriculture platforms also have the potential to drive up demand for web access, and thus
support infrastructure rollout in rural areas. This is exactly the effect that the Senegal-based Manobi had on
mobile networks. The initiative, which provides weather and pricing information to fishermen via SMS and
WAP, has directly assisted with extending network coverage to remote areas. Technology-driven agricultural
services have already shown their ability to improve crop yield, expand access to markets and boost revenue
for farmers — thus improving livelihoods and boosting the broader economy. Such services could also create
a valuable market in and of themselves, growing to some USD 3 billion a year across Africa by 2025.

Source: adapted from McKinsey Global Institute (2013).

More than just showcasing Internet-based applications for rural populations, Box 1.6 advances the
notion that emphasis on Internet connectivity for rural populations can enhance the ways in which
development programmes reach the populations that can benefit the most. Furthermore, uptake of
the applications could lend strength to infrastructure rollout in rural areas by driving up demand for
web services, as in the case of the Senegalese Internet-based agricultural platforms.

Charts 1.9 to 1.11 present the proportion of households with Internet, by type of access and by
rural/urban differences. The different types of access shown are narrowband, fixed (wired)
broadband and wireless broadband.

Chart 1.9 shows the proportion of households with narrowband access by rural/urban differences in
2012 or 2011. Narrowband includes analogue modem (dial-up via standard phone line), ISDN
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(Integrated Services Digital Network), DSL at advertised download speeds below 256 kbit/s, and
mobile phone and other forms of access with an advertised download speed of less than 256 kbit/s.
Narrowband mobile phone access services include CDMA 1x (Release 0), GPRS, WAP and i-mode

(Partnership, 2011).

Only 12 countries had data on narrowband access split by rural/urban. For most countries shown, the
proportion of rural households with narrowband access is low (below 10 per cent), with the
exception of Japan, where the proportion was 18 per cent in 2012. Even for urban households, the
proportions are low, with Japan showing the highest penetration at 16 per cent. Because household
penetration rates were generally low, the differences between rural and urban household
penetration were also small (less than 10 percentage points in all cases).

Chart 1.9: Households with narrowband access by rural/urban difference, 2012/2011
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Chart 1.10 shows the proportion of households with fixed broadband access by rural/urban
differences in 2012 or 2011. Fixed broadband refers to fixed (wired) high-speed access to the public
Internet (a TCP/IP connection) at downstream speeds of at least 256 kbit/s. This can include cable
modem, DSL and fibre-to-the-home/building (Partnership, 2011).

Thirteen countries had data available for this part of Indicator 1.3. Rural household penetration
varied considerably across countries and ranged from a low of 1 per cent in Morocco and Ecuador to
a high of 94 per cent in the Republic of Korea. Rural household penetration of fixed broadband was
generally higher than narrowband but five developing countries had penetration rates of less than or
equal to 10 per cent of households. For developed countries with data available, rural household
penetration was about 50 per cent or more. The rural/urban gap was highest in Azerbaijan where
urban households were four times more likely to have fixed broadband access than rural households.
The gap was smallest in the Republic of Korea where rural households enjoy a level of connectivity
similar to their urban counterparts (94 and 98 per cent respectively in 2012).
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Chart 1.10: Households with fixed broadband access by rural/urban difference, 2012/2011
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The third part of Indicator 1.3 focuses on the proportion of rural households with wireless broadband
access. Wireless broadband refers to wireless high-speed access to the public Internet (a TCP/IP
connection) at downstream speeds of at least 256 kbit/s. This can include satellite Internet,
terrestrial fixed wireless and fixed WiMax. It also includes broadband terrestrial mobile wireless

access, which includes the following two types of subscriptions:

e standard mobile subscriptions with active use only, which include mobile subscriptions with
advertised data speeds of at least 256 kbit/s and which have been used to make an Internet data
connection via IP in the previous three months;

e subscriptions to dedicated data services over a mobile network that are purchased separately
from voice services either as a stand-alone service (modem/dongle) or as an add-on data
package to voice services, which requires an additional subscription.

Chart 1.11 shows the proportion of households with mobile broadband™ access by rural/urban
differences in 2012 or 2011. Twelve countries had data available for this part of Indicator 1.3. Rural
household penetration of mobile broadband access ranged from less than 1 per cent in Ecuador and
Egypt to 94 per cent in the Republic of Korea.
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Chart 1.11: Households with mobile broadband access by rural/urban difference, 2012/2011
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Source: ITU.

The figures from Azerbaijan and Costa Rica reflect the opportunity of mobile broadband for
connecting rural households. For both countries, the proportion of rural households with mobile
access was higher than fixed broadband access. It is possible that rural households in these countries
could be skipping the wait for rural broadband connections and adopting mobile broadband. For this
adoption trend to gain traction, cost is a key barrier to be overcome. Even in developed countries,
the cost of mobile broadband can still be prohibitively high for the average household. In rural areas
of least developed countries, the cost is likely to be out of reach for most residents.

In 2012, rural households connected to the Internet were most likely to have broadband access. At
least for countries with available data, narrowband Internet does not seem to be playing a large role
in connecting rural households. Mobile broadband has the potential to connect rural households, as
mobile infrastructure requires a lower investment by operators. Mobile broadband is a fairly new
technology and as it develops in the next few years, subscription costs could be lowered to a level
where low income households can afford it. However, to formulate the appropriate policies to
connect rural households, policy-makers need to know the extent of connectedness and, as the
preceding sections show, this information is scarce for the countries and regions that are the least

connected.

In terms of progress made towards Target 1, Indicator 1.3 is still far from being achieved. In 2010, the
WTDR reported that Internet access in rural households was very limited in developing countries and
broadband access did not exceed 10 per cent of rural households in any developing country for
which data were available. Current data indicate that little progress has been made with regard to
connecting rural households to the Internet. Even if substantial efforts are made in the time
remaining, it is highly unlikely that all rural populations could be connected to the Internet by 2015.
For full access to the possible economic and social benefits afforded by ICTs, the Internet needs to be
made available to rural residents who are already struggling with difficult geographic and

demographic conditions.

The failure to adequately connect rural households calls to attention the need to rejuvenate efforts
to this endeavour in the time remaining and also post-2015. This is not to say that Internet access
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should take precedence over other development goals like poverty reduction and improvement of
health. However, there is a growing awareness that ICTs can greatly accelerate the speed at which
innovations are diffused and applied.

Proportion of individuals using the Internet

This is measured by Indicator 1.4 and uses Partnership core indicators HH7 and HH8. It refers to the
proportion of individuals using the Internet, by location and by rural/urban. This indicator is split into
two parts, as follows:

e Proportion of all individuals using the Internet at any location in the previous 12 months

e Proportion of Internet users using the Internet at each location (namely home, work, place of
education, another person’s home, community Internet access facility, commercial Internet
access facility, any place via a mobile cellular telephone, and any place via other mobile access
devices) (Partnership, 2011).

This indicator focuses on use rather than access, which is covered by Indicator 1.3.

Globally, about two in every five persons (39 per cent of the world’s population) were estimated to
have used the Internet in 2013. The global estimate of Internet users has increased at the rate of
about 3 percentage points per annum since 2006. The percentages of Internet users in Africa and
Asia have been below global averages since 2006. Only one in five persons living in Africa (21 per
cent) and one in three in Asia (32 per cent) accessed the Internet in 2013. These global estimates do
not differentiate between rural and urban areas; in cases where data by rural/urban splits are
available, the rural residents in Africa, and to a large extent Asia, are far below global averages in
terms of Internet use.

Chart 1.12 shows the proportion of Internet users by rural/urban differences in 2012 or 2011.
Nineteen countries had data available and country data for rural individuals ranged from 7 per cent
in El Salvador to 85 per cent in Israel and Switzerland.

Given that the estimated global average proportion of individuals using the Internet was 36 per cent
in 2012, Chart 1.12 depicts a scenario of relatively low connectedness for rural populations in
developing countries. While the percentages of urban Internet users in developing countries
generally exceed the global average, the percentages of rural Internet users in most developing
countries are well below 36 per cent. In countries like El Salvador and Paraguay, fewer than 10 per
cent of rural residents used the Internet.
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Chart 1.12: Individuals using the Internet by rural/urban difference, 2012/2011
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Source: ITU World Telecommunication/ICT Indicators Database.

For all but one of the countries (Israel) shown in Chart 1.12, rural residents trailed urban residents in
terms of Internet use. Developed countries generally had much smaller rural/urban differences than
developing countries. Israel was the only country where the proportion of rural users outnumbered
urban users (by 14 percentage points).?’ Switzerland had the smallest gap of (less than 1 percentage
point). At the other end of the spectrum, Azerbaijan had the largest gap, with 38 percentage points.
In 2012, 88 per cent of urban residents in Azerbaijan accessed the Internet compared to only 50 per
cent of rural residents. Among developing countries, the State of Palestine has a relatively small
rural/urban gap but the country also has low overall proportions of residents using the Internet.

Table 1.7 shows the proportion of individuals using the Internet, by rural/urban differences, from
2009 to 2012, for the 15 countries with multi-year data. Similar to the proportions of households
with Internet access shown in Table 1.6, the rural/urban gap appears to be widening in developing

countries, while most developed countries have a small or reducing gap.
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Table 1.7: Individuals using the Internet, by rural/urban difference, 2009-2012, percentage

Country 2009 2010 2011 2012
Rural Urban Diff. Rural Urban Diff. Rural Urban Diff. Rural Urban  Diff.
Colombia 10 36 -26 . . . 17 48 -31 23 56 -33
Azerbaijan 14 39 -25 32 58 -26 . . . 50 88 -38
Turkey 19 44 -24 22 47 -25 24 51 -27 24 54 -30
Ecuador 9 32 -23 12 38 -26 15 40 -25
Paraguay 5 28 -22 5 30 -25 7 36 -29 10 42 -32
Belarus 12 33 -21 15 38 -23 23 46 -23 27 54 -27
Thailand 15 33 -18 17 35 -19 17 36 -19 21 38 -17
Ukraine 5 21 -15 8 29 -21 . . . 16 44 -28
Korea, Rep. 69 84 -15 . . . 72 86 -14 73 87 -14
El Salvador 3 17 -14 3 19 -15 5 24 -19 7 28 -20
Australia 69 77 -8 . . . 75 80 -5
Palestine 28 34 -6 " . " 36 40 -5
Japan 76 81 -5 76 83 -7 75 87 -12 76 85 -9
Switzerland 79 82 -3 82 84 -2 . " . 85 85 0
Israel 76 62 14 83 66 16 . . . 84 70 14

Source: ITU World Telecommunication/ICT Indicators Database.

Note: .. not available.

Comparing the proportion of Internet users (Table 1.7) with the proportion of households with
Internet access (Table 1.6) demonstrates the value of collecting both types of data. In some
countries, actual use exceeds household access. For instance, in El Salvador, in 2012, only 1 per cent
of rural households had Internet access but 7 per cent of rural individuals are using the Internet,
indicating that the Internet is being accessed outside the home. This suggests that in countries where
access lags use, efforts should be made towards improving infrastructure and increasing the
availability of the Internet in the home. Policy-makers and other stakeholders would need to tailor a
mix of actions that suit the contexts in which they operate.

Indicator 1.4 also tracks the proportion of Internet users by locations of use (Table 1.8).
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Table 1.8: Internet use by rural/urban and location of use, 2012/2011, percentage of Internet users

Country Home Work Place Another Community Commercial Any Any
of person's Internet Internet place via place via

education home facility facility mobile other

phone mobile

devices

Rur. Urb. Rur. Urb. Rur. Urb. Rur. Urb. Rur. Urb. Rur. Urb. Rur. Urb. Rur. Urb.

Australia 93 95 40 50 16 21 31 37 13 13 14 18

Belarus 89 90 4 5 0 0 1 1 . 0 0 4 3 2 1
Colombia 16 57 4 21 51 21 6 7 1 2 41 29

Costa Rica 40 53 9 17 11 8 3 2 0 0 8 7 27 11
Ecuador 14 43 7 10 42 18 1 1 . 35 27

El Salvador 12 46 3 7 9 5 4 3 0 0 50 23 3 2 19 14
Israel 98 98 65 62 . . . . . . . . 29 36
Japan 84 86 34 39 8 8 6 6 3 4 68 71

Korea, Rep. 96 98 36 43 21 22 4 4 3 3 10 11 50 55 3 4
Morocco 72 75 11 19 5 5 37 20 g 6 62 21 14 13 11 11
Panama 25 59 15 32 39 21 8 7 8 7 12 4 7 9 0 0
Paraguay 39 61 5 11 2 . 3 . . 9 7 37 16

Switzerland 96 96 42 45 8 8 16 21 6 7 40 48
Thailand 38 64 24 37 57 37 14 14 4 3 31 21 3 4 10 17
Turkey 50 69 24 34 6 7 16 17 0 0 28 18 18 23 0 1
Ukraine 66 91 12 11 17 5 25 8 2 0 6 1 9 3 0 0

Source: ITU World Telecommunication/ICT Indicators Database.

Notes:

1. Rur.=Rural; Urb.=Urban.

2. ..not available.

3. As many individuals use the Internet at more than one location, at country level, the split by location of use will add up
to more than 100 per cent.

4. The two most common locations of access (for urban and rural Internet users) are shown in bold.

5. Country age scope varies, therefore data comparability between countries may be affected to the extent that different
subpopulations are included in the data.

In 2012, urban Internet users in all countries most commonly accessed the Internet at home. Rural
Internet users also most commonly accessed the Internet at home except in Colombia, Ecuador and
El Salvador, where the most common locations of access were instead places of education and
commercial Internet facilities. In fact, outside of the home, workplace and place of education,
commercial Internet facilities appear to be an important location of access for rural Internet users for
six of the 16 countries with available data. In contrast, community Internet facilities were not
commonly accessed by either rural or urban Internet users. In this context, it should be noted that of
course the popularity of community access centres — where access is typically free — depends on their
availability. If there are no public or private initiatives to provide such community access, people will
be not able to use them. This, and the limited data availability, do not allow for generalization to
other countries but highlights the importance of places of education and commercial Internet
facilities in providing access for rural Internet users. This is an important consideration as Internet
use at these locations can be a stepping stone for the adoption of Internet at home (Coward et al.,
2013; Larose et al., 2012). In the case of commercial Internet facilities, the fact that rural Internet
users are willing to pay for their services is an indication of the value that they attach to these
resources (Coward et al., 2013). Policy-makers could partner with the private sector in this regard to
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look for viable modalities that can improve rural connectivity for areas that are unserved or
underserved.

Conclusions and recommendations

Progress made towards Target 1 has been considerable according to some indicators but modest for
others. The last decade has shown much faster than anticipated growth in mobile-cellular telephony.
Significant progress has been made in terms of increasing mobile cellular coverage and access to
phones for rural populations. Current data suggest that by 2013, almost 90 per cent of the world’s
rural inhabitants were covered by a 2G mobile cellular signal. By 2015, all rural communities around
the world are likely to be covered. In this regard, Target 1 has been achieved. However, coverage of
the 3G mobile cellular signal was comparatively low in rural communities in 2012 — although this
could change rapidly as 3G is a fairly recent technology.

With respect to telephone access for rural households, Target 1 has not been achieved, although
significant progress has been made in those countries for which data are available. For most of those
countries, over 75 per cent of rural households have phone access of some type. The proportion is
likely to be lower for the least developed countries, most of which do not collect data on ICT access.

In terms of Internet access and use, Target 1 is unlikely to be achieved by 2015 and there is
pronounced rural-urban divide in terms of Internet access. Available data indicate that access to the
Internet in any form (narrowband or broadband, fixed or wireless) was extremely low for rural
households in developing countries in 2012. On the other hand, in developed countries, rural
households are more likely to have comparable access to their urban counterparts, with slight
variations in modes of access and (usually) a small lag in levels of penetration. Available data also
indicate that use of the Internet by individuals in developing countries was low, especially in rural
areas.

Three conclusions can be drawn from examination of currently available data:

1. Despite the progress that has been made in expanding mobile network coverage to rural areas,
Target 1 will not be achieved by the end of 2015 in terms of Internet access and use for rural
areas.

2. The widest rural/urban digital divide is in broadband access; mobile broadband offers one
modality for connecting rural communities.

3. Measurement and tracking rural access to, and use of, ICTs is vitally important but data
availability is low, reflecting the high cost of collecting data using household surveys.

Rural households in developing countries seem to be twice disadvantaged — first, by their remote
geography and secondly, by the developmental status of their nations. Measuring the Information
Society 2013 (ITU, 2013) estimated that for the world’s least developed countries (LDCs), fewer than
one in ten people would be using the Internet by the end of 2013. On the basis of the target set by
the Broadband Commission for Digital Development, at least 60 per cent of the world's population
should be online by 2015, including 50 per cent in developing countries and 15 per cent in LDCs. This
target is also unlikely to be achieved at the current growth rates. Given that Internet access will offer
greater functionality and more public services for rural communities compared to basic telephony,
policy-makers and other stakeholders need to continue to strive to make Internet services available
and affordable to rural residents.
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Currently available data do offer some cause for reasoned optimism. Access to the Internet using
mobile phones appears to be a growing trend. In fact, there are indications that rural residents are
adopting mobile broadband Internet rather than fixed-line connections (because the fixed line tends
to be unavailable in rural areas). Other types of broadband wireless networks are also growing in
developing countries. These adoption patterns should offer telecommunication operators some
assurance that rural households can be a viable market, especially for mobile broadband.

The availability of household survey data for rural households was very low, as is evident from the
data presented. Data availability for the least developed countries was particularly limited. Although
the original intent of the full set of Target 1 indicators was to provide an in-depth assessment of ICT
access and use, few countries have been able to provide relevant data, especially time-series data
and data split by urban and rural areas. Should there be a post-WSIS target on rural connectivity, it is
recommended that future tracking be focused on fewer indicators that would provide concise
insights into the information lives of rural households.

Household-level data relating to Indicator 1.2 may become more difficult to interpret as fixed lines
decrease in importance globally. A useful modification post-2015 would be to measure the
proportion of households with any mobile phone (regardless of whether they also have a fixed
phone) and possibly the proportion of households with any fixed phone (regardless of whether they
also have a mobile phone). Those two indicators, together with the existing indicator on the
proportion of households with any telephone access, should provide a more meaningful picture of
rural connectivity. All these indicators are included in the ITU household questionnaire and are
collected by a few countries.

Indicator 1.3 could be supplemented with data from operators on the number of subscriptions
according to types of access. This is contingent on the ability of operators to break down residential
subscriptions by rural/urban.

Data collection on locations of use for Indicator 1.4 has yielded very limited information but when
available, the data can provide useful insights.

In terms of definitions, a challenge remains on how to identify rural populations (and distinguish
them from urban populations) in a manner that is both meaningful and comparable across countries.

It is suggested that attention should shift towards quality of access data post-2015. Analyses for
Target 1 suggest that while coverage was the primary goal for 2015, quality of access is becoming the
key digital divide between rural and urban households. The current indicators address quality of
access through the type of mobile telephone coverage and the type of Internet access. However,
quality of access can be more broadly defined. Other measurables include speed and reliability of
networks (data that are available from telecommunications companies) and the accompanying skills
to use ICTs (perhaps as a component of WSIS Action Line C4). Quality of access to ICT and ICT
capabilities cannot be decoupled because the benefits that rural households can garner from good
quality access may be limited by poor ICT skills. Governments working on improving the quality of ICT
access should monitor some of the quality of service (QoS) indicators that ITU collects and introduce
policies to improve ICT skills in order for rural households to realize the full potential of ICTs.

Measures of actual usage and QoS entail a broader definition of ICT connectivity that goes beyond
the 'haves and have-nots' type of analysis. Such measures could better capture the digital divide in
the post-2015 information society (ITU, 2012). The ITU Expert Group on Telecommunication/ICT
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Indicators (EGTI?) discussed the topic of QoS indicators from 2009 to 2012, and concluded that it
was not possible to collect a comprehensive set of QoS indicators for mobile- and fixed-broadband
services at the international level. However, given the importance of these data, further work should
be carried out on such indicators. The main issues identified by the EGTI were lack of country-level
data and differing methodological approaches that did not enable international comparison.

It is suggested that any future indicators on rural connectivity address the issue of rurally relevant
applications and content. Demand for, and use of, ICTs, such as applications on commodity prices or
transport schedules delivered via text messaging, can help to drive demand for better phone and
Internet connectivity. It may seem logical to deliver connectivity first and then content but
development outcomes are realized only when the content is put to use. For rural households to
bridge the knowledge divide and access public services, they need to be connected to the relevant
information services and applications (action lines C7 and C8). In fact, several cases presented in this
chapter suggest that demand for content and communication can drive ICT adoption. Just as the
introduction of this chapter suggested rethinking the 'build-it-and-they-will-come' paradigm, the
conclusion suggests the parallel approach of identifying the information needs of rural households so
that efforts at increasing the availability of ICT can meet those needs.

The underachievement of Target 1, especially in Internet access, highlights the magnitude of the
challenges to be overcome in order to connect people living in rural areas with ICTs. The challenges
include remote geography, perceived low demand and high costs of service delivery. Affordability
and availability of telecommunications services generally work against people living outside major
urban centres. Vast distances between rural villages can make the rollout of ICT infrastructure
prohibitively costly for private investors as multiple cell towers have to be set up to reach relatively
small numbers of clients. Understandably, telecommunication companies have pursued the 'low-
hanging fruit' of urban populations, where incomes are higher and potential clients are concentrated
in a relatively small geographic area. There is also a perception that rural residents spend less on
their telecommunication needs because, on average, they generally have lower discretionary
income.

It is recommended that more public-private partnerships be created in order to accelerate progress
towards the achievement of Target 1. The past decade has shown that it is overly-optimistic to leave
the task of connecting rural residents to the private sector. Private investors are not in the business
of bridging the digital divide — they are ultimately accountable to their shareholders and have to
remain financially viable. In this context, governments play a critical role in setting the right
regulatory framework to foster development of ICTs in rural areas. The task of connecting rural
residents should therefore be undertaken by a specialized team of stakeholders, from both the
private and public sectors, possibly also including international agencies, national coordinating
agencies and experts. This team should formulate and implement national ICT plans to ensure that
rural residents will not continue to be excluded from the information society.

There are two specific strategies that governments can implement with respect to the
telecommunications sector. These were recommended in the WTDR 2010 and are still relevant:

e Market liberalization. Introduce as much competition in the mobile sector as possible. The more
operators the better, since they will compete to gain incremental customers and hence extend
coverage into rural areas. In order to make services more affordable and increase the spread of
the Internet and broadband, governments need to encourage greater liberalization in the
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Internet market. For example, while many countries have encouraged the entry of Internet cafés
or ISPs, true competition is constrained due to high prices for essential backbone infrastructure
such as international gateways and leased lines. There are many rural households that miss out
on Internet connectivity because of a lack of options and high prices.

Conditional licensing. Set targets in licences for the percentage of the rural population to be
covered by mobile cellular networks. Some countries have not exploited the regulatory tool of
imposing licence conditions on operators in order to expand coverage. This can be rectified when
licences come up for renewal or when additional or new spectrum is awarded. Some countries
have also been lax in enforcing coverage requirements, even though enforcement costs are far
less than what it would cost to extend access through universal service funding schemes.
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Endnotes

! The original WSIS indicator was worded slightly differently “Connect villages with ICTs and establish
community access points”. In this report, villages are also referred to as "rural areas".

’These Principles have also been institutionalized in several countries either as part of a National
ICT/Broadband Plan or some form of a universal access policy. These plans are discussed in greater detail in
Chapter 10.

* Also commonly known as “the rich get richer and the poor get poorer” phenomenon.
* As defined by the Partnership (2010).
> Note the change in the reference period in ITU (2014) to three months.

® Social capital is a set of associations between people, consisting of social networks and associated norms that
have an effect on community productivity and well-being. Social capital facilitates coordination and
cooperation (World Bank, 2011).

7 See: https://www.youtube.com/watch?v=zhAUelfGwA8&list=PL95853B5AE338A359, official website:
http://infolady.com.bd.

¥ See http://www.bbc.co.uk/news/world-latin-america-24450542.

° Country age scope varies, therefore data comparability between countries may be affected to the extent that
different subpopulations are included.

1% Mobile broadband coverage is defined as at least 3G for the purposes of this report.

" Mobile phone coverage is defined as at least 2G for the purposes of this report.

2 Though note that in Oceania, nine out of the 19 countries in the region had no data about mobile coverage.
3 A small number of developing countries in Africa and the Americas reported zero coverage for 2012.

" Defined as at least 3G for the purposes of this report.

> LTE refers to Long Term Evolution, a high-speed cellular data transmission network that provides download
speeds of at least 100 Mbit/s and upload speeds of at least 50 Mbit/s. LTE Advanced is one on the technology
families recognized as IMT-Advanced, as defined in ITU Standards. For more information, see, for example:
http://www.3gpp.org/technologies/keywords-acronyms.

'® The ITU Radiocommunication Report for Mobile, Radiodetermination, Amateur and Related Satellite Services
2078 (ITU-R M. 2078) establishes recommendations for the allocation of sufficient radio spectrum to allow for
the proper development of advanced networks. See http://www.itu.int/pub/R-REP-M.2078/en.

7 See http://pewinternet.org/Reports/2013/Cell-Internet.aspx.

'8 Countries apply different concepts in measuring ICT household access. Some countries consider a household
to have access to ICTs if any (individual) member has access to ICTs. Other countries apply the traditional
concept established in household surveys about household goods availability and would only consider a
household as having access to ICTs if they are generally available for use by all members of the household at
any time. The latter is the concept recommended by the ITU Manual for Measuring ICT Access and Use by
Households and Individuals (ITU, 2014). Because two different approaches are applied in measuring ICT
household access, data are not always comparable between countries.

'* Mobile broadband is a sub-category of wireless broadband, which is the sum of: mobile-broadband plus
satellite plus fixed wireless (Wimax).
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%% |srael has a relatively small rural population, with only around 8 per cent of the population living in rural
areas.

*! see work of the ITU Expert Group on Telecommunication/ICT Indicators, http://www.itu.int/en/ITU-
D/Statistics/Pages/definitions/default.aspx.
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Target 2: Connect all secondary schools and
primary schools with ICTs*

Executive summary

Target 2 reflects the importance of connecting all schools with ICTs. ICT connectivity in schools
provides pupils with new resources and pedagogical tools, allows them to acquire the skills required
for the information society, improves administrative processes and supports teacher training.
Outside school hours, connected schools can provide access to ICTs for the community, including
marginalized groups.

Target 2 is tracked using four indicators, which address both newer and older types of ICT. Radio and
television, including both broadcast and ad hoc modes of delivery, represent traditional forms of ICT
that nevertheless remain key for connecting schools in both developed and developing countries.
This is particularly so in rural and remote areas, where financial resources and/or human resources
are often lacking. In areas where electrical infrastructure is absent, radio has the added advantage
that it only requires batteries.

The first two indicators — 'proportion of schools with a radio used for educational purposes' and
'‘proportion of schools with a television used for educational purposes' — show varying levels of
achievement amongst countries. Penetration of radio and television for educational purposes has
been universally achieved in a number of developed and developing countries, while they lag in a
number of others. More importantly, the availability of radio and television frequently remains very
low in a number of developing countries despite the fact they can play an important role in
connecting schools, especially where more advanced forms of ICT are absent. While radio and
television are known to be increasing in some countries to fill connectivity gaps, they are decreasing
in others, particularly where the emphasis is shifting towards more advanced forms of ICT including
computers and the Internet.

Despite such challenges and consistent with the evolving information society, schools in a large
proportion of countries (both developed and developing) are progressing towards increased use of
computers — albeit at very different speeds. The third indicator, the 'learners-to-computer ratio'
(LCR), tracks general access to computers. Tracking the LCR is important since its value is inversely
proportional to time on task. In other words, the greater the number of learners sharing a single
computer device, the less time overall that pupils can use computers during class time. LCRs vary
substantially between regions and countries. They are lowest in Europe and other OECD countries,
typically below 10:1, while they are relatively high in developing countries. LCRs are highest in a
number of least developed countries (LDCs) in Asia and Africa, where computers are unevenly
distributed across the education system, resulting in a lack of availability for the majority of students.
While progress has been difficult to measure conclusively in most regions and countries, data show
that LCRs are falling in a number of countries. This is particularly so in developing countries that have
implemented strong policy initiatives and programmes with high-level governmental support and a
sector-wide approach. The adoption of low cost laptops and tablets has been relatively effective to
rapidly decrease LCRs in a number of countries.
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The fourth indicator, the 'proportion of schools with Internet access, by type of access', shows that
while Internet access has been universally achieved in the majority of European and other OCED
countries, Internet connectivity is lagging behind in most developing countries. It remains under 10
per cent in some countries from all developing regions, including Latin America and the Caribbean,
Asia and Africa. Data on Internet access are the most frequently available for all the indicators used
to track Target 2. However, collecting data on schools with broadband Internet access is more
challenging. Where available, data show that the availability of broadband Internet varies. In many
European and other OECD countries, broadband Internet is universally available, while this is also
true for some developing countries with strong ICT in education initiatives. In some developing
countries, all schools with Internet are connected using broadband — suggesting that a leapfrogging
phenomenon may be occurring, with schools bypassing the use of older forms of Internet access such
as narrowband.

Significant progress has been achieved connecting schools with ICTs during the ten years since the
Geneva phase of the WSIS. However, progress has not been uniform across countries and regions. As
universal connectivity remains elusive for many countries, a post-2015 ICT monitoring framework
should continue to track ICT connectivity in schools. Based on current analysis, and considering the
rapidly evolving ICT landscape, some additional indicators for monitoring ICT in education during the
post-2015 agenda could include an additional version of the 'learner-to-computer ratio' that includes
only schools with computer-assisted instruction (CAl). This indicator would shed light on the actual
level of computer access available in schools, particularly in developing countries where access is
unevenly distributed. Additionally, the 'learner-to-computer connected to the Internet ratio' (LCCIR),
would provide information on the technological capacity of computers and other digital devices.
Analysis has shown that while countries may have some success in building a computer
infrastructure, connecting these devices to the Internet may lag behind. While data on LCCIR have
been somewhat more challenging to obtain, particularly in developing countries, they would shed
additional light on the relative connectivity of schools, as indicators 2.3 (LCR) and 2.4 (proportion of
schools with Internet access) do not capture the full extent to which all computers in schools are
connected.

The UIS regularly collects the relevant data to calculate both these indicators. While data will not be
universally available in the post-2015 environment, increased capacity building in countries will
contribute to improvements of ICT in education statistics over time.

Finally, this report offers some policy recommendations for connecting all schools with ICTs:

e Strengthen existing electrical infrastructure.

e Recognise the potential of fixed broadband, WiMax, and mobile broadband (3G and 4G) Internet
for equipping schools with high-speed Internet.

e In countries with difficult terrain, consider building a combination of wireless and satellite-based
telecommunications with low-cost Very Small Aperture Terminal (VSAT) apparatus for downlink
of data and images.

e Consider the use of both radios and televisions to connect schools in situations where more
advanced forms of ICT are not feasible or available.

e Low cost computers are an effective strategy to rapidly increase the computer resources in a
country, but this policy option should be weighed against other educational priorities.
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e Recognise the role of community media centres to play a role in extending the reach of ICT to
pupils when ICTs are not available in schools.

e Establish partnerships with multiple levels of government and the private sector, particularly
with telecommunications companies, to negotiate low cost access to Internet services.

e In countries where universal Internet service is not feasible, governments should promote the
installation of public Internet facilities in rural areas.

Introduction

The advent of the knowledge economy and global economic competition compel governments to
prioritise educational quality, lifelong learning, and the provision of educational opportunities for all.
Policy-makers widely accept that access to information and communication technology (ICT) in
education can help individuals to compete in a global economy by creating a skilled work force and
facilitating social mobility. They emphasise that ICT in education has a multiplier effect throughout
the education system, by:

e enhancing learning and providing students with new sets of skills

e reaching students with poor or no access (especially in rural and remote regions)

e facilitating and improving the training of teachers

e minimising costs associated with the delivery of traditional instruction

e improving the administration of schools in order to enhance the quality and efficiency of service
delivery.

Outside official school hours, schools with ICT may also be used to provide learning opportunities for
the community, including marginalized groups, such as the elderly, minorities, the unemployed and
people with disabilities.?

However, beyond the rhetoric, and of equal importance to policy-makers, are basic questions related
to the measurement of ICT in education, such as connectivity, participation, usage and outcomes,
including retention and learning achievement. While some of these dimensions are difficult to
measure, Target 2 indicators measure basic components of ICT connectivity in primary and secondary
schools.

As illustrated in Figure 2.1, WSIS Target 2 is closely related to three WSIS action lines. For example,
Action Line C2 (Information and communication infrastructure) states that:

“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.” (ITU, 2005)

Target 2 is also significant in the context of Action Line C7, in respect of promoting e-learning, and
Action Line C4 (Capacity building), which enumerates a number of policies such as integrating ICT in
education and promoting e-literacy skills for all:

“Everyone should have the necessary skills to benefit fully from the
information society. Therefore capacity building and ICT literacy are
essential. ICT 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
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outside the formal education process, and improving professional skills.”
(ITU, 2005

Figure 2.1: Relevance of Target 2 to WSIS action lines
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Data availability and scope

Despite the growing demand for ICT in education statistics, there have been few global initiatives to
identify indicators or to provide data on ICT in education. Periodic surveys on schools have been
carried out in Europe, usually under a project of the European Commission (European Schoolnet,
2013) as well as in a number of regions, including Latin America and the Caribbean (Hinostroza and
Labbé, 2011), and Asia (World Bank, 2010; ADB, 2012). However, data on ICT in education are
generally not comparable across countries and are based on different sets of indicators and
definitions. Despite its limitations in terms of geographical coverage, the OECD’s Programme for
International Student Assessment (PISA) dataset has been a relatively reliable source of information
on access, use and outcomes regarding ICT in education (OECD, 2011; Scheuermann et al., 2009).

The Partnership on Measuring ICT for Development is mandated to establish internationally
comparable statistical indicators and associated standards for monitoring of the information society.
However, in order to monitor ICT in education from an international perspective, it is necessary to
build consensus on a conceptual framework. Under the auspices of the Partnership, the UNESCO
Institute for Statistics (UIS), in 2009, led a process for the development and pilot testing of
internationally comparable core indicators of ICT for education (ICT4E). These were a subset of the
indicators described in the UIS Guide to Measuring Information and Communication Technologies
(ICT) in Education (UNESCO-UIS, 2009a). Since the release of the UIS Guide in 2009, the approach has
emphasized that schools are the main units of data collection, with aggregation at the country level.
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A set of core 'ICT in education' indicators that measure aspects of e-readiness and access to ICT in
education systems were submitted by the Partnership to the United Nations Statistical Commission
(UNSC) at its 40th session in February 2009 (Partnership, 2010). As a response to the need to expand
the initial core list, UIS established the international Working Group for ICT Statistics in Education
(WISE). The purpose of the working group was to bring together statisticians (as national focal points)
from ministries of education (or national statistical offices) from 25 countries to pilot the
international Questionnaire on Statistics of ICT in Education (UNESCO-UIS, 2009b). The four indicators
identified to monitor Target 2 in the following sections result from this initiative.

While the results of the UIS surveys presented in this chapter provide important insights into the
status of ICT in education in both developed and developing countries, the survey has not yet been
disseminated globally and this chapter is therefore limited to 118 countries from various data
collections. Initially, data were collected from 25 countries using the pilot questionnaire (UNESCO-
UIS, 2009b); those data were analysed and included in the World Telecommunication/ICT
Development Report 2010: Monitoring the WSIS Targets, A mid-term review (WTDR) (ITU, 2010).
Since then, UIS has conducted regional data collections and released reports for Latin America and
the Caribbean (UNESCO-UIS, 2012), Arab States (UNESCO-UIS, 2013) and Asia (UNESCO-UIS, 2014).
UIS began collecting ICT in education statistics in sub-Saharan Africa in late 2013. Since several
countries have yet to complete the UIS survey, data in this chapter are complemented with
indicators collected using the Partnership on Measuring ICT for Development WSIS Targets
Questionnaire, 2013 (Partnership, 2013) as well as from other regional or national sources.

At an individual country level, the most appropriate indicators to measure Target 2 depend on a
country’s development status and the penetration of ICT in education. Thus, the concerns of policy-
makers and their information needs will shift over time. Countries that are in the early stages of
introducing ICTs (e-readiness stage) have different information needs than countries that have longer
experience with technology. For instance, in the initial stages, countries require information on
underlying infrastructure to support ICT, including electricity and Internet connections; on access to
different types of ICT-assisted instruction; and, on training for teachers to give them basic ICT skills.
During the second stage (e-intensity stage), the underlying infrastructure has been established, thus
facilitating the rapid uptake of ICT in education. This results in changing information needs, including
those related to the management of pedagogical innovation, adaptive and inclusive curricula,
organizational change, sustainable technical support and continued staff development. Finally,
countries in the most advanced stage of ICT use in education (e-impact stage) require information on
enhancing student outcomes and the effects on economic productivity (see Figure 2.2).
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Figure 2.2: Information needs at different levels of ICT penetration in educational systems
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Indicators to track WSIS Target 2

While Target 2 promotes connection of all primary and secondary schools with ICTs, it does not
specifically state which ICTs should be used (Partnership, 2011). Clearly ICT-assisted instruction must
encompass technologies that are consistent with national circumstances and realities. In this sense,
technologies and supporting infrastructure may include 'older' or more traditional ICTs, such as radio
and television broadcasts (live and off-air), as well as more recent digital technologies, such as
broadband Internet, cloud (distributed) computing, computer e-learning software and mobile
learning models.

The following four indicators were defined in the 2011 WSIS statistical framework (Partnership, 2011)
to track Target 2:*

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
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Indicator 2.4. Proportion of schools with Internet access, by type of access (broadband,
narrowband).

Indicator 2.1 refers to the proportion of a country’s primary and secondary schools that have at least
one radio that is used for educational purposes. The indicator measures the potential use of radio(s)
by teachers and pupils in education, but not the quality nor actual use. The indicator is the
Partnership core ICT indicator, ED1 (Partnership, 2010).

Indicator 2.2 refers to the proportion of a country’s primary and secondary schools that have at least
one television that is used for educational purposes. The indicator measures the potential use of
television(s) by teachers and pupils in education, but not the quality nor actual use. The indicator is
the Partnership core ICT indicator, ED2 (Partnership, 2010).

Indicator 2.3 refers to the number of pupils on average sharing a computer. The indicator measures
the potential access to computers by pupils and teachers, but not the quality nor actual use. It can be
calculated in two different ways:

1. the average number of all pupils nationally sharing a single computer
2. the average number of pupils in schools that have computers for educational purposes, sharing a
single computer (Partnership core ICT indicator, ED4 (Partnership, 2010)).

While Indicator 2.3 in the 2011 WSIS statistical framework is defined per the first form of the
indicator, the second form is a useful complementary indicator and is therefore included in this
chapter.

Indicator 2.4 refers to the proportion of a country’s primary and secondary schools that have
Internet access, as well as the proportion with various types of access, in particular fixed broadband.
The indicator measures the extent of Internet access among schools, but does not measure the
degree to which it is used for educational purposes, as many schools in developing countries reserve
Internet for administration. Moreover, the indicators do not measure the quality or speed of Internet
connectivity, which is known to vary significantly between countries. The indicator is the Partnership
core ICT indicator, ED5 (Partnership, 2010).

All of the Target 2 indicators are in the Partnership's core list of ICT indicators and, at the
international level, are collected and published by UIS. While relatively few have done so, a number
of countries and regions have set specific targets on ICT in education (see Box 2.1) that can be
monitored by the Partnership's indicators.
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Box 2.1: Setting targets for integrating ICT in education — regional and national level examples

While Target 2 does not specify the proportion of schools that should be connected to ICT, some regions and
countries have set their own targets:

In Latin America and the Caribbean, eLAC 2015 set the goal of connecting all educational establishments to
broadband and increasing computer density, while promoting the use of convergent educational resources
such as mobile phones, video games and open interactive digital television (UNECLAC, 2010).

In Georgia, the Deer Leap Programme was established to facilitate the modernization of the education
system by creating a country-wide, school-based ICT infrastructure and building capacity in modern
information technology. One of its goals was to provide access to computers and the Internet in all schools
by 2008 (Ministry of Education and Science, 2007). While this was not achieved, the government programme
2008-2012, ‘Georgia without Poverty’, reaffirmed its pledge to modernize all public schools and implement
the Deer5 Leap Programme successfully, equipping schools with computers and connecting them to the
Internet.

In 2009, Australia committed funding to provide 90 per cent of all schools with optical fibre progressively
over the next eight years and to achieve a 1:1 learner-to-computer ratio (LCR) for secondary schools by
2011. Schools connected will have access to broadband speeds of up to 100 Mbit/s (Department of
Broadband, Communications and the Digital Economy, 2009).

In South Africa, the Department of Communications developed a draft national broadband policy, which
restated its vision for broadband for all South Africans by 2030. From baseline data, which states that there
were 25 per cent of schools connected to the Internet via broadband in 2013, 50 per cent of schools will be
connected by 10 Mbit/s in 2016, and all schools will be connected by broadband in 2020 (Department of
Communications, 2013).

Achievements against Target 2

Proportion of schools with a radio/a television used for educational purposes

Considered 'older' more traditional forms of ICT, radio and television have been used in education
since the 1920s and 1950s, respectively. Experience has shown that radio and television represent
effective solutions for delivering educational content, by expanding access on a large scale and at a
low cost. Strategies include: targeting of young adults who have left primary or secondary schools
before graduation, allowing them to follow curricula from a distance; and providing otherwise
unavailable instruction in sparsely settled rural and remote areas (Haddad et al., 2007; Trucano,
2010; World Bank, 2010).

While there are numerous benefits to be gained from connecting schools using computers and the
Internet, many developing countries continue to see broadcast technologies as a viable alternative.
Live radio broadcasts and off-air audio-assisted technologies as well as television broadcasts and off-
air video-assisted technologies are still considered valid modes of education delivery. Radio-assisted
instruction (RAI), in particular, has an added advantage in rural and remote areas where there may
be little or no access to electricity and devices can be operated using batteries. Addressing the
perceived lack of interactivity of radio broadcast technologies in delivering educational content,
interactive radio instruction (IRI) requires that pupils react to questions and exercises through verbal
responses to programme contributors during broadcast. This technology might alleviate some of the
concerns of educators and learners alike (Trucano, 2010).

For the purposes of measuring radio-assisted instruction, a radio is defined as being a stand-alone
device (in working condition) capable of receiving broadcast radio signals, using popular frequencies
(such as FM, AM, LW and SW). Radio-assisted instruction includes both radio broadcast education
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and interactive radio instruction. Radio broadcast education may also be an audio lecture or lesson,
with printed material for learners to follow. Any teacher who is not qualified in the subject matter,
can use the radio broadcast as a primary instructional source. Broadcast programmes follow the
traditional model of education and can cover every subject in many different languages, depending
on the target audience.

For the purposes of measuring television-assisted instruction, a television is defined as a stand-alone
device (in working condition) capable of receiving broadcast television signals using popular access
means (such as over-the-air, cable and satellite). Television-assisted instruction is similar to radio-
assisted instruction, with the additional benefit of video. It helps to bring abstract concepts to life
through clips, animations, simulations, visual effects and dramatization. While television-assisted
instruction can connect a classroom to the world, it shares the same rigid scheduling and lack of
interactivity as radio broadcast education.

Chart 2.1 shows indicators 2.1 and 2.2: the proportion of schools that have a radio for educational
purposes and the proportion of schools that have a television for educational purposes. Of the Target
2 indicators, 2.1 and 2.2 are more difficult to assess due to lack of available data. The data show that
there are countries in each region that do, and do not, use radio- and television-assisted instruction.
In fact, a number of developing countries that do not provide televisions and radios universally for
educational purposes may benefit significantly, especially where computers and Internet connectivity
are absent (see Box 2.2).
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Box 2.2: Connecting schools through interactive TV-assisted instruction in a remote state in Brazil

Faced with a significant deficit of qualified teachers, especially in remote regions and in subjects like
mathematics, science and foreign languages, several countries are engaged in long-term efforts to recruit
and train additional teachers, as well as upgrade the knowledge and skills of those already in their education
systems. Where there are pressing needs for teachers that cannot be met through conventional approaches
or according to the traditional timelines dictated by the capacity and effectiveness of teacher training
institutes, educational authorities are looking to see how ICT can be leveraged to help reach students in
schools without qualified teachers — or in some cases, without any teachers at all (Trucano, 2014).

In Amazonas, which is Brazil’s largest state by area, significant logistical challenges exist in the deployment of
quality education. For example, there are 6 100 rural/riverside communities outside the capital city of
Manaus, which is home to about half of the state's 3.8 million residents. The main forms of transportation
are by air or river. Suffering from remoteness, pupils have lower completion rates compared to the national
average, and a high number of overage students in a total student population of 864 000. To extend
educational opportunity and enhance the quality of teaching, educational authorities in the state are
promoting the widespread use of interactive educational television through public media centres (Centro de
Midias do Amazonas) (IDB, 2014).

This programme utilizes satellite television in the service of what is essentially multi-point videoconferencing
(and thus interactive). Classes are taught remotely by teachers in Manaus and lessons are broadcast to
students in schools in rural communities, who are supported by a professional face-to-face tutor in their
classrooms. One lesson is typically shared by multiple municipal schools simultaneously. These municipal
schools serve as primary schools in the morning, and then older students come to school in the afternoon
for the educational TV offerings. Each class is mediated by an onsite tutor, who coordinates the questions
and answers, provides further explanations and directions, and helps support the equipment to ensure that
the experience is as interactive as possible. Students have access to textbooks and other educational
resources (both paper-based and via the Internet). Students in these settings follow the same curriculum as
other schools across the state, but on a block schedule, whereby (for example) students have three
consecutive weeks of mathematics, then four weeks of biology, followed by three weeks of English, instead
of studying multiple subjects simultaneously as in a typical school (Trucano, 2014).

The initiative grew substantially between 2007 and 2013, quadrupling the number of pupils exposed,
doubling the number of schools, and serving seven times more communities (Box Table 2.2). While there are
plans to expand coverage substantially (for example, increase the number of schools covered to 960), it is
not easy to deploy satellite antennas in these rural, remote communities. A rigorous evaluation agenda has
been proposed, looking at project impact, for example, on academic performance, dropout and repetition
rates (IDB, 2013).

Box Table 2.2: Measuring interactive educational television in amazonas

2007 2013 Future Goals
Pupils 10,000 38,000 53,000
Classrooms 260 1,809 not available
Schools 200 400 960
Communities 334 2,400 3,900

Source: Trucano, 2014.

In Latin America and the Caribbean, radio(s) and television(s) are universally available for educational
purposes in a number of small island countries including Anguilla, Bahamas, Barbados, Saint Lucia,
Saint Kitts and Nevis, Saint Vincent and the Grenadines, and Trinidad and Tobago. In contrast, in 2010
just 1 per cent of private schools in the Dominican Republic provided radio for educational purposes
through the private sector rural community education and development programme, Escuelas
radiofdnicas, while televisions were available in 15 per cent of all schools. Radio and television were
also poorly integrated in a number of other Latin American and Caribbean countries including
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Antigua and Barbuda, British Virgin Islands, Costa Rica, Ecuador, Guatemala, Sint Maarten, Venezuela
and Mexico.

Mexico, where 14 per cent of schools had televisions used for educational purposes in 2009,°
represents one of the best known television-assisted initiatives in the region. Commonly known as
Telesecundaria, this initiative was launched in 1968 as a means of using television to extend lower
secondary education to remote and small communities, at a lower cost than establishing
conventional schools. The early model included lessons transmitted live through open public
channels to television sets placed in remote classrooms, where students listened and took notes in
the presence of a teacher. Each hour of class was made up of the television broadcast itself, followed
by a discussion with the teacher of what had been seen. More recent versions of the programme
include additional interactivity. The system was inexpensive because public networks donated
airtime to the Ministry of Education and because it required fewer teachers than traditional
schooling (Hinostroza and Labbé, 2011; UNESCO, 2012).

Asia demonstrates a similar pattern where radios and televisions are not evenly available. Radio and
television are universally available in China, Hong Kong; Bahrain; and the Republic of Korea, but were
only available in a minority of schools in Myanmar’ (13 per cent and 5 per cent) in 2012, Yemen (37
per cent and 11 per cent) in 2013, and Azerbaijan (5 per cent and 36 per cent) in 2012. In Palestine,
where Internet access was available in less than a third of schools, radios were universally available
and televisions were present in 77 per cent of schools in 2012 (UIS, 2013).

In Jordan, the integration of radio and television for educational purposes (94 and 59 per cent,
respectively) is decreasing given the discontinuation of radio broadcasts in 2009 and television
broadcasts in 2002. Broadcasts have been replaced by an ad hoc approach using existing hardware in
schools for instruction. For example, radios/recorders are used for English language and Islamic
education, while televisions continue to be used to view educational video tapes (Ministry of
Education, 2013a). Similarly, policies shifting away from the use of conventional radio in Oman
resulted in a decrease in the proportion of schools with a radio from about 100 per cent in 2008 to
55 per cent in 2013, while the use of televisions decreased from 100 per cent to 80 per cent.

Similar patterns are evident in Eastern Asia. For instance, radio(s) and television(s) for educational
purposes are decreasing in Thailand, having been available in 72 per cent and 100 per cent
(respectively) of schools in 2008 compared to 29 and 30 per cent (respectively) in 2012. Radio access
also decreased in Malaysian schools from 100 per cent in 2008 to 27 per cent in 2011, while
television access remained universal (100 per cent).

In Africa, basic electrical infrastructure lags behind most other regions, strengthening the rationale
for extending the use of conventional ICTs, particularly radio. However, while few data are available
in Africa, evidence suggests that significant disparities exist. For example, as far back as 2008/2009,
schools in Botswana and Mauritius had high proportions of radio(s) — 77 per cent and 93 per cent,
respectively — while most schools also had television(s) — 100 per cent and 97 per cent. In contrast,
just 58 per cent and 23 per cent of schools in Lesotho had radio(s) and television(s) for educational
purposes, respectively, in 2009. Moreover, despite its role in filling gaps in connecting schools to
ICTs, only one third of schools (35 per cent) in Ethiopia had television(s) for educational purposes in
2008.

Similarly, radio and television are also not prioritised in schools in Egypt, even though large
populations live in rural areas, where radios could serve a useful function. Radios were available in 46
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per cent of schools in 2010, while televisions were available in 64 per cent of schools. Television
connection is often through the use of mobile technology equipped with transmission receivers to
the Egyptian Satellite (Nile Sat) television broadcasts, which air educational programmes for children

and general literacy programmes (UIS, 2013).

Finally, many countries in Europe no longer collect data on radios and televisions in school. However,
for countries with available data, radios and televisions for educational purposes are generally
provided in schools. They are available in all schools in Croatia, Finland, Sweden and the United
Kingdom. In contrast, they are least available in Bosnia and Herzegovina, where 9 per cent and 75 per
cent of schools had radio(s) and/or television(s) for educational purposes, respectively in 2008.

Chart 2.1: Schools with radio/television used for educational purposes, 2012 or LYA®

Radio-assisted instruction M Television-assisted instruction
97
100 - 94 93
88
90 -
80 80 77
75
w80 o 74
o
o 70 - 64
'S 58
2 60 -
o 475 46
g)o 50 -
8 40 - 35
3
g 30 - 21 20 23
a 20 1 ¥ B 9
8
10 -+ 1 45 03 3 1 o
0 -
Z » 0 < 02T U I U ®o o dc g O Y Y R 4o - m m 2 o
ggggagg%gaESEEOngg-g-zg-gg 2 52 @ 9
2w # 2 g X 32 8 3 X3 5 F®w@ 2y e c + A+ 35 5 27 9,0'252
2 < % &8 8 3 3 3 @ 8 o 5 & o = x -8 3 3 & = 2 g
® o 3 5 2 5 ® 5 S § 35 2 2 9 o F £ ® a 2 o °© o s 3
s 2 2 ZF 3 Y Y = o 3 T2 3 o v @ S 3
=y = © o o O] 3
o o S o E 2 o
[os) [0) o o o ~ —
Q el » o => o
= c 2 p=4 o =
=N — @ o 9
s 5 ©n <. 5
Q w g o
Q
. = .
Americas 3 Africa
%]

Page | 62




Target 2: Connect all secondary schools and primary schools with ICTs _

Chart 2.1: Schools with radio/television used for educational purposes, 2012 or LYA (cont.)
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Source: UIS database, Partnership on Measuring ICT for Development WSIS Targets Questionnaire, 2013 (Partnership,

2013).

Notes:

1. Reference years range from 2008 to 2013 (2008 to 2012 for the Americas, 2008 to 2010 for Africa, 2008 to 2013 for
Asia and 2008 to 2009 for Europe). Full details can be found on the UIS website,
http://www.uis.unesco.org/Communication/Documents/wsis-tables-2014.pdf.

2. Data on televisions in Mexico refer to primary and lower secondary education, in Panama to lower secondary
education, and in Dominican Republic and Jamaica to upper secondary. Data on radios for Myanmar refer to secondary
only. Data for Nicaragua refer to primary and lower secondary only. Data for Uruguay refer to primary education only.
Data on televisions for Antigua and Barbuda, Barbados, Costa Rica, Dominican Republic, Mexico, Uruguay and
Venezuela, reflect public schools only. Data on radios for Thailand and China, Hong Kong refer to public schools. Data
for Azerbaijan, Bahamas, Jamaica, Malaysia and Nicaragua refer to public schools only. Data on radios for Dominican
Republic refer to private schools only. Data for Palestine refer to West Bank schools only.

Learners-to-computer ratio

In order to provide advanced forms of ICT-assisted instruction, including computer-assisted
instruction (CAI) and Internet-assisted instruction (IAl)° (see Target 7), ICT resources must be
available and able to keep pace with demand and technological evolution.

Depending on the measurement objective, Indicator 2.3, 'learners-to-computer ratio' (LCR),
measures access in two different ways. The most basic method refers to the mean number of
learners sharing a single computer available for educational use. It is calculated by dividing the total
number of learners in a country by the total number of computers available for educational purposes
in all primary and secondary schools. A high value for this ratio depicts a situation where, on average,
there are many learners nationally for each available computer. However, the national aggregate
level LCR is rather a gross measure of computer use for educational purposes, as CAl might not be
available in all schools in a given country. In order to shed light on access for pupils enrolled in
schools that actually offer CAl, UIS also calculates the complementary indicator, 'learners-to-
computer ratio in schools with CAI'. A high value for this indicator suggests that not only is there
strain on computer resources across the entire education system, but more specifically that this
strain also exists in schools equipped with computers. In many developing countries, such as India,
where computers may be shared with the general community, available resources are even more
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strained, unless scheduling is established to prioritise pupils (Department of School Education and
Literacy Ministry of Human Resource Development, 2012).

In the absence of an international target or national norms, a ratio of one learner to one computer
may seem to suggest that computer provision is adequate. However, since countries vary in their
curricula and levels of financial resources, the sharing of school-owned computers might reflect
pedagogical as well as cost-efficiency decisions (see Box 2.3). It is noteworthy that in many countries
not all educational levels nor curricular subjects require the support of computers in all classes.
Additionally, this indicator should be analysed in the context of parallel use of other, non-computer
ICTs in schools — especially radio and television.

Where national standards exist, an aggregate LCR higher than the official norms implies that more
efforts are required from policy-makers to equip schools with computers in order to ensure equitable
opportunity for all learners across the country. In contrast, a LCR lower than the norm suggests that
additional resources might be reallocated to schools where resources are scarce. By frequently
updating this indicator, countries can monitor the LCR and ensure that all schools meet the required
standard.

The LCR is an aggregate measure of the digital divide, irrespective of the type of school. Chart 2.2
shows the highly variable LCR values across regions and countries. In countries where the basic LCR is
greater than 100:1, computer resources are greatly overstretched. This is the case for a number of
countries from all regions except Europe. In Latin America and the Caribbean, 122 pupils on average
shared a computer in the Dominican Republic in 2010, while in Asia, there has been a considerable
lack of computers in Yemen, Indonesia and Philippines, where national level LCRs were 376:1, 136:1
and 128:1, respectively, in 2012. The lack of computers is even greater in Nepal and Cambodia,
where nationally at least 500 primary and secondary pupils share a computer.'® Computer resources
are also greatly overstretched in Africa. For example, approximately 500 pupils or more shared a
computer in Niger and Principe and Zambia in 2013, while in Ghana and Morocco, national LCRs were
117:1 in 2009 and 174:1 in 2008, respectively. In Sao Tome and Principe, computers at the primary
level are only used for administrative purposes, resulting in a secondary level LCR of 158:1 in 2013.

Where enrolment data in programmes offering CAl are available, the calculation of the 'learner-to-
computer ratio in schools with computer-assisted instruction' (LCR in schools with CAI) sheds light on
how computer resources are distributed amongst schools that have computers for educational
purposes. Generally, the larger the difference between the LCR and the LCR in schools with CAl, the
smaller the proportion of pupils nationally that have access to computers for learning. Chart 2.2
shows that while computer resources may be strained at the national level in many countries, the
LCRs in schools with CAl in the same countries reveal a distribution pattern that is more conducive to
learning. For example, while 33 pupils shared one computer on average in Iran (Islamic Republic of)
in 2012, there were just 11 pupils on average sharing a computer in schools with CAl. Similarly, in
Latin America and the Caribbean, there were 75 pupils, on average, sharing a single computer in
Paraguay in 2010, compared to 22 in the schools with CAL.

In some countries, not only are computers strained nationally, but they are also strained in the
schools where they are available. In Asia, 128 and 98 pupils shared a computer at the national level
in the Philippines in 2012 and in Sri Lanka in 2011, respectively, compared to 69 and 55 in schools
with CAI.
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Box 2.3. Implementing 1:1 computing through low cost laptops and tablets — costs versus benefits

Few, if any, national ICT in education policies provide a rationale for specified learners-to-computer ratios
(LCRs), nor do they suggest how these ratios relate to achievement in curriculum outcomes, student
performance, skills development, classroom methodologies or levels of usage. Given the apparent lack of
any informed policy rationale, there is indeed a strong feeling that a clearer vision is required (Camfield et
al., 2007).

Nonetheless, one-to-one computing, which is being introduced in several countries has demonstrated itself
as an effective ICT model to decrease LCRs. The two most common initiatives include One Laptop Per Child
(OLPC), which manufactures the XO laptop computer specifically designed for children in developing
countries, and the similar INTEL Classmate PC laptop computer. The advantage of these laptops is their low
cost, durability and low energy requirements — they use significantly less electricity than standard laptops.

One-to-one computing has been most prevalent in Latin America and the Caribbean, with some of the
largest deployments of XO computers in Uruguay (510 000 laptops) and Peru (860 000 laptops) (OLPC, 2014),
and Classmate computers in Argentina (projected 3 million laptops) and Venezuela (almost 2 million laptops
since 2009) (Reardon, 2010; Robertson, 2012).

One-to-one computing is also seen in Asia. For example, Thailand adopted the One Tablet per Child (OTPC)
scheme, distributing one device per child in grade 1, beginning in 2012. Given that each year, every new
grade 1 cohort is given a tablet, all primary pupils will have their own tablet by approximately 2018. In 2014,
this scheme will also be extended to cover secondary grade 7 pupils to achieve one-to-one computing in
secondary education (Ministry of Education, 2013b). Turkey, under its Fatih national programme, is
introducing tablets across its educational system (Fatih, 2014). Meanwhile, smaller OLPC deployments are
also occurring in Nepal (6 000 laptops) and Mongolia (14 500 laptops) (OLPC, 2014). In Africa, Rwanda has
deployed 110 000 laptops nationally.

The financial implications of one-to-one computing are potentially significant, particularly for many
developing countries. In some cases, the cost could have a considerable impact on other areas of education
provision, especially in countries where more classrooms and teachers are urgently needed. For example,
India opted not to expand their one-to-one computing project beyond a pilot phase because of such
considerations (Kraemer et al., 2009).

In addition to financial barriers, operational challenges also exist. Teachers need to be trained to use
computers and servicing and maintenance facilities for the laptops need to be made available. In the
programme conducted in Uruguay (El Ceibal), repairs have been the responsibility of the family, which has
led to complaints that poorer families are at a disadvantage, thus contradicting the notion that the laptops
help to eliminate the domestic digital divide (OLPC News, 2010).

The impacts of one-to-one computing in developed countries are mixed. In the United States, one-to-one
laptop projects in primary schools did not lead to measurable improvements in reading or writing skills — but
nor did they harm them (Camfield, 2007). Results such as this can be interpreted in two ways — either
technology does not improve learning, or standardized tests failed to measure the skills learned using
technology. The study did find that laptop programmes improved students’ abilities to deal with information
and to collaborate. More recently, a report on one-to-one learning initiatives in 19 countries in Europe
carried out by European Schoolnet (EUN), on behalf of the Institute for Prospective Technological Studies
(JRC-IPTS), provided preliminary evidence of a variety of impacts that ICT may have in education. In addition
to enhancing learning outcomes, ICT might beneficially affect students’ motivation, foster student-centred
learning behaviours, diversify teaching and learning practices, and improve parents’ attitudes (Balanskat et
al., 2013).

However, less is known about the effects of the OLPC and other similar initiatives in developing countries. In
Peru, which has the largest deployment of XO computers globally, the expansion in access translated into
substantial increases in computer use both at school and at home. While there was no evidence of positive
impacts on enrolment or test scores in mathematics and languages, some positive effects were found in
general cognitive skills (Cristia et al., 2012).

Source: UIS research.

LCRs are relatively low in most developed countries for which data are available. In Europe, for
example, most countries have a LCR of 10:1 or less. LCRs are lowest in Sweden (2:1), with Denmark,
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Estonia, Norway and Spain at 3:1. In contrast, LCRs were relatively high in some Eastern European
countries, including Albania, and Bosnia and Herzegovina where the LCRs were 32:1 in 2009 and 30:1

in 2008, respectively.

A number of developing countries have been very effective in reducing LCRs across their educational
systems. For instance Uruguay’s E/ Ceibal initiative, which partners with the One Laptop per Child
(OLPC) project, has acquired low cost highly durable XO computers and is a pioneering country in
achieving one-to-one computing (a LCR of 1:1). In Asia, Thailand is also in the process of
implementing its One Tablet per Child initiative (OTPC), and as a result the LCR decreased from 25:1

in 2008 to 14:1 in 2012 (Thailand, 2013).

Even though not participating in one of the well-known one-to-one computing initiatives, Colombia
and Georgia have made substantial progress in building their educational computer resources by
obtaining financial support from different levels of government, local communities and businesses.
For example, between 2002 and 2013, the LCR in Colombia decreased from 142:1 to 13:1 (see Box
2.4), while in Georgia it decreased from more than 200:1 in 2004 to 7:1 in 2012 (see Box 2.5). Finally,
while the Dominican Republic also reduced its LCR in primary and secondary schools from 179:1 in
2008 to 122:1 by 2010, the average number of pupils sharing a single device remained high (UIS,

2012).

Chart 2.2: Learner-to-computer ratios, national aggregate/schools with CAl, 2012 or LYA®
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Chart 2.2: Learner-to-computer ratios, national aggregate/schools with CAI, or LYA (cont.)
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Source: UIS database, Partnership on Measuring ICT for Development WSIS Targets Questionnaire, 2013.

Notes:

1. Reference years range from 2007 to 2013 (2009 to 2013 for the Americas; 2008 to 2013 for Africa, Asia and Europe;
and 2007 to 2012 for Oceania). Full details can be found on the UIS website,
http://www.uis.unesco.org/Communication/Documents/wsis-tables-2014.pdf.

2. Data for Cambodia refer to secondary schools only. Secondary data for Nicaragua, China and Philippines do not include
upper secondary. Data for Saint Lucia and Uruguay refer to primary schools only. Data for European countries refer to
lower secondary. Data for India do not include independent secondary schools. Data for Morocco, Tunisia, Dominican
Republic, Guatemala, Nicaragua, Montserrat, Saint Lucia, Trinidad and Tobago, Anguilla, Philippines, Sri Lanka,
Kazakhstan, Malaysia, Qatar, Japan, Singapore, Belarus and Russian Federation refer to public schools. Data for
Palestine refer to West Bank schools only.
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Box 2.4: Progress towards increasing access to ICT in Colombia

In Colombia, ICT has amplified educational opportunities by:

e engendering new approaches to teaching and learning (Piscitelli, 2012)

e contributing to increasing student retention

e improving learning outcomes and the pursuit of higher education (Rodriguez et al., 2011)

e allowing the acquisition of technological skills needed in the information society (Ananiadou and Claro,
2009)

o facilitating the inclusion of ethnic minority groups, people with disabilities and students of low academic
achievement (Castellanos, 2012)

e opening doors to tertiary education, free of charge, to anyone connected to the Internet.

Acknowledging current challenges, the ICT Ministry of Colombia since 2000 has endorsed the Computers for
Education, or Computadores para Educar programme (CPE), which comprises an association of public
entities that helps realise development opportunities for children and youth by improving the quality of
education through ICT. As the main state mechanism for bringing technology to educational institutions, CPE
contributes to lowering the national LCR. In 2002, the programme supplied schools with approximately 11
000 units of computer equipment resulting in a ratio of 142:1. Having secured a supply of 70 000 computers
for educational institutions four years later, the ratio decreased to 46:1 in 2006. Most recently, with total
computer assets totalling 760 000 in 2013, a ratio of 13:1 has been achieved.

CPE is innovative in its approach to computer provision, taking into account trends towards mobility and
versatility, the needs of students and school budgets. For example, desktop computers provided in 2002
were upgraded in 2006, while more recent computer deployments introduced laptops in 2009 and tablets in
2012.

Nevertheless, the implementation of CPE has met a number of challenges, including lacks in adequate

financial resources to safely store equipment, poor electricity supply, and minimal teacher training on how

to use ICT in the classroom. In order to deal with these challenges and ensure successful implementation of

CPE, Colombia has:

e involved local communities, businesses and government to increase funding

e negotiated greater electrical supply from power plants and sought donations for solar panels

e negotiated flexible teaching schedules with educational administrators to allow teachers to meet the 150
hours of required training.

While results are preliminary, an internal impact assessment of the programme showed that dropout rates

decreased by 4 per cent. There was also a 2 per cent improvement in the national examination, and a 5 per

cent increased probability of pursuing higher education.

Source: Ministry of Information Technologies and Communications, 2014.
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Box 2.5: Georgia improves access to digital technology — the Deer Leap programme

To counter a lack of ICT resources and Internet connectivity in schools, Georgia’s Ministry of Education and
Science launched an ambitious national programme in 2005, known as Deer Leap, for integrating ICT into
teaching and learning in schools. The project had several aims including:

e providing every school with computers, Internet access, educational software and ICT support services
e upgrading the ICT skills of teachers and students
e integrating ICT into the curriculum through computer-assisted instruction in a wide range of subjects

e computerization of the Education Management Information System (EMIS) at school, local and national
levels.

With Estonia’s assistance, the programme was provided with a total budget of just over USD 14 million
(GRID, 2014).

The four-year program (2005—2009) was modelled on the Estonian Tiger Leap programme and was managed
by a board consisting of representatives of government, Parliament, civil society, business associations,
university academics and teachers. The task of the programme was especially challenging, given that in 2004
before the program started, the LCR in schools was over 200:1 and Internet connections in schools were rare
(as well as slow and costly). While Internet Informatics was a compulsory subject in all secondary schools,
the content of this subject — which was programming — was frequently taught without computers.
Moreover, ICT was rarely used in other subjects or in school management.

By the end of 2008, the Deer Leap programme had resulted in increased ICT infrastructure in schools,
including more than 26 520 new computers. The LCR had decreased from 250:1 in 2004 to 22:1. All
computers were equipped with the Linux operating system and a set of open-source software applications.
Internet connectivity was provided to more than 300 schools, so that 60 per cent of all primary and
secondary pupils could have access to Internet at school. A web-based collaboration environment for
educational projects was also developed and integrated with a portal to support authoring and sharing
learning objects, including participation in international projects and collaborative learning between
Georgian and Estonian schools. Finally, administrative support in the form of IT managers hired in most
schools and the training of teachers, helped to support the ongoing modernization and computerization of
the Georgian education system.

The goal of integrating at least one computer in each school by 2008 was not achieved. However, Georgia
reaffirmed its commitment through the Georgia without Poverty Programme (2008—-2012) and pledged to
modernize all public schools and implement the Deer Leap programme successfully. By 2012, Georgia had
met its target of having at least one computer in all schools, with a LCR for combined primary and secondary
schools of 7:1. Internet connectivity was also installed in all Georgian schools, one third (29 per cent) of
which had a fixed broadband connection by 2012.

Source: UIS research.

Proportion of schools with Internet access

The proportion of schools with Internet access is measured by Indicator 2.4. It is central to
understanding connectivity at the primary and secondary level — and hence to assessing Target 2. The
indicator measures the overall level of access to Internet in schools, not the intensity of use nor the
actual amount of time that learners spend on the Internet for educational purposes. Access may be
through any wired or wireless device (PCs, laptops, PDAs, tablets, smartphones etc.) using fixed
broadband, fixed narrowband or mobile broadband connections. Private Internet connectivity within
schools via mobile phone networks is excluded.

At the most basic level, electrification is a key concern for countries where many schools may not be
connected to a reliable source. However, even where there is an electricity supply, ministries of
education in some countries often have little or no control over Internet connectivity in schools,
which depends on the national telecommunications infrastructure (World Bank, 2010). In some
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countries, Internet service providers (ISPs) are unwilling to operate in difficult geographic terrain or
in rural areas with low population density (ADB, 2012).

Given the vital importance of broadband access, connectivity is also measured according to the type
of Internet connection. The proportion of schools with fixed broadband Internet access provides a
good indicator of the quality of Internet connections and the potential to use ICTs for educational
purposes.™

Fixed broadband Internet refers to high-speed connectivity for public use of at least 256 Kbit/s in one
or both directions (downloading and uploading). It includes cable modem Internet connections, DSL
Internet connections of at least 256 Kbit/s, fibre and other fixed broadband technology connections
(such as satellite broadband Internet, Ethernet LANs, fixed-wireless access, Wireless Local Area
Network and WiMAX)."

Recognizing the importance of broadband Internet to effectively access online resources, the
Broadband Commission for Digital Development, whose membership includes UNESCO, ITU and
private industry, recently adopted the goal of Broadband for All, particularly for women, girls and
marginalized groups. By defining practical ways in which countries, at all stages of development, can
achieve broadband connectivity in cooperation with the private sector, the Broadband Commission
for Digital Development promotes the importance of universal broadband on the international policy
agenda to accelerate progress towards achieving the MDGs by 2015 (Broadband Commission for
Digital Development, 2013).

Information on the type of Internet access can inform policies and decisions to expand and/or
upgrade Internet connections in schools. Data to monitor the availability of general Internet and
fixed broadband access in schools exist for a reasonable number of developed and developing
countries. Chart 2.3 shows that, by 2012, the vast majority of schools in developed countries were
connected to the Internet. In fact, many developed countries had stopped tracking some aspects of
ICT infrastructure in schools, because connectivity (usually fixed broadband) was approaching 100
per cent. For instance, according to a report released by the European Union in 2006, the vast
majority of schools in Europe already had Internet access. Similarly, all public schools in the United
States were connected to the Internet as of 2006 and 97 per cent had a broadband connection, while
in Canada, 97 per cent of schools were connected to the Internet as early as 2004.

Chart 2.3 demonstrates that in the majority of European countries with data (that is, in 20 out of 23
countries), more than 95 per cent of schools have an Internet connection. In contrast, 81 per cent of
schools in Poland had Internet in 2012, while the Russian Federation and Belarus had 80 per cent and
61 per cent of schools, respectively, with Internet connectivity in 2008. According to Chart 2.3, fixed
broadband was already universally available in Andorra, Croatia, Czech Republic, Malta and the
United Kingdom in 2009, and in Sweden and Bosnia and Herzegovina in 2008. In contrast, it was
available in about two thirds of schools in Slovakia (66 per cent) in 2009, less than half of schools in
the Russian Federation (43 per cent) and only 7 per cent of schools in Belarus in 2008.

By comparison, the proportion of schools with Internet connectivity is relatively low in most
countries in Latin America and the Caribbean. In fact, the proportion of schools with Internet
connectivity was less than 15 per cent in a number of South and Central American countries,
including Dominican Republic (12 per cent) in 2013, Guyana (4 per cent), Nicaragua (6 per cent) and
Paraguay (9 per cent) in 2010 and Suriname (6 per cent) in 2009. Some countries that had low levels
of school connectivity appear to be 'leapfrogging' directly to broadband Internet connectivity and
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bypassing the use of narrowband. For example, in Nicaragua and El Salvador where approximately 6
per cent and 24 per cent of schools had Internet connections, respectively, all were via fixed
broadband.

There is an advanced state of Internet connectivity in a number of Caribbean island countries where
100 per cent of schools in Anguilla, Aruba, Barbados, British Virgin Islands, Saint Kitts and Nevis, Saint
Lucia and Sint Maarten were connected to the Internet by 2010 — all using fixed broadband.
Opposing the trend, Saint Vincent and the Grenadines demonstrates the coexistence of broadband
and other types of Internet connection. For example, of the 68 per cent of schools with Internet, half
(34 per cent) had fixed broadband.

Fixed broadband connectivity in schools presents a challenge for several large South American
countries, with a substantial urban-rural divide. Brazil and Argentina, for example, show that both
fixed broadband and other types of connectivity coexist. For example, while 46 per cent and 36 per
cent of schools were connected to the Internet in Brazil and Argentina, respectively in 2010, 38 per
cent and 22 per cent were connected via fixed broadband. Bandwidth constraint is particularly
challenging in Colombia where only 8 per cent of a total of 71 per cent of connected schools had a
broadband connection in 2011.

Uruguay, on the other hand, with its ambitious country driven E/ Ceibal project, provides an example
of a middle income country that has been able to achieve a relatively high level of connectivity in
schools. By 2009, it was able to provide fixed broadband to 96 per cent of schools, including both
urban and rural subregions. Yet, while Uruguay demonstrates substantial progress, central
authorities have reported that for 70 per cent of primary schools, school Internet connections were
such that only half of all laptop computers could be online at the same time. Meanwhile, Chile’s
Enlaces initiative, which partners with the private sector, has also been very effective in improving
connectivity rates among schools. The result is that 78 per cent of schools were connected to the
Internet in 2013, compared to just 44 per cent in 2009 (see Box 2.6).

A number of economies in Eastern Asia and South Eastern Asia display high levels of school
connectivity, with all or most schools having fixed broadband Internet access in Brunei Darussalam;
China, Hong Kong; the Republic of Korea; Singapore and Thailand. Other Asian countries with high
levels of Internet connectivity included Kazakhstan (97 per cent) in Central Asia, and Armenia,
Georgia and Bahrain in Western Asia (100 per cent) in 2012. While fixed broadband Internet was
universal in Bahrain, about one third (29 per cent) and half (50 per cent) of all schools in Georgia and
Kazakhstan, respectively, were connected via fixed broadband. Having invested heavily in e-
materials, there is an ongoing recognition in Kazakhstan of a lack of efficiency resulting from
problems in bandwidth, particularly in rural areas (ADB, 2012). Oman provides an example of a
country that has shown significant progress in connecting its schools to the Internet, increasing from
62 per cent in 2008 to 90 per cent in 2013.

Mongolia, a country with one of the lowest population densities in Asia, has also made considerable
efforts and has connected 91 per cent of its primary and secondary schools to the Internet — with 40
per cent having a fixed broadband connection in 2012. In addition to school connections, Mongolia
also provides Internet access to pupils through fixed and mobile community centres (ADB, 2012). Yet
despite this positive trend, some schools in Mongolia have terminated Internet access voluntarily
due to high costs. To resolve this situation, Mongolia’s Ministry of Education, Culture and Science has
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attempted to meet schools’ Internet costs from central budget funds to ensure continued

connectivity.

Internet connectivity in schools has been particularly scarce in a number of developing countries
across Asia. In 2011, it was available in less than 10 per cent of schools in Nepal (5 per cent); while in
2012, Internet connectivity was also scarce in Kyrgyzstan (6 per cent), Cambodia (7 per cent), and in
Bangladesh (5 per cent). Unfortunately, data on Internet connectivity in schools are lacking for India
and China, the two most populated nations in Asia.

Internet data are unavailable for most countries in Oceania. In Australia, where almost all schools
had achieved full Internet connectivity by 2003 and 97 per cent had fixed broadband by 2010, the
National Broadband Network is building a national fibre-optic data network that will connect 90 per
cent of schools with speeds up to 100 Mbit/s.*

Data on Internet connectivity are also reasonably scarce in Africa and the data that do exist suggest
that there is much room for improvement. For example, 10 per cent or fewer schools were
connected in Ethiopia (2 per cent), Morocco (3 per cent) and Senegal (5 per cent) in 2008, Lesotho
(10 per cent) in 2009, and Sudan (4 per cent) in 2013. In contrast, the proportion rises to 81 per cent
and 85 per cent of schools in Tunisia and Mauritius, respectively, in 2008. Data on fixed broadband
Internet for Africa are scarce; Chart 2.3 shows that 2 per cent of schools were connected via fixed
broadband in Morocco in 2008, compared to 75 per cent of schools in Mauritius. In Botswana, where
about one quarter of schools had an Internet connection (23 per cent) by 2009, all connections were

via fixed broadband.

Chart 2.3: Schools with total and fixed broadband Internet, 2012 or LYA®
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Chart 2.3: Schools with total and fixed broadband Internet, 2012 or LYA (cont.)
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Source: UIS database, Partnership on Measuring ICT for Development WSIS Targets Questionnaire, 2013.

Notes:

1. Reference years range from 2008 to 2013 (2009 to 2013 for the Americas; 2008 to 2013 for Africa, Asia and Europe;
and 2010 for Australia). Full details can be found on the UIS website,
http://www.uis.unesco.org/Communication/Documents/wsis-tables-2014.pdf.

2. Data for Nicaragua, Philippines and Indonesia do not include upper secondary. Data for Jamaica refer to upper
secondary only. Data for Costa Rica and Mexico refer to lower secondary. Data for Guyana, Nicaragua and Indonesia
refer to primary and lower secondary. Data for Cambodia include pre-primary schools. Data for Anguilla, Barbados,
Chile, Colombia, Dominican Republic, Guyana, Jamaica, Mexico, Montserrat, Nicaragua, Sint Maarten, Trinidad and
Tobago, Azerbaijan, Bangladesh, Bhutan, Cambodia, Kazakhstan, Malaysia, Maldives, Morocco, Philippines, Sri Lanka,
Singapore, Tunisia, Belarus and Russian Federation refer to public schools. Data for Palestine refer to West Bank

schools only.
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Box 2.6: Partnering to connect schools in Chile: The Enlaces initiative

In the early 1990s, Chile initiated educational reform of its primary and secondary system to adjust to the
information society, by incorporating ICTs into schools. The initial vision for the reform was built around the
construction of a National Educational Network, also known as Enlaces, through which teachers and
students could develop professional and pedagogical communities.

Like many national ICT in education programmes, Enlaces began as a connectivity pilot project. However,
unlike other programmes, Enlaces established strong links with universities from the outset to help ensure
the inclusion of components that focus on teacher professional development and digital content. This
contrasts with many other middle income countries where the focus was on the technology itself and the
importance of maintaining a holistic perspective was not appreciated.

The education system in Chile is decentralized between public schools, which are managed by municipal
governments, and private schools. Each sector is responsible for most of its own administrative and
financing aspects. Enlaces only applies to municipal subsidized schools; however, the size of the private
sector is large, accounting for 43 per cent of primary and secondary students.™ With the support of Enlaces,
Chile extended Internet connectivity to about three quarters (75 per cent) of primary and secondary schools
under the Enlaces banner by 2009, resulting in a connection rate of approximately 55 per cent of all schools
in Chile. However, since then, the proportion of schools (public and private) with an Internet connection
increased to 70 per cent by 2012 and 78 per cent by 2013.

From the point of view of middle income countries, implementing a national connectivity initiative of this
magnitude can be costly. A crucial step in the development of Enlaces was the agreement that the Ministry
of Education negotiated with one of the largest telephone companies in the country — Telefonica CTC Chile.
The company agreed to provide telephone lines, e-mail accounts and dialup Internet at no cost for a period
of ten years to all the schools in the regions where the company had a telephone network (this covered the
majority of the Chilean Schools). Moreover, a focus from an early stage was on connecting rural schools. For
example, it was decided to begin the rural Enlaces component with a focus on the pedagogical use of
technology inside the classroom — even if the schools did not yet have Internet access. In parallel, there was
a task team designing a national solution for providing sustainable Internet access to all the rural schools —
and communities — in the following years.

As part of its efforts to promote broadband connectivity, since 2004 Enlaces has attempted to reach
agreements with multiple operators to offer preferential fees to educational facilities. Enlaces also
established a fund through which schools could apply for a subsidy equal to 50-100 per cent of the
broadband connection fee. More recently, Enlaces has worked with the Fondo de Desarrollo de
Telecomunicaciones, the country’s universal service fund, to roll out fibre optic cable to Chile’s largest
schools (Ministerio de Educacién, 2008).

The success of the Enlaces pilot led to its formal acknowledgement as the national education technology
programme for Chile. A decade later it was officially absorbed within the Ministry of Education. This
evolution — from pilot to national programme to becoming part of the MOE — established a model that was
realized later in many other middle income and developing countries.

Source: UIS research.

Conclusions and recommendations

Evidence suggests that in a number of countries progress is being made towards the achievement of
Target 2. Yet, despite this, it is still not possible to provide a comprehensive review. For example,
while data have been collected for an increasing number of countries since the launch of the UIS
international data collection on ICT in education (that is, 118 countries by the year 2014), data are
still missing for many developing countries, particularly in Asia, Africa and Oceania. Moreover,
demonstrating progress is further complicated by a lack of time series data for the majority of
countries, thus preventing reliable measurements of change over time. However, the situation
should improve as the UIS is currently conducting statistical capacity-building activities in Africa, to

Page | 74



Target 2: Connect all secondary schools and primary schools with ICTs _

be followed by data collections. More generally, the UIS is moving towards conducting a biennial
global data collection on ICT in education beginning in 2015.

Setting targets and measuring progress in the area of ICTs in education involves a balancing act
between identifying quantifiable information to monitor international goals and taking into account
the diversity of circumstances among countries in terms of stage of development, infrastructure,
income and socio-economic factors. The four indicators identified to monitor Target 2 attempt to
reconcile these two conflicting aspects by monitoring both old and new technologies, which may be
found to varying degrees in both developing and developed countries.

However, it is possible to draw some conclusions in respect of both developed and developing
countries and regions, especially in terms of LCRs and Internet access in schools — the two indicators
that are currently tracked by the greatest number of countries. Existing data on the LCR show that
there are sizeable variations between countries, with relatively high levels of computer access in
most developed and high-income economies and lower ratios in the developing world, particularly in
low income countries. While in general it must be seen as advantageous to have more computers for
fewer students, it is not clear what the ideal ratio might be. This will depend a lot on national
circumstances and on how computers are used; it is suggested that more research be conducted in
respect of this indicator.

Since time series data are scarce, interpreting change requires caution. Nevertheless, evidence shows
that LCRs are generally decreasing across many countries, while school Internet rates are increasing —
both generally and for fixed broadband specifically. However, change is not uniform and occurs at
different rates in different countries. Typically, countries that have strong policies and set targets for
ICT in education with high-level government and sector-wide support show the most rapid change.
This is true for a number of countries including Colombia, Chile and especially Uruguay in Latin
America, as well as for Oman, Jordan, Thailand and Georgia in Asia.

The data presented in this chapter also highlight that schools in developed countries, especially in
Europe and in high income countries in East Asia and the Caribbean, are almost universally
connected, typically to high-speed broadband networks, and have relatively low LCRs. While
countries will differ on policy related to LCR targets, given the ubiquity of ICT in education in these
countries, little further progress can be expected based on the current indicators.

At the opposite end of the continuum, while some progress has been made in a number of
developing countries, LCRs frequently remain too high and school Internet connectivity rates too low
to provide pupils with access to advanced forms of ICT in education. This is true of some countries in
Latin America and the Caribbean, and especially so for many countries in Asia and Africa, where the
minority of schools have Internet connections and where LCRs are too high to provide pupils with
meaningful learning opportunities. Since LCRs can mask disparities between those schools with many
computers, those with few, and those with none, it is difficult to shed light on the extent of disparity
within countries.

Only relatively few countries collect data on the proportion of schools with older ICTs, namely radios
and televisions. Penetration levels vary between developed and developing countries, but also
among countries within each category, suggesting that national policies and objectives vary. While
some countries may try to achieve full penetration for both older and newer ICTs, others may see
broadcasting technologies, or ad hoc use of radios and televisions, as a relevant alternative only if
newer technologies are not available or affordable. Bringing radios and TVs into schools could
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therefore be understood as a short- to medium-term target that should be complemented, or
replaced by, Internet access in the long term. There is some evidence for a small number of countries
that the use of radios and televisions for education is decreasing, while for others it is increasing.
Given the enormous potential for radio and television in some of the world’s least developed
countries, monitoring these indicators in conjunction with the LCR and Internet connectivity is the
most reasonable way forward.

As stated in the mid-term report (ITU, 2010), to make Target 2 as concrete and measurable as
possible, it was suggested that the word “all” be included in order to seek to connect 100 per cent of
schools to either old or to new ICTs (or both) depending on national circumstances. Given that
universal connectivity remains elusive for many middle and low income countries, it is recommended
that Target 2 retains its current form for the post-2015 monitoring period.

Based on current analysis, and considering the rapidly evolving ICT landscape, some additional
indicators may be important for effectively monitoring Target 2 during the post-2015 agenda. The
'Learner-to-computer ratio in schools with computer-assisted instruction', which is also a core
Partnership ICT in education indicator, would shed additional light on the actual level of computer
access available in schools and would be particularly useful for developing countries, where many
schools do not yet have computers and other similar devices.

Additionally, the 'Learner-to-computer connected to the Internet ratio' (LCCIR), would provide
additional information on the degree of school connectivity by shedding light on capacity to interface
with the Internet and the multitude of educational resources available online. Previous analysis has
indicated that while countries may have some success in building a computer infrastructure,
connecting schools to the Internet may lag behind. While these data have been somewhat more
challenging to obtain, particularly in developing countries, the LCCIR would nevertheless shed
additional light on the relative connectivity of schools since indicators 2.3 (LCR) and 2.4 (proportion
of schools with Internet access) do not capture the full extent to which all computers in schools are
connected.

The UIS regularly collects the relevant data to calculate both these additional indicators. While data
will not be universally available in the post-2015 environment, increased capacity building in
countries will contribute to improvements of ICT in education statistics over time.

Several recommendations are made concerning actions that governments can take to improve ICT
connectivity in schools. They are:

e Strengthen existing electrical infrastructure. A lack of electricity is arguably the biggest barrier to
extending access to ICTs, including the Internet.

e Recognise the potential of fixed broadband, WiMax, and mobile broadband (3G and 4G) Internet,
and aim to equip all schools (including in rural areas) with high-speed Internet.

e In countries with difficult terrain (for example, mountainous), consider building a combination of
wireless and satellite-based telecommunications with low-cost Very Small Aperture Terminal
(VSAT) apparatus for downlink of data and images.

e Consider the use of both radios and televisions to connect schools in situations where more
advanced forms of ICT are not feasible or available.

Page | 76



Target 2: Connect all secondary schools and primary schools with ICTs _

Low cost computers are an effective strategy to rapidly increase the computer resources in a
country, but this policy option should be weighed carefully against other educational priorities,
including building schools and hiring and training teachers.

Recognise the role of community media centres to play a role in extending the reach of ICT to
pupils when ICTs are not available in schools. Negotiate schedules and form partnerships with
public and private partners (for example, Internet cafés) in order to access ICTs.

Establish partnerships with multiple levels of government and the private sector, particularly
with telecommunications companies, to negotiate low cost access to Internet services.

In countries where universal Internet service is not feasible, governments need to promote the
installation of public Internet facilities in rural areas. These can be financed through universal
access contributions or licence conditions.
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Endnotes

! The original WSIS indicator was worded slightly differently “Connect universities, colleges, secondary schools
and primary schools with ICTs”.

> There are a number of examples of schools that provide access to the Internet for the general community
after school hours. ITU’s Connect a School, Connect a Community initiative (http://www.itu.int/ITU-

D/connect/flagship initiatives/connecting children/index.html) is an example of an effort to benefit both

students and the communities in which they live, by promoting broadband access in schools.
* This figure represents the number of countries for which data for any of the four indicators are available.

* The scope of all the indicators is ISCED levels 1-3, that is, public and private schools from primary to upper
secondary education unless otherwise stated. The International Standard Classification of Education (ISCED) is a
classification system for education statistics. The data collected for this report refer to ISCED97 whereby ISCED
1, ISCED 2 and ISCED 3 refer to primary, lower secondary and upper secondary education levels, respectively.

> See GRID: http://www.fosigrid.org/europe/georgia-europe.

® The use of televisions is negligible in primary and upper secondary institutions, compared to 57 per cent of
lower secondary institutions that use televisions for educational purposes.

7 .
In Myanmar, data for radios only cover secondary schools.
8 .
Latest year available. Notes on reference years are under the chart.

® These refer to computer and Internet use for educational purposes respectively (indicators 7.3 and 7.4 in
Target 7).

'%| CR values in Cambodia reflect secondary education only. Data to calculate the primary LCR are unavailable.

! Note that the original indicator 2.4 included other forms of Internet access, such as narrowband and mobile
broadband.

12 Fixed broadband is considered to be the most effective method for connecting to the Internet. UIS data have
focused on general ('any') Internet access as well as fixed broadband Internet access. The definitions used
differ somewhat from those in the WSIS framework document (Partnership, 2011). That document
distinguished i) broadband Internet, which included both fixed (wired) and wireless broadband (for example,
satellite, terrestrial fixed wireless, fixed WIMAX, terrestrial mobile wireless access) and ii) fixed narrowband.

3 See Joint Media Release by the Prime Minister, the Treasurer, and the Ministers for Finance and for
Broadband, 7 April 2009, Canberra, http://www.minister.dbcde.gov.au/media/media_releases/2009/022.

4 See http://www.chile-usa.org/education.html.
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Target 3: Connect all scientific and research
centres with ICTs*

Executive summary

In today’s information society, the ways in which knowledge is created, processed, diffused and
applied have been revolutionized — in part through rapid developments in ICTs (UNESCO, 2013).
While the ICT revolution has not occurred at a uniform pace in all regions, to a large extent it has led
to the creation of dynamic networks, cross-border collaborative processes, and internationalization
of research and higher education. In line with the goal of making the benefits of ICTs available for all,
Target 3 aims to connect all scientific and research centres with ICTs. The ICTs defined by the Target
3 indicators include broadband Internet’ and connections to national research and education

networks (NRENs). Data from multiple sources indicate that the target of “all” scientific and research
centres has not been achieved, although significant progress has been made according to the three

indicators for Target 3.

Indicator 3.1 focuses on connecting scientific and research centres with broadband Internet. Where
data were available, connectivity was found to be high — typically 100 per cent — but there were a
few countries that have yet to achieve this target. The conclusions that can be drawn from Indicator
3.1 were limited because of the low data availability and it is recommended that this indicator be
removed. Indicator 3.2 measures whether a country has one or more NRENs and what their
bandwidth is. Significant progress has been made in increasing the total number of NRENs, regional
NRENSs and countries with a NREN. Bandwidth has also increased considerably from megabit capacity
to gigabit capacity. Progress was particularly noteworthy in Africa where the number of regional
NRENSs increased from none before 2006 to three by the end of 2013. Should there be tracking of
Target 3 post-WSIS, it is recommended that monitoring of Indicator 3.2 be continued, with the
possible addition of connectivity to NREN consortia, as regional NRENs will play a pivotal role in
facilitating international research collaboration. Indicator 3.3 measures the proportion of public
scientific and research centres that have direct or indirect broadband Internet access to a NREN,
where at least one exists in the country. In most countries for which data are available, the majority
of universities and research centres are connected to a NREN. On the other hand, very few
government departments engaged in research and development (R&D) are connected to NRENSs,
suggesting that this is one area for greater collaboration between policy-makers, and scientific and
research centres.

Target 3 indicators focus on infrastructure (connection to broadband Internet and NRENs) as a
reflection of a country’s ability to participate in international research. In the current review of the
indicators, it is obvious that a focus on advanced infrastructure will not be sufficient post-2015, given
the current and emerging needs of a dynamic research milieu. Should there be a post-WSIS target on
technology and scientific research, it could consider the nature of information and knowledge that
are shared, such as: different software models, innovative forms of networking, ways of adapting ICT
infrastructure, software tools and applications, and international R&D efforts. An issue of interest
would be open access to scientific publications and data. Open access is gaining traction with both
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funding organizations and the scientific community. It was endorsed in 2013 as a principle for sharing
research funded by the European Commission.® Open access to scientific publications and data
would also address the current inequality in access to scientific information and knowledge in the
world. Developing countries, particularly least developed countries (LDCs), continue to lag behind in
access to scientific information and knowledge, as well as the benefits of science and technology.
Easier access to knowledge and information should help to narrow the gap. As a way of moving
forward, tracking the availability of open access scientific knowledge could be linked to WSIS Target 9
— Encourage the development of content.

Finally, the current review makes a strong recommendation for the intensification of global
multistakeholder partnerships. The role of scientists and academics is essential in endeavours to
share the benefits of technology and innovation; open access to data and knowledge is a key means
for achieving this goal. To facilitate the achievement of a target on technology and scientific
research, a conducive policy environment for sharing scientific knowledge will be fundamental in
coming years.
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Introduction

Historically, universities and other research centres have been at the forefront of scientific discovery.
Many of the world's major technology companies began their life in universities and research
institutions: Facebook was conceived at Harvard, Google at Stanford, Philips at the Eindhoven
University of Technology, and Lenovo at the Chinese Academy of Sciences (Lambert, 2013). In each of
these cases, a university or research centre played a pivotal role in incubating innovation.

International collaboration has brought together scientific groups that work on major challenges in
areas such as health, climate change and renewable energy. In the area of technology, international
research programmes are focusing on 3D imaging techniques, big data visualization, cybersecurity
and mobile cloud computing, among others. The importance of science, technology and innovation,
knowledge-sharing and capacity building for eradicating poverty and achieving sustainable
development was confirmed at the Rio+20 Conference and the 2013 ECOSOC* Annual Ministerial
Review (UNESCO, 2013). In order to make progress towards the Millennium Development Goals
(MDGs) and other major global challenges, access to high-speed Internet is vitally important to
enable researchers to connect with scientific communities around the world. When researchers can
connect with their colleagues, they are better able to gain access to broader technical perspectives,
pool their knowledge with others so as to advance their scientific disciplines, respond to changing
patterns of scientific funding, and fulfil escalating demands for the rationalisation of scientific
investment (Katz and Martin, 1997). In this sense, connectivity is an important prerequisite for the
social and economic transformations that enable sustainable economic growth, human development
and poverty eradication. Without connectivity, knowledge advancement and the impact of new
discoveries could be limited.

Target 3 is to “connect all scientific and research centres with ICTs.” Connectivity has been
interpreted as meaning high-speed Internet connection (ITU, 2010).This chapter focuses on public
entities in the government and higher education sectors. Business enterprises and private non-profit
sector entities are excluded for practical reasons (see Partnership, 2011). While the focus on public
entities provides a feasible means for data collection, one limitation it poses is that private entities in
the higher education sector are not covered by the target.

Other than WSIS Action Line C7 that defines its scope, Target 3 is also related to:

e WSIS Target 2: Connect all secondary schools and primary schools with ICTs (which originally
included connecting universities)

e Action Line C2 (Information and communication infrastructure)

e Action Line C3 (Access to information and knowledge).

Figure 3.1 illustrates the relevance of Target 3 to other WSIS action lines and to Target 2.
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Figure 3.1: Relevance of Target 3 to other WSIS action lines and targets

WSIS Action Line C7
ICT applications (e-science)

WSIS Target 2
WSIS Target 3: Connect all secondary schools
Connect all . and primary schools with ICTs

scientific and
research centres
with ICTs WSIS Action Line C2
Information and
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WSIS Action Line C3
Access to information and
knowledge

Action Line C7 focuses on ICT applications, including e-science. It states that stakeholders should
"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." (ITU, 2005) The focus on improving access to ICTs addresses an important
challenge for researchers in developing countries who face high access costs for scientific journals
and poor Internet connections.’

WSIS Target 2 originally included connecting universities and colleges with ICTs and was amended to
track the availability of ICTs in primary and secondary schools only. Monitoring basic ICT
infrastructure was deemed to be less relevant for higher-education institutions, since they are
expected to have basic access to radios, televisions and computers (ITU, 2010). Post-WSIS, countries
could consider examining targets 2 and 3 together in order to evaluate the overall status of ICT
access in their educational institutions. Target 2 covers ISCED® levels 1 to 3, while Target 3 covers
ISCED levels 5 and 6. Note that ISCED level 4, Post-secondary non-tertiary education, is not tracked in
either Target 2 or 3 and the two targets focus on different types of ICT (Target 2 on basic ICT access
and Target 3 on high-speed Internet connectivity).

Action Line C2 emphasizes the centrality of information and communication infrastructure in
achieving the goal of digital inclusion (ITU, 2005). In relation to this, the achievement of Target 3 (as
currently defined) implicitly involves the establishment of broadband network infrastructure in order
to provide high-speed Internet connectivity to scientific and research centres. Action Line C2 also
states the need to optimize connectivity between major information networks by:

e encouraging the creation and development of regional ICT backbones and Internet exchange
points
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e reducing interconnection costs

e broadening network access.

As national, regional and international broadband network infrastructure strengthens, connectivity
among scientific and research centres should also improve.

Action Line C3 focuses on the role of ICTs in allowing people around the world to access information
and knowledge (ITU, 2005). In relation to Target 3, Action Line C3 specifically refers to facilitating
access to journals and books, and archives of scientific information — to be achieved by connecting
scientific and research centres with high-speed Internet. Action Line C3 also includes other objectives
pertaining to scientific research, including:

e Encourage research and promote awareness of different software models.

e Encourage research on the information society, including on innovative forms of networking,
adaptation of ICT infrastructure, tools and applications.

e Undertake international R&D efforts aimed at making available adequate and affordable ICT
equipment for end users.

These objectives are currently not covered by Target 3 and could be the focus of possible future
targets on scientific research.

Scientific and research centres

Target 3 focuses on connectivity between scientific and research centres, which can be seen as an
indication of a country’s capacity to participate in international research. Scientific and research
centres play a critical role in coping with emerging challenges, such as sustainable development and
rising demographic pressures. For individual countries, the vitality of scientific research centres can
be tied to the sustainability and growth of their economies. For example, through their R&D efforts,
scientific and research centres generate intellectual capital that can be used in business innovation.
Intellectual capital generates a knowledge base that can be mobilised for coping with major
challenges and stimulating private sector entrepreneurship. To deal with the complex problems in
the world today, scientific and research centres increasingly need to connect with one another to
share resources and leverage the domain knowledge of other experts. Where technology gaps are
evident, efforts should be made to close the gap so that the outcomes of scientific research can
benefit all, including the most vulnerable and marginalized.

For an accurate assessment of Target 3, it is first important to identify the scientific and research
centres within a country. This report initially adopted the recommendation of the 2011 WSIS
statistical framework (Partnership, 2011) to use definitions from the UIS and OECD manuals.” Based
on the two manuals (OECD, 2002; UIS, 2010a), the scope of scientific and research centres is all R&D-
performing higher education and government organizations, defined according to the UIS manual but
excluding units covered by other sectors, as follows:

e The higher education sector is composed of all universities, colleges of technology and other
institutions providing tertiary education at International Standard Classification of Education
(ISCED®) levels 5 and 6, whatever their source of finance or legal status. It also includes all
research units, experimental stations and clinics operating under the direct control of, or
associated with, higher education institutions. The treatment of borderline cases is discussed in
the Frascati manual (OECD, 2002).
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e The government sector is composed of all departments, offices and other bodies that furnish, but
do not normally sell to the community, those common services, other than higher education,
which cannot otherwise be conveniently and economically provided, as well as those that
administer the state and the economic and social policy of the community. (Public business
enterprises mainly engaged in market production and sale of goods and services are included in
the business enterprise sector.) Non-profit institutions controlled and mainly financed by
government, but not administered by the higher education sector, are also included.
Government organizations include all levels of administration, that is: central or federal, state or
provincial, and local or municipal.

The 2011 WSIS statistical framework also made recommendations for allocating units to business
sectors and maintaining homogeneity across countries. However, it acknowledged that the
homogeneity of units is likely to be impossible to achieve in the government sector and difficult for
the higher education sector. More detailed discussions follow in the assessment of the individual
indicators.

National research and education networks (NRENSs)

As research and scientific challenges become more complex, research institutes need to connect with
one another to share resources and develop cohesive solutions. In this chapter, ICT connectivity
within the research community is defined as the existence of a national research and education
network (NREN),? and is tracked by indicators 3.2 and 3.3. According to the 2011 WSIS statistical
framework (Partnership, 2011), a NREN is:

“...a specialized Internet service provider dedicated to supporting the needs
of the research and education communities within a country. It usually
administers and supports a high-speed backbone network; often offering
dedicated channels for individual research projects” (p.24).

NRENs provide connectivity and services to higher education establishments (typically universities)
and research institutes, but can also support schools, further education colleges, libraries and other
public institutes. In some cases, services may be provided to government and healthcare sectors as
well. There is usually only one recognised NREN in each country, although some countries may have
separate networking organisations for different research and educational sectors. Where there is
more than one networking organisation though, it is usual for international connectivity to be
arranged through one of these organisations, or alternatively an umbrella organisation, which then
becomes the de-facto NREN. In larger countries, it is also common to have separate regional or
metropolitan networks interconnected by the NREN.

When NRENs were first highlighted by the World Telecommunication/ICT Development Report 2010:
Monitoring the WSIS Targets, A mid-term review (WTDR) (ITU, 2010), they were introduced as high-
capacity networks with three common characteristics:

e They are Internet Service Providers that are closely identified with the respective networks.

e They are a mix of dedicated channels and public Internet access, often through a combination of
dedicated backbones, leased lines or private sector operators.

e They connect a range of different institutions, often with different needs.

Similarly, Europe’s Delivery of Advanced Network Technology to Europe (DANTE)™ notes that NRENs
act as high-capacity ICT infrastructures to support the work of researchers, promote collaboration,
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transfer data and share information or confirm experiments. In addition, it notes that NRENs can
facilitate new research in their own right, by providing platforms and experimental test-beds for
testing new services and advanced networking technologies.

NREN version 2 (NREN v2)

As testimony to the global progress in NRENSs, there is already international discussion for NREN
version 2 (NREN v2), which is envisioned as more than just networks. Instead of being specialized
regional ISPs, version 2 NRENs will be essential global platforms for research and education
institutions. On NREN v2 platforms, research institutes will be able to develop new technologies,
solve common challenges, and develop common solutions in a collaborative environment — all of
which are goals that go beyond connectivity.

Other proposed changes to transform NREN to NREN v2 include: from knowledge carrier to
knowledge multiplier, from neutral collaboration connection to collaboration enabler, and from
disinterested community service to community developer. With NREN v2, research and education
institutes would be able to work in distributed laboratory environments, gain remote access to rare
scientific instruments, and conduct large-scale computation. Box 3.1 describes the launch of the
world’s first intercontinental 100 Gbit/s link, called the Advanced North Atlantic 100G (ANA-100G),
which will enable these collaborative research efforts.

Box 3.1: World's first intercontinental 100 Gbit/s link for R&E demonstrated

TERENA is the Trans-European Research and Education Networking Association. During the TERENA
Networking Conference held in the Netherlands in 2013, six of the world’s leading research and education
(R&E) networks™" demonstrated the world’s first transatlantic 100 gigabits per second (Gbit/s or one billion
bits per second) transmission link for research and education between North America and Europe.

The intercontinental 100 Gbit/s link, called the Advanced North Atlantic 100G Pilot Project (ANA-100G), will
be used for engineering and testing the new transmission link, applications, resources, monitoring
techniques and advanced technologies such as software-defined networking. According to SURFnet (the
NREN of The Netherlands), the 100 Gbit/s Transatlantic connection reflects two trends in scientific research:
science is increasingly data driven with datasets from large-scale experiments at the tera-scale level, and
these experiments are increasingly carried out by international collaborations in which researchers around
the globe expect immediate access to the datasets. The operation of this ultra high-speed link across the
Atlantic Ocean also illustrates how the close collaboration between research and education networks and
the commercial sector continues to evolve, with the ongoing deployment of cutting-edge networking
technologies that underpin groundbreaking, globally collaborative science and discovery.

Demonstrations of the intercontinental 100 Gbit/s link included large data transfers between Maastricht and
Chicago that took a few minutes, compared with many hours over the public Internet. The Transatlantic link
will also advance high-end projects such as the experiments at the Large Hadron Collider in Switzerland, the
ITER fusion reactor in France and similar international programs.

Source: SURFnet (2013).

Even as network administrators explore modalities to transform NREN to NREN v2, the fundamental
intent of Target 3 remains relevant and that is to track a country’s ability to participate in
international research. Given the complexity of today’s scientific challenges, demands on
computation power will only increase; therefore research centres will increasingly look to NRENs as
dedicated platforms for scientific advancements. Connectivity to NRENs and the degree of
connectivity could be indicative of an economy's stock of intellectual capital. In fact, more fine-
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grained measurement of NRENs would be possible as the number of countries with a NREN increases
and connectivity between NRENs improves.

The rest of this chapter reviews the indicators for Target 3, reports the strong progress made
towards the achievement of this target, since the 2010 mid-term review (ITU, 2010), and highlights
pathways to accelerate progress for countries that are unlikely to achieve the target. Limitations,
recommendations and conclusions are provided at the end of the chapter.

Data availability and scope

The following three indicators were identified in the 2011 WSIS statistical framework to track WSIS
Target 3:

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.
Indicator 3.1 measures the proportion of public scientific and research centres with broadband
Internet access. The indicator is focused on connectivity and does not provide any information on
what the access is used for. Although broadband is of interest here, the rate of data transfer and
processing required for some scientific research may far exceed broadband speeds currently
available to the average consumer.

Indicator 3.2 measures whether a country has one or more NRENs and what their bandwidth is. The
presence of a NREN indicates a country’s ability to participate in national and international research.
Bandwidth refers to the total capacity of NRENs in mega bits per second (Mbit/s).’> Bandwidth
determines the speed at which data are delivered to, and sent from, Internet users. It is measured in
the number of bits that can be transferred per second.

Indicator 3.3 measures the proportion of public scientific and research centres that have direct or
indirect broadband Internet access to a NREN, where at least one exists in the country. Table 3.1
presents the data sources used for measuring Target 3.
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Table 3.1: Data sources for indicators for measuring Target 3

Indicator Data source Data availability

3.1 Proportion of public scientific and Partnership on Measuring ICT Very low. Only 16 countries
research centres with broadband for Development 2013 WSIS provided data through the 2013
Internet access targets questionnaire WSIS targets questionnaire. In

the 2009 questionnaire, 24
countries provided data.

3.2 Presence of a national research and Partnership 2013 WSIS targets  Very low for questionnaire. Only
education network (NREN) by qguestionnaire, TERENA, NREN 12 countries provided data
bandwidth (Mbit/s). websites through the 2013 WSIS targets

questionnaire. TERENA had 59
countries with data available by

end 2013.
3.3 Proportion of public scientific and Partnership 2013 WSIS targets  Very low for questionnaire. Only
research centres with Internet qguestionnaire, TERENA 15 countries provided data
access to a NREN through the 2013 WSIS targets

questionnaire. TERENA had 55
countries with data available by
end 2013.

Source: ITU.

Indicators 3.1 and 3.3 are not collected on a regular basis by countries. Data for indicators 3.1, 3.2
and 3.3 were collected by the Partnership on Measuring ICT for Development WSIS Targets
Questionnaire, 2013 (Partnership, 2013). Of the 55 countries that responded to the survey at the
time of writing, 14 to 16 had data available for Target 3. For indicators 3.2 and 3.3, the annual survey
of NRENs conducted by the Trans-European and Education Networking Association (TERENA, 2013)
served as the primary source of information for European and other responding countries.

Achievements against Target 3

Overall, significant progress has been made in terms of connecting scientific and research centres
with ICTs. The target of “all” public scientific and research centres has not been achieved but there is
evidence to suggest that steady progress has been made since 2003. Data availability has improved
significantly in recent years as more NRENs are established and make their information publicly
available (however, data availability remains a challenge for Indicator 3.1). One major sign of
progress is that connection speeds have improved to the extent that data were reported in 2013
using giga bits per second (Gbit/s)™ rather than mega bits per second (Mbit/s) as determined by the
2011 WSIS statistical framework.

Public scientific and research centres with broadband Internet access

Indicator 3.1 measures the proportion of public scientific and research centres with broadband
Internet access. Table 3.2 shows the results from the 2013 WSIS targets questionnaire. Sixteen
countries had data available and 13 reported that all public scientific and research centres had
broadband Internet access. Uruguay reported 63 per cent, Republic of Congo 70 per cent and
Dominican Republic 91 per cent. In the 2009 WSIS targets questionnaire, 15 out of 16 countries
reported 100 per cent broadband Internet access for public scientific and research centres. With the
exception of Bhutan, Bulgaria and Singapore (which reported 100 per cent in both surveys), countries
that participated in the 2013 survey were different from those that participated in the 2009 survey.
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Table 3.2: Proportion of public scientific and research centres with broadband Internet access

2013 WSIS targets questionnaire 2009 WSIS targets questionnaire

Country Proportion of public scientific | Country Proportion of public
and research centres with scientific and research

broadband Internet access centres with broadband

Internet access

% %

Azerbaijan 100 | Albania 96
Bhutan 100 | Andorra 100
Bulgaria 100 | Bhutan 100
Congo 70 | Bosnia & Herzegovina 100
Dominican Republic 91 [ Botswana 100
Estonia 100 | Bulgaria 100
Finland 100 | Croatia 100
Iran, Islamic Rep. 100 | Denmark 100
Lithuania 100 | Djibouti 100
Maldives 100 | Egypt 100
Moldova 100 | Hungary 100
Serbia 100 | Korea, Rep. 100
Singapore 100 | Latvia 100
United Arab Emirates 100 | Morocco 100
Uruguay 63 | Netherlands 100
Viet Nam 100 | Singapore 100

Source: ITU and Partnership on Measuring ICT for Development (2009 and 2013 WSIS targets questionnaires).

Given the low data availability for Indicator 3.1, the disaggregations by type and size of organizations
recommended by the 2011 WSIS statistical framework were not tenable. As with many other
indicators in this report, data from least developed countries (LDCs) were not available. This poses a
major challenge for assessing the technology gap between LDCs, developing and developed
countries.

Where data are available, broadband Internet access was high but comparisons between countries
and over time was not possible. Furthermore, this indicator is not tracked at the international level
by any organization and this makes monitoring very challenging. Given these limitations, it is
recommended that the indicator be dropped from any possible future monitoring post-WSIS.

Countries with a national research and education network (NREN)

Indicator 3.2 measures whether a country has one or more NRENs and what their bandwidth is. The
presence of a NREN indicates a country’s ability to participate in national and international research.

In 2013, there were 170 known NRENs in 137 countries (out of a total of 206 countries tracked) (see
Annex 3.1). Therefore, about two-thirds of countries tracked had at least one known NREN. By
comparison, in 2009, 121 countries had at least one NREN and in 2005, an estimated 98 countries
had at least one NREN (see Figure 3.2 for countries connected by at least one NREN in 2005 and 2013
respectively).
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In terms of NRENs by region, in Europe, there were 39 countries with at least one known NREN in
2013, compared with 41 in Asia, 28 in the Americas, 26 in Africa and 3 in Oceania. In relative terms,
89 per cent of countries in Europe had at least one NREN, 80 per cent in Asia, 74 per cent in the
Americas, 48 per cent in Africa and 16 per cent in Oceania (see Chart 3.1).

Figure 3.2: Countries with a national research and education network, 2005 and 2013

Source: ITU research based on TERENA Compendium and other publicly available information (see also Annex 3.1).

Substantial regional disparities still exist, with African and Oceanic countries lagging behind the rest
of the world. Of the 19 countries in Oceania, only Australia, New Zealand and Papua New Guinea had
a NREN in 2013; the other 16 countries had no known NREN. In Africa, 26 out of 54 countries had a
NREN. Only 14 of the 34 LDCs in Africa had a NREN.

Data over time were not consistently available over the monitoring period. The most consistent data
source was the Trans-European Research and Education Networking Association (TERENA). TERENA
publishes the TERENA Compendium™ that provides a reference source of research and education
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networking in Europe (and beyond) since 2001. Of the 54 countries tracked by the Compendium, a
record high of 59 NRENs responded to the 2013 TERENA questionnaire. This number has varied
between 41 and 53 from 2003-2012.

At the time of writing, the concept of a NREN appears to be very well established and the
identification of NRENs was fairly easy. Measurement of NREN bandwidth was less straightforward,
as different data sources had slightly different interpretations of the term.

Bandwidth is defined in the 2011 WSIS statistical framework as the total capacity of NRENs in mega
bits per second (Mbit/s). Bandwidth determines the speed at which data are delivered to, and sent
from, Internet users. It is measured in the number of bits that can be transferred per second. TERENA
adopts the concept of typical core usable backbone capacity on the network, meaning typical core
capacity of the linked nodes in the core. The term "usable" is included because some NRENs have
unused dark fibre with a very high theoretical capacity. For networks that do not have a core
backbone (for example, because they have a star topology), TERENA asks for the maximum capacity
into the central node of the network (TERENA, 2013). This definition is in line with the ITU definition
of Internet bandwidth (ITU, 2011).

The TERENA Compendium also collects data on bandwidth of NRENSs in its annual survey. Table 3.3
shows the bandwidth of the 65 NRENs that provided bandwidth information between 2012 and
2013. Fifty-nine NRENs provided data for the TERENA Compendium, six countries responded to the
2013 WSIS targets questionnaire and six countries responded to both questionnaires. Five NRENs
reported core usable capacity below 1 giga bits per second (Gbit/s) — ASNET-AM (Armenia), GRENA
(Georgia), KazRENA (Kazakhstan), SUdREN (Sudan) and RAU2 (Uruguay). The highest core usable
bandwidths of 100 Gbit/s were reported by DFN (Germany) and Internet2 (United States). Other
NRENs that reported high bandwidths were mostly located in Europe; the highest of these was
RENATAR (France) with 60 Gbit/s. CANARIE (Canada) had a bandwidth of 50 Gbit/s.

Only six NRENs based in African countries provided information about their bandwidth: CERIST
(Algeria), Eeb@le (Democratic Republic of Congo), EUN (Egypt), MAREN (Malawi), MARWAN
(Morocco) and SudREN (Sudan). All six had bandwidths less than or equal to 5 Gbit/s.
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Table 3.3: Bandwidth of selected NRENs, 2013/2012

Country NREN TERENA/Partnersh Country NREN TERENA/Partners
ip* bandwidth hip* bandwidth
Albania ANA 10 Gbit/s Korea, Rep. = KREONET 10 Gbit/s
Algeria CERIST 1.2 Gbit/s Latvia SigmaNet 1 Gbit/s
Armenia ASNET-AM 0.2 Gbit/s Lithuania LITNET 10 Gbit/s (10
Gbit/s*)
Australia AARNet 20 Gbit/s Luxembourg RESTENA 1 Gbhit/s
Austria ACOnet 10 Gbit/s Malawi MAREN 1 Gbit/s
Azerbaijan AzScienceNet 1 Gbit/s Malta UoM/RicerkaNet 10 Gbit/s
Belarus BASNET 10 Gbit/s Moldova RENAM 1 Gbit/s (10
Gbit/s*)
Belgium BELNET 20 Gbit/s Montenegro MREN 1 Gbit/s
Bosnia & SARNET 1 Gbit/s Morocco MARWAN 1 Gbhit/s
Herzegovina
Brazil RNP 10 Gbit/s Netherlands SURFnet 20 Gbit/s
Bulgaria BREN 2 Gbit/s (1 Gbit/s*) New Zealand REANNZ 10 Gbit/s
Canada CANARIE 50 Gbit/s Norway UNINETT 10 Gbit/s
Chile REUNA 2.5 Gbit/s* Poland PIONIER 40 Gbit/s
Congo (Dem. Rep.) Eeb@le 100 Mbit/s* Portugal FCCN 20 Gbit/s
Croatia CARNet 10 Gbit/s Romania RoEduNet 10 Gbit/s
Cyprus CyNET 1 Gbit/s Russia e-ARENA 20 Gbit/s
Czech Republic CESNET 10 Gbit/s Serbia AMRES 1 Gbit/s (1
Denmark DelC; UNI-C 10 Gbit/s Singapore SingAREN 15 Ghit/s
Egypt EUN 5 Gbit/s Slovak SANET 10 Gbit/s
Republic
Estonia EENet 10 Gbit/s (12 Slovenia ARNES 10 Gbit/s
Gbit/s*)
Finland Funet 10 Gbit/s Spain RedIRIS 40 Gbit/s
France RENATAR 60 Gbit/s Sudan SudREN 0.3 Gbit/s
Georgia GRENA 0.5 Gbit/s Switzerland  SWITCH 10 Gbit/s
Germany DFN 100 Gbit/s T.F.Y.R. MARnNet 1 Gbit/s
Macedonia
Greece GRNET S.A. 1.5 Gbit/s Thailand ThaiREN; Uninet 51 Gbit/s*
Hungary NIIF/HUNGA 20 Gbit/s Turkey ULAKBIM 10 Gbit/s
RNET
Iceland RHNet 10 Gbit/s Ukraine URAN 10 Gbit/s
Iran, Islamic Rep. IRANET/IPM 1 Gbit/s* UAE ANKABUT 10 Gbit/s*
Ireland HEAnet 30 Gbit/s UK Janet 40 Gbit/s
Israel IUCC 10 Gbit/s United States Internet2 100 Gbit/s
Italy GARR 10 Gbit/s Uruguay RAU2 155 Mbit/s*
Japan NIl 20 Gbit/s (82
Gbit/s*)
Kazakhstan KazRENA 165 Mbit/s

Source: TERENA Compendium 2013 and 2012; Partnership on Measuring ICT for Development WSIS Targets Questionnaire,
2013 (Partnership data are indicated by *).
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TERENA (2008) noted that NREN bandwidth increased from megabit capacity in 2003 to gigabit
capacity in 2008. This trend has continued and the number of countries with capacity of 10 Gbit/s or
above has grown from 14 in 2008 to 40 in 2013.

Regional or NREN consortia’®

Although Indicator 3.2 did not specify the monitoring of regional NRENs or NREN consortia, scientific
networking has been developing in this direction in recent years. This section uses available data to
describe regional or NREN consortia. Table 3.4 lists regional or NREN consortia and regions served,
while Figure 3.3 shows a timeline of the starting year of operations. Figure 3.4 from GEANT shows
the geographic coverage of the regional or NREN consortia. Before 2003, there were seven regional
NRENs, and by 2010, there were 12. RedCLARA covered Latin America, GEANT covered Europe,
EUMEDCONNECT the Mediterranean, CAREN Central Asia, and TEIN and APAN the Asia-Pacific.
CANARIE covered Canada and Internet2 the United States. Both CANARIE and Internet2 are NRENs
but have wide geographical reach and provide pan-network connectivity to the other regional
NRENs.

Table 3.4: Regional or NREN consortia and regions served

Regional or NREN consortia Region

AfricaConnect Sub-Saharan Africa
Asia-Pacific Advanced Network (APAN) Asia-Pacific

Arab States Research and Education Network Arab States

Central Asian Research and Education Network Central Asia

Canada's Advanced Research and Innovation Network North America

Caribbean Knowledge and Learning Network Caribbean
EUMEDCONNECT3 Southern and eastern Mediterranean
GEANT network Europe

Internet2 North America

Nordic Infrastructure for Research & Education Nordic countries
Cooperacién Latino Americana de Redes Avanzadas Latin America

Trans-Eurasia Information Network (TEIN) Asia-Pacific
UbuntuNetAlliance Eastern and Southern Africa
West and Central African Research and Education Network Western and Central Africa

Source: ITU Research.
Note: See Annex 3.2 for a list of regional or NREN consortia and their members.

Box 3.2 discusses the networks, TEIN and CAREN, in the Asia-Pacific region.
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Box 3.2: Research and education networks in Asia and the Pacific

In the Asia-Pacific region, several policy initiatives are contributing to Target 3 — connect all scientific and
research centre with ICTs. The Trans-Eurasia Information Network (TEIN), and the Central Asian Research
and Education Network (CAREN) provide good illustrations of the efforts of the region to connect its
education and research networks.

The Trans-Eurasia Information Network Initiative (TEIN)

Endorsed by the ASEM-3 Summit (October 2000, Seoul), the Trans-Eurasia Information Network (TEIN)
Initiative seeks to connect research networks in Asia and Europe in order to promote information exchanges
in research and education. The ASEM leaders emphasized the need to establish information and research
networks between the two regions and among ASEM partners in order to facilitate the flow of knowledge
and information. The TEIN network allows for high speed and high volume exchange of data and information
between research and education centres. It facilitates a wide range of applications to enhance research and
education, including e-learning, videoconferences and online research collaboration. TEIN supports
collaboration across disciplines including medicine, climate and environmental monitoring, high energy
physics and agriculture. In 2012, the Medical Tele Collaboration project was implemented with ten TEIN
partners to perform live surgeries.

The TEIN initiative was unveiled in several stages. The first stage created a Paris-Seoul connection on
December 2001. The second phase of the Trans-Eurasia Information Network programme (TEIN2) was
launched in May 2004 and raised the initiative’s ambition and coverage with the involvement nine Asian
partners, of which six were significant beneficiaries of European Commission financing (China, Indonesia,
Malaysia, Philippines, Thailand and Viet Nam) with three Asian partners participating at their own cost
(Japan, Singapore and the Republic of Korea), and in some cases making in-kind or financial contributions to
the TEIN2 programme. Australia was also connected to the TEIN2 network at its own cost. The TEIN2
programme was managed by DANTE (Delivery of Advanced Network Technology to Europe), in cooperation
with Asian partners.

The third phase of the Trans-Eurasia Information Network programme (TEIN3) further developed the
electronic network infrastructure for Asian research and education by reaching South Asia and included
Bangladesh, Bhutan, India, Nepal, Pakistan, Sri Lanka, Cambodia and Laos. The management responsibility of
the network was transferred from DANTE to Asia. The fourth phase of the Trans-Eurasia Information
Network programme (TEIN4) and the establishment of TEIN*CC (Trans-Eurasia Information Network-star
Cooperation Center) in the Republic of Korea was endorsed at the 8th ASEM in Brussels on October 2010.

The Central Asian Research and Education Network and cooperation with TEIN

The Central Asian Research and Education Network (CAREN) provides over 500 universities and research
centres across Central Asia with high speed broadband Internet connection. In January 2009, the CAREN
regional network was launched to connect the academic communities of Central Asia to GEANT (the
research and education networking project serving Europe) through fibre optic connections. CAREN replaced
the previous Virtual Silk Highway project.

The CAREN project is coordinated by DANTE and currently involves the national research and education
networks (NRENs) in Kazakhstan, Kyrgyzstan, Tajikistan and Turkmenistan. Uzbekistan is expected to join the
project in due course.

A memorandum of Understanding between the Trans-Eurasia Information Network (TEIN4) and the NRENs
of Kazakhstan Kyrgyzstan, Tajikistan and Turkmenistan was signed in April 2013 in Ashgabat (Turkmenistan).
It is expected to stimulate the development of joint applications and to foster the exchange of know-how
and resources to promote cooperation between the scientific and educational communities of the two
networks.

This agreement will allow universities, research institutes, medical centres and libraries of Central Asian
countries to work more closely with its partners in the rest of Asia as well as in Europe. Through the TEIN-
CAREN network, research and education network users will be able to access digital libraries, utilize a variety
of online databases, and quickly and securely exchange large amounts of data around the world.

Source: UNESCAP, TEIN.

Page | 97



_ Final WSIS Targets Review: Achievements, Challenges and the Way Forward

Figure 3.3: Timeline of starting year for regional NRENs and NREN consortia
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Note: Starting year indicates publicly available official launch dates. However, regional NRENSs typically take years to plan,
test and implement so the definition of “starting year” varies from network to network. Networks may also have been
implemented in phases. For instance, EUMEDCONNECT3 began as EUMEDCONNECT in 2001.
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Figure 3.4: Coverage of regional or NREN consortia, 2013

Source: GEANT (2013).

Since the WTDR 2010, three more regional NRENs have started operations: ASREN now serves the
Arab states, AfricaConnect serves sub-Saharan Africa and C@ribNET serves the Caribbean countries.

In Africa, network administrators now have access to not just one but several regional NRENSs,
namely AfricaConnect, UbuntuNet and WACREN (see Box 3.3). AfricaConnect serves sub-Saharan
African countries; UbuntuNet serves Eastern and Southern African countries; and WACREN serves
Western and Central African countries. In the Americas, network administrators from the Caribbean
countries are organizing themselves to form the Caribbean Knowledge and Learning Network,
C@ribNET. Thus, all five world regions (Africa, Americas, Asia, Europe and Oceania) are now covered
by at least one regional NREN.
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Box 3.3: AfricaConnect — a regional Internet network for research and education in Africa

The AfricaConnect project is an initiative between the African Caribbean Pacific Islands (ACP) Secretariat and
the European Commission (DEVCO). Its aim is to establish a high-capacity Internet network for research and
education in Southern and Eastern Africa, thus providing the region with a gateway to global research
collaboration (AfricaConnect, 2013). The project will support the data communications needs of the research
and education community in the region by providing dedicated high speed data communications
infrastructure that will connect African NRENs — both to each other and to other regional research and
education networks worldwide. The project is expected to last four years and began in May 2011. It project
comprises 20 project partners, including 15 African NRENS, 5 European NRENS and the UbuntuNet Alliance.

The objectives of AfricaConnect include:

e Foster the development of cooperative research programmes between European and the African
research and education communities.

e Provide infrastructure that supports the development and deployment of the applications exploiting
work done in Europe regarding the information society.

e Support the fulfilment of the region’s Millennium Development Goals.

o Develop staff capacity at all levels in the existing African NRENSs, taking into account their immediate
needs. Due to low Internet penetration in the region, there is a lack of skilled technical, operational and
managerial staff.

e Open up the research activities in the region and build cooperation with researchers in the rest of the
world. Specific research application areas cover the fields of: health, climate, agriculture, education and
environment.

Source: www.AfricaConnect.eu.

Work is currently in progress to develop connections between and among the regional NRENs. For
instance, the ORIENTplus project connects the research and education communities of Europe and
China. It links the Chinese NRENs, CERNET (China Education and Research Network) and CSTNET
(China Science and Technology Network), with the 50 million users of the pan European GEANT
network via super-fast connectivity between Beijing and London (DANTE, 2013).

Impact of connectivity on increasing capacity for scientific research

In order to address challenges such as climate change, sustainable development, conflicts, human
rights, rising inequality and demographic pressures, scientists and researchers increasingly have to
work with colleagues in the rest of the world to develop integrated solutions. Regional NRENs and
NREN consortia facilitate intra-region collaboration as well as connections to other regional NRENSs.
Connectivity to more advanced NREN consortia offers positive spillovers in technical expertise and
experience. Very often, the availability of a regional NREN prompts countries that do not have NRENs
to establish their own in order to join more advanced networks. Box 3.4 describes how 35 000
Cambodian researchers were connected with the rest of the world through the Trans-Eurasia
Information Network (TEIN3). The connection to the high capacity regional network not only
improved access to locally-relevant computing applications; it is also prompting universities and
research centres to improve their infrastructure so that they can connect to the network and to
other universities.
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Box 3.4: CamREN — Connecting Cambodian researchers to the rest of the world

In April 2012, Cambodia became the most recent country to connect to the Trans-Eurasia Information
Network (TEIN3). The new link initially connects to the Institute of Technology of Cambodia (ITC) in Phnom
Penh and aims to connect Cambodia’s 35 000 researchers with scientists around the world. The anticipated
outcomes of this connection include improving the quality and quantity of research conducted in
Cambodia’s higher education institutes and research centres. Applications using the network include climate
research and meteorology, food security and health programmes.

Initially, researchers connected to CamREN were invited to ITC as a pilot experience to get international data
and documents. CamREN is the NREN of Cambodia and is a network of five leading universities in Cambodia:
Institute of Technology of Cambodia (ITC), Royal University of Phnom Penh (RUPP), Royal University of Law
and Economy (RULE), University of Health Science (UHS) and National Institute of Education (NIE). CamREN’s
mission is to facilitate the connection of all the other universities and research centres. In a second step, all
universities will provide the same services in their own libraries. In the final step, other universities (public
and private) in Cambodia will be invited to join the network according to their interest and development of
their research activities.

The development of CamREN will be boosted by its link to TEIN3, as it works to strengthen national and
international research collaboration. To achieve the physical connection, CamREN worked closely with
VinaREN, the NREN of neighbouring Viet Nam. VinaREN arranged a dedicated link from its network in Hanoi
to ITC and provided access to its existing TEIN3 connection. The TEIN3 network extends to the South Asian
sub-continent, serving over 45 million users in more than 8 000 academic institutions and research centres
across Asia. Starting with a single circuit between France and the Republic of Korea in 2001, TEIN3, the third
generation of the project, now links 17 countries in the region to each other and to the global research
community.

Source: TEIN3 (2013).

While Indicator 3.2 shows that Target 3 has not been achieved, significant progress has been made in
increasing the total number of NRENSs, regional NRENs and countries with a NREN. Bandwidth has
also increased considerably from megabit capacity to gigabit capacity. Looking forward, the demand
for information-sharing and digitally-driven data collection will only intensify. NRENs and regional
NRENs help to meet these demands by improving access to, and use of, information and knowledge
that will facilitate the achievement of the MDGs. To maintain the current momentum in the progress
made according to Indicator 3.2, stakeholders can look into improving the policy environment,
redesigning infrastructure investment and investing in higher education so that the full potential of
NRENSs can be realized.

Should there be a post-WSIS target related to scientific research, tracking should include connectivity
to NREN consortia because regional NRENS will undoubtedly play a central role in enabling
interconnectivity and collaboration with other regional NRENs. Given that Target 3 measures the
capacity of a country to participate in international research, connectivity to a regional NREN would
add another dimension to the measurement of that capacity.

Public scientific and research centres with Internet access to a NREN

Indicator 3.3 measures the proportion of public scientific and research centres that have direct or
indirect Internet access to a NREN, where at least one exists in the country. This indicator monitors
the extent of connectedness of public scientific and research centres to NREN(s) and, like indicators
3.1 and 3.2, focuses on infrastructure. Indicator 3.3 can also serve as a proxy indicator for the
collective research capacity of public scientific and research centres in a country. However, the
indicator does not monitor the quantity or quality of scientific research that results from the
connectivity.
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Data for indicator 3.3 were collected by the 2013 WSIS targets questionnaire, in a survey conducted
by the Partnership in 2013. Data connectivity and bandwidth are also collected by TERENA for
European Union countries (and other countries that respond to their annual survey). Table 3.5 shows
information collected by the WSIS targets questionnaire on the proportion of public scientific and
research centres with Internet access to NRENs. Data availability was low, with only 15 countries
providing data for this indicator. The values of Indicator 3.3 varied greatly between countries, ranging
from zero in Bhutan (which is planning to implement its NREN — DrukREN) to 100 per cent in Bulgaria,
Estonia, Japan, Lithuania and Singapore.

Table 3.5: Public scientific and research centres with Internet access to a NREN

Country Percentage | Country Percentage
Bhutan 0 [ Moldova 89
Bulgaria 100 | Serbia 59
Chile 27 | Singapore 100
Congo 90 | Thailand 90
Estonia 100 | United Arab Emirates 19
Iran, Islamic Rep. 4 | Uruguay 63
Japan 100 | Venezuela 32
Lithuania 100

Source: Partnership on Measuring ICT for Development WSIS Targets Questionnaire, 2013.

TERENA also collects data on connectivity and bandwidth, by types of institutions for European Union
countries and some other countries that respond to their annual survey. The TERENA data deviate
from the guidelines in the 2011 WSIS statistical framework in two ways. First, Indicator 3.3 (and 3.1)
refer to ‘proportions of entities with ICT’ and recommended the following disaggregations:

e type of organization (higher education and government)
e size of organization in ranges of persons employed: 1-9, 10-49, 50-249 and 250 or more
e type of government organizations (if possible).

The suggested size classifications were not used by TERENA. Also, TERENA collects data
disaggregated by types of institutions and the extent of coverage in ranges (greater than 80 per cent
being most extensive and less than 20 per cent being least extensive). Table 3.6 shows NRENs and
connectivity to institutes based on data from the TERENA Compendium 2012.'°
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Table 3.6: NRENs and connectivity to institutions

Country NREN Universities Research Institutes of Government
Institutes further education departments®’
Algeria ARN; CERIST; CNTI 57 (over 80%) 25 (over 80%) 34 (over 80%) 4 (20%—40%)
Armenia ASNET-AM 2 (20%-40%) 35 (over 80%) .. (60%—80%)
Australia AARNet 41 (over 80%) 24 (40%—60%) 13 (20%—40%) 1.
Austria ACOnet 36 (over 80%) 29 (20%—40%) 1 (over 80%) 35 (20%—-40%)
Azerbaijan AZRENA; 30 (over 80%)
AzScienceNet
Belarus BASNET 10 (20%—-40%) 57 (20%—40%) .. 8(under 20%)
Belgium BELNET 65 (over 80%) 37 (over 80%) 6 (under 20%) 50 (20%—40%)
Bosnia & SARNET 25 (60%—80%) 1 (20%—-40%) 1 (20%—-40%)
Herzegovina
Bulgaria BREN 22 .. 50 .. 2. ..
Canada CANARIE 89 .. 70 .. 184 .. 50 ..
Croatia CARNet 141 (over 80%) 36 (over 80%) 46 (over 80%) 9 (under 20%)
Cyprus CyNET 6 (over 80%) 2 (under 20%) 3 (20%—-40%) .
Czech Republic CESNET 26 (over 80%) 25 (40-60%) 10 (20%-40%) 39 (20%—40%)
Denmark DelC; UNI-C 8 (over 80%) 12 (20%—40%) 7 (20%-40%) 4 (under 20%)
Estonia EENet 21 (over 80%) 21 (over 80%) 16 (20%—40%) 3 (20%—40%)
Finland Funet 51 (over 80%) 12 (40%—60%) .. 8 (under 20%)
France RENATAR 445 (over 80%) 368 (over 80%) 335 (60%—80%) 20 (under 20%)
Georgia GRENA 10 (20%—-40%) 5 (20%—-40%) 18 (20%—-40%) 2 (under 20%)
Germany DFN .. (over 80%) .. (60%—80%) .. (over 80%) .. (under 20%)
Greece GRNET S.A.; Ariadnet 43 (over 80%) 28 (over 80%) 146 (60%—80%) 727 (20%—40%)
Hungary NIIF/HUNGARNET 25 (over 80%) 73 (over 80%) 28 (over 80%) 4 (20%—40%)
Iceland RHNet 9 (over 80%) 11 (60%—80%) 2 (under 20%) .
Ireland HEAnet 25 (over 80%) 10 (60%—80%) 10 (over 80%) 8 (under 20%)
Israel IUCC 12 .. 5. . .
Italy GARR; INFN 139 (over 80%) 203 (over 80%) 0 (under 20%) 5 (under 20%)
Kazakhstan KazRENA 51.. 7 .. 2.
Korea, Rep. KOREN; KREONET 51 (20%-40%) 61 (60%—80%) .. 18(20%—-40%)
Kyrgyzstan KRENA-AKNET 27 (40%—60%) 17 (20%—40%) .. (20%-40% 1 (under 20%)
Latvia SigmaNet 15 (40%-60%) 13 (20%—40%) 4 (under 20%) 0 (under 20%)
Lithuania LITNET 42 (over 80%) 31 (over 80%) 55 (40%—60%) 35 (under 20%)
Luxembourg RESTENA 6 (over 80%) 22 (over 80%) 1 (over 80%) 14 (under 20%)
Malta UoM/RicerkaNet 1 (over 80%) 3 (40%—60%) 2 (40%-60%) .. (under 20%)
Moldova RENAM 5 (over 80%) 36 (60%—80%) 1 (under 20%) 1 (under 20%)
Montenegro MREN 19 (over 80%) 2 (60%—80%) 1 (over 80%) 1 (20%—40%)
Morocco MARWAN 15 (over 80%) 8 (40%—60%) 80 (over 80%) 2 (under 20%)
Netherlands SURFnet 14 (over 80%) 32 (over 80%) 64 (over 80%) .
New Zealand KAREN; REANNZ 8 (over 80%) 13 (over 80%) 13 (60%—-80%) 2 (under 20%)
Norway UNINETT 8 (over 80%) 81 (40%—60%) 56 (over 80%) .
Poland PSNC; PIONIER 180 (over 80%) 194 (over 80%) .. (under 20%) .. (under 20%)
Portugal FCCN 42 (over 80%) 12 (over 80%) 13 (20%—40%)
Romania RoEduNet 50 (over 80%) 55 (over 80%) 10 (60%—80%) 30 (under 20%)
Russia e-ARENA; RUNNet/ 250 (60%—80%) 240 (40%—60%) .. (20%-40%) .. (under 20%)

RBNet; FREEnet
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Country NREN Universities Research Institutes of Government
Institutes further education departments”
Serbia AMRES 87 (40%—60%) 41 (20%—40%) 9 (under 20%) 2 (under 20%)
Singapore SingAREN 4 (20%—40%) 2 (20%—-40%) .. (under 20%) 1 (under 20%)
Slovak Republic SANET 38 (over 80%) 20 (40%—60%) 7 (20%—40%) .. (under 20%)
Slovenia ARNES 4 (over 80%) 54 (over 80%) 20 (over 80%) 18 (under 20%)
Spain RedIRIS 90 (over 80%) 170 (over 80%) 0 (under 20%) 75 (under 20%)
Sweden SUNET 30 (over 80%) 4 (60%—80%) 9 (60%—80%) 20 (under 20%)
Switzerland SWITCH 43 (over 80%) 10 (20%—40%) 3 (under 20%) 6 (under 20%)
T.F.Y.R. MARnet 19 (20%—-40%) 5 (40%—60%) 1 (under 20%)
Macedonia
Tanzania TERNET 4 (under 20%) 1 (under 20%) 4 (under 20%) ..
Turkey ULAKBIM 89 (over 80%) 18 (20%—40%) .. (over 80%) 6 (under 20%)
Ukraine URAN; UNREN; 64 (over 80%) 16 .. 1 (under 20%)
UARNet
United Janet 200 (over 80%) 35 (over 80%) 550 (over 80%) 6 (20%—-40%)
Kingdom

Source: TERENA Compendium 2012, Table 2.2.1.
Note: .. not available.

Table 3.6 shows that in most countries, the majority of universities and research centres are

connected to a NREN. Three in four countries (37 out of 50) had more than 80 per cent of universities

connected by the NREN(s). Russia, and Bosnia and Herzegovina had between 60 to 80 per cent of

universities connected by NREN(s) and remaining countries had a lower level of connection or had

data missing. The data are consistent with the overall results from Table 3.5 above that suggest that

universities and research centres are connected to a large extent.

However, Table 3.6 also shows that very few government departments engaged in R&D are

connected to NRENs. Two in three countries (31 out of 43) had fewer than 20 per cent of their

government departments engaged in R&D connected to NRENSs. This suggests missed opportunities

as government departments implement far-reaching policies that can advance progress made

towards the MDGs; such efforts are likely to be strengthened by stronger connections to scientific

research through NRENs. Government departments also determine the extent of resources that can

be mobilized for the development of NRENs; NREN administrators could therefore do more to reach

out to government departments engaged in R&D. For NRENs to be sustainable, the commitment of

all major stakeholders is required. For research centres and universities, having direct access to

government departments means potentially gaining access to large data sets that can enrich their

research. Without strong links to government departments, NRENs may not be fully realizing their

potential for enabling policy-relevant research and innovation. Even as Table 3.6 shows good

connectivity between NRENs and universities and research centres, it also suggests that there is

room for greater collaboration between policy-makers, and scientists and academics.

On the other hand, TERENA (2013) noted that NRENs may be advantaged if they can operate
independently of government, with advantages including easier decision-making processes and the

ability to recruit and retain suitably-qualified staff. There is of course no 'one-size-fits-all' model for

the establishment and development of NRENs, and their future development at country level

depends on factors such as the priority given to R&D.
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Besides facilitating innovation and collaboration, NRENs also serve the important function of making
the delivery of tertiary education viable for developing countries. Box 3.5 describes the challenges
that Caribbean tertiary institutions face and the role that NRENs play in meeting those challenges.
This case study also illustrates why the consideration of local context is important in implementing
NREN development plans.

Box 3.5: Caribbean NRENSs and tertiary education

Tertiary institutions in the Caribbean face a number of challenges with regard to the quality of education
they can offer.™® Apart from the University of the West Indies, which had a student population of 48 000 in
2012, most colleges and universities are relatively small and offer a narrow range of programmes. Because
of their size, institutions do not have the critical mass required to offer all the programmes needed to satisfy
the demand for skilled professionals in the Caribbean. These smaller universities and colleges are also unable
to individually afford the cost of infrastructure and resources required to adequately deliver courses to
students. There are only a few institutions offering programmes in the areas of critical need such as science
and technology; this situation is exacerbated by a lack of qualified lecturers in mathematics and science
subjects.

Without the prospect of quality education, young and talented Caribbean citizens are leaving their home
countries in order to complete their education. In Jamaica, roughly 80 per cent of the potential number of
tertiary graduates has left the country. The resulting 'brain drain' is likely to hold back the development of
Caribbean countries.

One way that Caribbean universities can improve their capacity to deliver higher quality education is to work
in networks. By establishing a NREN and connecting it to the regional NREN (C@ribNET), universities can
improve the viability of their education and research efforts. In November 2013, UWI conducted its first
telemedicine transmission from its campus in Jamaica to medical students and staff in Trinidad and Tobago,
and Barbados, using C@ribNET. This was a demonstration of how a regional NREN can “enable much greater
teaching and learning possibilities and reach the thousands of students that matriculate annually but are not
afforded tertiary education due to lack of space” said Mr Ken Sylvester, CEO of the Caribbean Knowledge
and Learning Network, CKLN.

About C@ribNET

The aim of C@ribNET is to bridge the digital divide in the region and achieve social cohesion of Caribbean
people through digital inclusion. The Caribbean was, until recently, one of the few regions of the world
without a regional research and education network. Through C@ribNET, communities of interest are now
being organised to implement priority applications such as a digital library, a shared student information
system for tertiary institutions, and applications supporting issues such as climate change, disaster
management, crime and security, telehealth and culture.

Source: www.ckln.org.

NRENSs and national broadband plans

Ideally, the development of national broadband plans would bring together policy-makers and NREN
administrators. Research conducted by the Broadband Commission for Digital Development
(Broadband Commission for Digital Development, 2013) suggests that the introduction or adoption
of a national broadband plan is associated with, on average, 2.5 per cent higher fixed broadband
penetration and 7.4 per cent higher mobile-broadband penetration. This improvement is a logical
consequence of the focusing of policies and efforts that is associated with development of a national
broadband plan.

This section examines the relationship between the presence of a national broadband plan and a
NREN. Chart 3.1 illustrates the status of national broadband plans and NRENs in the 193 countries
that provided information to the Broadband Commission for Digital Development (2013).* The chart
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shows that countries that had a national broadband plan in 2013 were much more likely to also have
a NREN. Of the 193 countries for which data are available, 135 had broadband plans and 79 per cent
of these countries had at least one NREN. Of the 46 countries with no national broadband plan,
slightly over half had at least one NREN. Of the 12 countries reporting that they were in the planning
phase of a national broadband plan, five had a NREN and seven did not.

Chart 3.1: Status of national broadband plans and NRENs, 2013
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Source: ITU research.

National agencies that implement a national broadband plan and NREN in tandem could benefit from
synergies between the two sets of activities, in the form of streamlined processes and resulting cost
savings. Formulating national broadband plans that encompass the implementation of NRENs would
allow countries to incorporate the infrastructure needs of scientific and research institutes.

Conclusions and recommendations

In the information society, the ways in which knowledge is created, processed, diffused and applied
have been revolutionized — in part through rapid developments in ICT (UNESCO, 2013). Sophisticated
ICTs can facilitate the creation of dynamic networks, cross-border collaborative processes and
internationalization of research and higher education. In line with the goal of making the benefits of
ICT available for all, the aim of Target 3 is to connect all scientific and research centres with ICTs. The
indicators defined by Target 3 include broadband Internet and connections to NRENs. Data from the
three indicators for Target 3 indicate that the target of “al
been achieved, but that significant progress has been made.

Ill

scientific and research centres has not

Indicator 3.1 focuses on connecting scientific and research centres with broadband Internet. Where
data were available, connectivity was high — typically 100 per cent — but there were a few countries
that had yet to achieve this target. Unfortunately, the conclusions that can be drawn from Indicator
3.1 are limited because of very low data availability. Should there be tracking post-WSIS, it is
recommended that Indicator 3.1 be dropped because lack of data results in a limited and
unrepresentative picture of the connection of scientific and research centres with broadband
Internet. In addition, there is no international organization collecting data for Indicator 3.1, therefore
making it difficult to update.
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Indicator 3.2 measures whether a country has one or more NRENs and what their bandwidth is. For
this report, Indicator 3.2 was extended to include monitoring of regional NRENs and NREN consortia.
Significant progress has been made in increasing the total number of NRENs, regional NRENs and
countries with a NREN. Bandwidth has also increased considerably from megabit capacity to gigabit
capacity. Progress was particularly noteworthy in Africa, where the number of regional NRENs
increased from none in 2010 to three by the end of 2012. Looking forward, it is recommended that
monitoring of this indicator be continued, with the addition of monitoring of regional NRENs and
NREN consortia.

Indicator 3.3 measures the proportion of public scientific and research centres that have direct or
indirect broadband Internet access to a NREN, where at least one exists in the country. In most
countries for which data are available, the majority of universities and research centres are
connected to a NREN. On the other hand, very few government departments engaged in R&D are
connected to a NREN, suggesting that this is an area requiring greater collaboration between policy-
makers, and scientific and research centres.

As the requirements of research and education continue to evolve, any effort to track progress
should keep pace with technological developments. The current indicators focus on infrastructure
(connection to broadband Internet and NRENSs) as a reflection of a country’s ability to participate in
international research. Indeed, the three action lines that inform Target 3 emphasize the role of ICTs
in networking of research institutions and thereby supporting access to, and production of,
information and knowledge. Should there be future monitoring of this area post-WSIS, a revised
target could include the means of sharing information and knowledge, including different software
models, innovative forms of networking, ways of adapting ICT infrastructure, and software tools and
applications.

To mobilize resources required to continue the development of NRENs and regional NRENs, network
administrators are increasingly engaging other stakeholders, such as government departments.
NRENs may offer a variety of services and activities beyond infrastructural connectivity. As an
example, a paper produced by NORDUnet on the role of NRENs in 2020 (NORDUnet, 2013) proposes
that NRENSs should adopt a user-centric approach that integrates the following concepts of NRENSs:

as global network service providers
as community service providers

as e-science enablers

as e-education enablers

vk wnN e

as innovative framework providers.

The preceding discussion suggests three possible areas related to science and research in the
information society that could be tracked post-2015.

First, in order to ensure that developing countries that are just beginning to establish their NRENs are
not left behind, it is important to monitor the presence of a NREN in the country.

Second, researchers will find that global partnerships and major research programs will offer
resources and capabilities that are beyond those that can be mustered by a single country. Thus, the
linkages between the national NREN to regional NRENs should also be tracked to reflect the trend in
global collaborative research.
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Third, Target 3 should evolve from measuring infrastructure to measuring impacts and outputs of the
infrastructure. As scientific and research centres around the world become increasingly inter-
connected, attention should also turn to the impact of NRENs in terms of generating and sharing
scientific knowledge. Developing countries, particularly LDCs, continue to lag behind in access to
scientific information and knowledge and open access to research articles and data would help to
narrow the gap. Open access has reached a 'tipping point' according to the European Commission
(2013). Following recommendations arising from three studies, the European Commission has
mandated open access for scientific publications that are produced with funding from Horizon 2020,
the EU's Research and Innovation funding programme for 2014-2020.%° The articles produced from
Horizon 2020-funded research will either immediately be made accessible online by the publisher, or
researchers will make their articles available through an open access repository no later than six
months (12 months for articles in the fields of social sciences and humanities) after publication.

As a way of moving forward, tracking the availability of open access scientific knowledge could be
linked to WSIS Target 9 (Encourage the development of content). Tracking of the other suggested
indicators could be done in collaboration with TERENA and other regional NRENs, given their
increasing reach. The key challenges here are the standardization of statistical units and harmonizing
efforts so that data collected are compatible and collection efforts are not duplicated.

Finally, one recommendation made earlier was that global multistakeholder partnerships need to be
intensified. The role of scientists and academics is essential in the endeavour to share the benefits of
technology and innovation. Open access to data and knowledge is a key means of achieving this goal
and a conducive policy environment for sharing scientific knowledge would be fundamental to the
achievement of a target on technology and scientific research.
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Annex 3.1: List of known NRENs by end 2013

Country NREN Country NREN

Afghanistan AFRENA Lithuania LITNET

Albania ANA Luxembourg RESTENA

Algeria ARN; CERIST; CNTI Madagascar iRENALA

Argentina Innova-Red; RETINA Malawi MAREN

Armenia ASNET-AM Malaysia MYREN

Australia AARNet Mali MaliREN

Austria ACOnet Malta UoM/RicerkaNet

Azerbaijan AzRENA; AzScienceNet Mexico CuUDI

Bahamas BAHAREN Moldova RENAM

Bangladesh BDREN Montenegro MREN

Barbados BREN Morocco MARWAN

Belarus BASNET Mozambique MoRENet

Belgium BELNET Namibia X-net

Belize BELREN Nepal NREN

Bhutan DrukREN Netherlands SURFnet

Bolivia BOLNET; ADSIB New Zealand KAREN; REANNZ

Bosnia and Herzegovina  SARNET Nicaragua RENIA

Brazil RNP Nigeria ngREN

Brunei Darussalam BRUNET Norway UNINETT

Bulgaria BREN Oman OMREN

Cambodia ITC Pakistan PERN

Cameroon CameroonianNRET Palestinian Authority PALNREN; GCC; PAD12

Canada CANARIE Panama RedCyT

Chile REUNA Papua New Guinea PNGARNet

China CERNET; CSTNET Paraguay ARANDU

China, Hong Kong HARNET Tajikistan TARENA

Colombia RENATA Peru RAP

Congo (Democratic Eeb@le Philippines PREGINET; ASTI

Republic of the)

Costa Rica RedCONARE Poland PSNC; PIONIER

Cote d'lvoire RITER Portugal FCCN

Croatia CARNet Qatar Qatar Foundation

Cuba RedUniv Romania RoEduNet

Cyprus CyNET Russia e-ARENA; RUNNet/RBNet;
FREEnet

Czech Republic CESNET Rwanda Rwednet

Denmark DelC; UNI-C Saudi Arabia Sarinet; ISU

Dominican Rep. RADEI Senegal snRER

Ecuador CEDIA Serbia AMRES

Egypt EUN Singapore SingAREN
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Country NREN Country NREN
El Salvador RAICES Slovak Republic SANET
Estonia EENet Slovenia ARNES
Ethiopia EthERNet Somalia SomaliREN
Finland Funet South Africa TENET; SANReN
France RENATAR Spain RedIRIS
Gabon GabonREN Sri Lanka LEARN
Georgia GRENA Sudan SudREN; SUIN
Germany DFN Suriname SUREN
Ghana GARNET Sweden SUNET
Greece GRNET S.A.; Ariadnet Switzerland SWITCH
Guatemala RAGIE Syria HIAST; SHERN
Haiti CORPUHA T.F.Y.R. Macedonia MARnet
Honduras UNITEC Tanzania TERNET
Hungary NIIF/HUNGARNET Thailand ThaiREN; Uninet
Iceland RHNet Togo TogoREN
India ERNET; NKN Trinidad and Tobago TTRENT
Indonesia INHERENT-DIKTI Tunisia CCK; RNRST
Iran, Islamic Rep. IRANET/IPM Turkey ULAKBIM
Ireland HEAnet Turkmenistan TuRENA
Israel IUCC Uganda RENU
Italy GARR; INFN Ukraine URAN; UNREN; UARNet
Jamaica JREN United Arab Emirates ANKABUT
Japan SINET; JGN2plus; MAFFIN, |United Kingdom Janet

NII
Jordan JUNet/UniCo United States Internet2; NLR; CalREN
Kazakhstan KazRENA Uruguay RAU2
Kenya KENET Uzbekistan UzSciNet
Korea, Rep. KOREN; KREONET Venezuela REACCIUN
Kyrgyzstan KRENA-AKNET Viet Nam VinaREN; NACESTI
Lao P.D.R. LERNET Zambia ZAMREN
Latvia SigmaNet
Lebanon CNRS

Source: ITU research based on TERENA Compendium and other publicly available information.
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Annex 3.2: Regional or NREN consortia and their members by end 2013

Arab States Research and Education Network

Algeria Oman Saudi Arabia
Egypt Morocco Somalia
Jordan Palestine Sudan
Lebanon Qatar Syria
UbuntuNetAlliance — Eastern and Southern Africa

Congo Malawi Somalia
Ethiopia Mozambique South Africa
Kenya Namibia Sudan
Madagascar Rwanda Tanzania
West and Central African Research and Education

Cote d'lvoire Ghana Niger
Gabon Mali Nigeria
Asia-Pacific Advanced Network (APAN) — Asia/Pacific

Australia Japan New Zealand
China Korea, Rep. Pakistan
China, Hong Kong Malaysia Philippines
India Nepal Singapore
Central Asia Research and Education Network

Kazakhstan Kyrgyzstan Tajikistan
Cooperacion Latino Americana de Redes Avanzadas

Argentina Costa Rica Guatemala
Bolivia Chile Mexico
Brazil Ecuador Panama
Colombia El Salvador Paraguay
Nordic Infrastructure for Research & Education

Denmark Iceland Norway
Finland

Trans-European Research and Education Networking

Albania Estonia Latvia
Armenia Finland Lithuania
Austria France Luxembourg
Azerbaijan Germany Malta
Belarus Greece Moldova
Belgium Hungary Montenegro
Bulgaria Iceland Netherlands
Croatia Ireland Norway
Cyprus Israel Poland
Czech Republic Italy Portugal
Denmark

Tunisia
United Arab Emirates

Uganda
Zambia

Senegal
Togo

Sri Lanka
Thailand
Viet Nam

Turkmenistan

Peru
Uruguay
Venezuela

Sweden

Romania

Serbia

Slovakia

Slovenia

Spain

Sweden
Switzerland

TFYR of Macedonia
Turkey

United Kingdom

Source: ITU research based on TERENA Compendium and other publicly available information.
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Endnotes

! The original WSIS indicator was worded slightly differently “Connect scientific and research centres with
ICTs”. Note that universities have been included in this target and removed from Target 2.

? Refers to high-speed access to the public Internet (a TCP/IP connection), at downstream speeds equal to, or
greater than, 256 kbit/s (Partnership, 2011).

3 Open Access policy for FP7 research has been endorsed since 2008, http://ec.europa.eu/research/science-
society/index.cfm?fuseaction=public.topic&id=1300&lang=1.

* United Nations Economic and Social Council.

> See http://www.unesco.org/new/en/communication-and-information/flagship-project-activities/unesco-and-

wsis/implementation-and-follow-up/unesco-and-wsis-action-lines/c7-e-science/.

® International Standard Classification of Education.

7 WTDR 2010 used definitions from UNESCO’s “Questionnaire on Statistics of Science and Technology” (UIS,
2010b). Scientific and technical research is defined as including “fundamental research, applied research (in
such fields as agriculture, medicine, industrial chemistry etc.) and development work leading to new devices,
products or processes”. It includes research related to economics or sociology, but excludes routine testing,
censuses and market studies.

® See the International Standard Classification of Education (UNESCO, 1997) at
http://www.unesco.org/education/information/nfsunesco/doc/isced 1997.htm.

° The term “NREN” was originally a service mark of the U.S. government but the term is now applied to national
research and education networks more widely.

' DANTE (Delivery of Advanced Network Technology to Europe) plans, builds and operates networks for
research and education. It is owned by European NRENs and works in partnership with them and the European
Commission.

" Internet2, NORDUnet, ESnet, SURFnet, CANARIE, and GEANT.
12 However, note that this report also uses the unit Gbit/s to describe this indicator.
1 Gbit/s = 1024 Mbit/s.

4 See http://www.terena.org/activities/compendium/.

' At a regional level, NRENSs join together to form regional research and education (R&E) networks, greatly
enhancing the opportunities for working together on issues of concern to more than just one country. NREN
consortia can comprise research institutes within a country, for example, Consortium GARR in Italy, or between
countries, for example, the GEANT consortium that comprises NRENs from over 65 countries, see
http://www.dante.net/Research Networking/Pages/Home.aspx.

'® The 2013 TERENA Compendium has been made available after this chapter was completed
(http://www.terena.org/activities/compendium/index.php?showyear=2013).

'7 Refers to government departments involved in research and development.

'8 See NRENS in the Caribbean at http://www.ckln.org/home/content/publications.
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' Of those countries, 12 reported that they were in the planning phase of a national broadband plan. Those
countries are excluded from Chart 3.1.

2% See http://ec.europa.eu/research/science-society/index.cfm?fuseaction=public.topic&id=1294&lang=1.
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Target 4: Connect all public libraries,
museums, post offices and national archives
with ICTs*®

Executive summary

WSIS Target 4 measures the extent to which public libraries, museums, post offices and national
archives are connected with ICT. Those institutions are highly relevant to the information society as
repositories of, and public access points to, knowledge and information. They are also centres of
learning and education, communication and commerce. Connecting public libraries, museums, post
offices and national archives with ICT serves multiple purposes:

e Bringing those institutions online increases the reach and accessibility of their holdings.

e Public libraries and post offices are in a unique position to provide access to ICTs.

e Beyond providing access to ICTs, libraries can serve as a venue for ICT education and capacity
building.

e ICTs can improve the operations of these institutions.

The tracking of each of the subtargets of Target 4 is hampered by a lack of comprehensive and
internationally comparable data. Available data suggest that many libraries, museums, post offices
and archives had a broadband Internet connection and some sort of web presence by 2013 (or latest
year for which data are available). Even less information is available on the extent of digitization, but
available data suggest that a lot remains to be done in terms of digitizing cultural heritage and
making it available online. With regards to public libraries and post offices as providers of public
Internet access, available data show that while some progress has been made, libraries and post
offices remain largely untapped as public access venues.

Moving forward, post-2015 discussions should distinguish between public access to ICTs and online
content related to culture, in particular:

1. Despite the continuous growth in Internet access, there will continue to be a need for public
access to the Internet for the foreseeable future — in particular for poor and underserved rural
communities in developing countries. Public libraries and post offices are in a unique position to
provide public access to ICTs: they are open to the public, their branches are widely spread and
they constitute an established source of information.

2. Libraries, museums and archives are repositories of knowledge and information. They present an
authoritative source of content and can put information into context. By digitizing books,
documents and objects and making them available online, libraries, museums and archives are
major providers of online cultural content.

Future tracking of the ICT-connectedness of libraries, museums, post offices and archives could thus
be divided into two parts and merged with possible post-2015 targets focusing on online content
creation and connecting people with ICTs.
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Introduction

WSIS Target 4 measures the extent to which public libraries, museums, post offices and national
archives are connected with ICTs. Those institutions are highly relevant to the information society as
repositories of, and public access points to, knowledge and information. They are also centres of
learning and education, communication and commerce. Connecting public libraries, museums, post
offices and national archives with ICTs serves multiple purposes:

e Bringing those institutions online increases the reach and accessibility of their treasury of
information.

e Public libraries and post offices in particular are in a unique position to provide access to ICTs
given that they are open to the general public, established as resources of information and their
branches can generally be found throughout a country.

e Beyond providing access to ICTs, libraries in particular, can serve as a venue for ICT education
and capacity building.

e ICTs can improve the operations of these institutions; this ranges from post offices offering track-
and-trace services to archives and museums digitizing content to preserve their collections.

Given the numerous purposes that connecting public libraries, museums, post offices and national
archives with ICTs can serve, Target 4 is relevant to a number of WSIS action lines as shown in Figure
4.1.

Figure 4.1: Relevance of Target 4 to WSIS action lines

WSIS Action Line C2

Information and communication
infrastructure

WSIS Target 4: WSIS Action Line C3
Connect all Access to information and

public libraries, knowledge

museums, post
offices and

national archives WSIS Action Line C4

with ICTs Capacity building

WSIS Action Line C8
Cultural diversity and identity,
linguistic diversity and local content

Action Line C2 (Information and communication infrastructure) is concerned with ICT infrastructure
and calls on governments to “... provide and improve ICT connectivity for all schools, universities,
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health institutions, libraries, post offices, community centres, museums and other institutions
accessible to the public ... in the context of national e-strategies.” (ITU, 2005)

Action Line C3 (Access to information and knowledge) includes several calls for action with regards to
public libraries and archives. In particular, it calls for the “... creation and development of a digital
public library and archive services ... including reviewing national library strategies and legislation,
developing a global understanding of the need for “hybrid libraries”,?> and fostering worldwide
cooperation between libraries.” Furthermore, Action Line C3 supports open access to information by
stating that “Encourage initiatives to facilitate access, including free and affordable access to open
access journals and books, and open archives for scientific information.” Action Line C3 calls on
governments to “... establish sustainable multipurpose community public access points. 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 ...”.

Action line C4 (capacity building) relates, among other things, to the capacity building potential of
public libraries and post offices and calls on governments to “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.” Action Line C4 furthermore
underlines the importance of designing “... specific training programmes in the use of ICTs in order to
meet the educational needs of information professionals, such as postal workers and other relevant
professional groups.”

Finally, Action Line C8 (Cultural diversity and identity, linguistic diversity and local content) is
concerned with public libraries, archives and museums as generators of content and stewards of a
country’s cultural heritage. In particular, it calls on countries to “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.” Furthermore, it calls on countries to “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." Action Line C8 also includes
a call to “Support local content development, translation and adaptation, digital archives, and diverse
forms of digital and traditional media by local authorities.”

Target 4 is furthermore linked to Target 1. Post offices and libraries can serve rural communities as
public Internet access venues and thus contribute to the achievement of Target 1 (Connect all
villages with ICTs and establish community access points). Post offices and libraries are also
important providers of online content, and in particular local content, and are thus highly relevant to
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).

While Target 4 is highly relevant to different WSIS action lines, there are serious limitations regarding
the availability of data for this target. General statistics on public libraries, museums and national
archives at the international level are lacking, let alone, statistics on ICTs. Ad hoc data collection
exercises have found that definitions, functions and organizational structures of these institutions
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vary across countries, thus adding to the challenge of producing internationally comparable data.
Post office statistics are an exception, as data are regularly collected by the Universal Postal Union
(UPU) following well-established definitions.

This chapter will provide an analysis of data availability based on the indicators as defined in the
2011 WSIS statistical framework (Partnership, 2011) and a discussion on the achievement of the
target for each of the institutions covered by WSIS Target 4, namely public libraries, museums, post
offices and national archives. The conclusion will summarize the progress made in connecting these
institutions with ICTs and provide recommendations for the way forward.

Achievements against Target 4

Public libraries

While access to the Internet continues to expand, it is still not available to the majority of the world’s
population. In 2013, 39 per cent of the world’s population was using the Internet. In developing
countries, the percentage was lower at 31 per cent and in least developed countries only 8 percent
of individuals were Internet users. Millions of people around the world rely on public access venues,
such as public libraries, to go online.® The library is often the only place in many communities where
people can use ICTs to access information that will help them to improve their education, develop
new skills, find jobs, build businesses, make informed agricultural and health decisions, or gain
insights into environmental issues (Sey et al., 2013). Data from the International Federation of Library
Associations and Institutions (IFLA) show that globally there are more than 330 000 public libraries,
of which 73 per cent are located in developing and transitioning countries. Public libraries reach
populations underserved by other institutions, and they come with the support of library staff who
are on hand to offer advice and training. As part of many countries’ existing infrastructure, and often
a key component of a country’s cultural heritage, public libraries are known and respected
institutions, in many cases established and maintained by governments.

A five-year research project (2007—-2012) — the Global Impact Study of Public Access to Information &
Communication Technologies — carried out by the Technology & Social Change (TASCHA) group at the
University of Washington Information School, showed that public libraries play a critical role in
extending the benefits of ICTs to a diverse range of people worldwide. The results show that a central
impact of public libraries is promoting digital inclusion, information access and development of ICT
skills through technology provision, particularly for marginalized populations and those who face
challenges using and benefiting from computers and the Internet (Sey et al., 2013).

In the United States, public libraries have successfully made the transition from a traditional depot of
books to also opening access to the web’s almost endless wealth of information. A 2010 study, How
the American Public Benefits from Internet Access at U.S. Libraries (Becker et al., 2010), shows that in
US libraries “Internet access is now one of the most sought after public library services, and it is used
by nearly half of all visitors.” Research from the Pew Research Center confirms these findings: in a
national survey conducted in 2012, it was found that 77 per cent of Americans say that free access to
computers and the Internet is a “very important” service of libraries. This compares to 80 per cent of
Americans saying that borrowing books — a traditional service offered by libraries — is a “very
important” service (Zickuhr et al., 2013).
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Apart from providing public access to the Internet, libraries are repositories of knowledge and
information. They provide a venue in which to read and study as well as a collection of books,
journals and other resources to the general public. The continuing growth of the information society
has a direct and important impact on libraries, with more and more books, documents, journals and
other resources available and accessed online. As the media that libraries are offering are evolving,
the role of libraries is changing as well.

Box 4.1: The Economic Commission for Africa’s digital institutional repository

In its over 50 years of existence, the United Nations Economic Commission for Africa (UNECA) has created
and holds a vast quantity of information and knowledge in a variety of formats, including printed and
electronic. These represent the corporate memory, providing historical evidence of its actions and decisions.
Begun in 1959 as a traditional document repository accessed by a card catalogue, the UNECA library has
adapted over time to provide its material in a digital format so that knowledge organizations and individuals
can access it around the world. The information resources include published materials such as flagship
publications, journal articles, conference proceedings, technical and annual reports, working papers, policy
briefs, speeches, UN resolutions and various multimedia products, all which include information and
research on economic and social developments in Africa.

In 2008, a proposal was brought forward to develop an institutional repository (IR) that would provide an
online mechanism for collecting, preserving and disseminating all UNECA publications and other information
resources in a digital format. Other overarching objectives were to establish and endorse an institutional
framework, including policies and guidelines that promote proper development, the management and
preservation of UNECA intellectual output, and the digitization and online dissemination of all print
collections.

The IR hosts over 19 000 documents grouped into 13 categories, including amongst others, economic
development, gender issues, political and legal questions, as well as transport and communications. The
usage statistics indicate that the repository is widely accessed, with on average 200 000 hits and 100 000
documents downloaded per month by users from all over the globe (see table below).

UNECA institutional repository, number of views, top ten countries, 2013

Country Views
United States 91,870
Korea, Rep. 5,077
Italy 4,583
China 2,072
Nigeria 1,726
France 849
Ireland 848
Ethiopia 573
United Kingdom 539
Ukraine 534

Today, the wealth of knowledge generated by UNECA since 1958 is well organized, preserved and widely
accessible worldwide over the Internet. Furthermore, the IR activities have been streamlined with the
regular knowledge and library services activities. Its activities are linked to the Access to Scientific and Socio-
economic Knowledge in Africa (ASKIA) online portal, which was developed as a federated search engine to
be a one-stop-shop able to meet the demand for knowledge from Africa and beyond. The first phase of the
UNECA IR project was completed in 2011 and the second phase of sustaining the growth of the repository
has continued since then. In 2014, the inclusion of multimedia resources such as videos, photos, speeches
and press releases started, hence ensuring that all types of the Commission’s information resources are
captured in the UNECA IR.

Source: UNECA.
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By digitizing their rich repository and making it available online, libraries can significantly extend their
reach, facilitate access to information and better serve their users (see Box 4.1). The digitized library
refers to everything from the offering of e-books, e-journals and other electronic resources, to the
digitization of key national heritage documents or the availability of a digital card catalogue. By
creating digital public libraries and providing free or affordable access to open access journals and
books, libraries make an important contribution in promoting the information society.

Indicators for measuring the subtarget

Indicators 4.1 and 4.3 of Target 4 address the ICT connectivity of public libraries worldwide, and are
designed to support the measurement of progress in the WSIS action lines whose goals indicate a
requirement for high-speed Internet connectivity. Indicator 4.2 tracks public libraries as providers of
public Internet access.

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.

The choice of indicators acknowledges the diverse functions of libraries. Indicator 4.1 measures how
far libraries themselves are connected to the Internet, which is of course the foundation for
integrating ICTs in their work. Indicator 4.2 is concerned with how libraries are providers of Internet
access to the general public. The third indicator (4.3), measures how far libraries are represented on
the web — with a website/homepage or presence on another entity’s website. The information made
available on a library's webpage will vary considerably, thus a limitation of the indicator is that a web
presence per se does not reveal anything about the quality of information.

Unfortunately, the availability of data for each of the indicators is variable at best. A 2007 library pilot
survey, conducted by the UNESCO Institute for Statistics (UIS) in Latin America and the Caribbean,
collected information on the number of public libraries with websites but it currently has no plans to
resume its library survey in the short-term.>

The largest data collection exercise in relation to the indicators was undertaken by IFLA during the
period 2005-2009 when it surveyed its member countries regarding the extent to which libraries are
providing public Internet access across different library types, including public libraries.® These
surveys provide some data for Indicator 4.2. The IFLA World Report 2010 (IFLA, 2010) includes data
from 122 countries.

A number of countries collect data on the ICT characteristics of their national public library networks.
For example, in Australia, National and State Libraries Australasia (NSLA) published a statistical report
on public libraries, including data on the 'number of service points with public access Internet
terminals' and 'public use computer terminals' for the year 2011-12 (State Library of Queensland,
2013). In Europe, the Conference of National Librarians (CENL) has a Working Group on Performance
Evaluation, which has defined indicators for measuring digital services by national libraries. Results
are published in the national reports to CENL.” The Institute of Museum and Library Services carries
out an annual data collection on public libraries in the United States. The survey measures 'usage
sessions on public access Internet computers at public libraries' and the number of 'public access
Internet computers available at public libraries'.?
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Apart from a lack of globally available and comparable data on libraries and ICTs at the global level,
monitoring the subtarget is further complicated by issues concerning the definition of public libraries.
In some countries, public libraries are centrally administered while in others, the system is
decentralized. Therefore, it might not always be clear whether surveys capture all relevant public
library units. Furthermore, how a public library is defined might differ as well. For example, a study
conducted by the University of Washington’s TASCHA group revealed that “despite the information
in many administrative sources, the majority of public libraries in the core research countries did not
in fact meet the [study’s] definition of public access” (Sey et al., 2013).

Status of the subtarget

The 2013 Partnership on Measuring ICT for Development WSIS Targets Questionnaire, 2013
(Partnership, 2013) collected information on the extent of ICT connectivity of public libraries.
However, given the very low response rate, the results do not allow for conclusions at the global or
regional level. Chart 4.1 shows that in 13 out of 30 countries that provided data on the proportion of
public libraries with broadband Internet access, all (or nearly all) public libraries were connected in
2013. This includes mostly developed countries such as Denmark, Estonia, Japan and Latvia, but also
some developing countries such as Bhutan, El Salvador and the Maldives.

The proportion of public libraries with a web presence is generally much lower, with only 7 out of 26
countries reporting that all (or nearly all) of their public libraries had a web presence. In half of those
countries (13 out of 26), less than 50 per cent of the countries’ public libraries had a web presence. In
two countries, Niger and Sudan, no public library had a web presence and in Azerbaijan and Georgia
very few (under 3 per cent) public libraries had a web presence. A comparison over time regarding
the ICT connectivity of public libraries is very difficult to make, as the countries responding to the
2013 and 2009 WSIS targets questionnaires are almost completely different. Of the few countries
that responded in both years, Denmark, Latvia and Singapore already had connected all public
libraries by 2009. In the Czech Republic, the proportion of public libraries with a web presence
almost doubled from 30 per cent in 2009 to 54 per cent in 2012. Turkey also made good progress and
in 2013, 12 per cent of public libraries had a web presence, compared to only 3 per cent in 2009.
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Chart 4.1: Public libraries with broadband Internet access/a web presence, 2013 or LYA
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Source: Partnership on Measuring ICT for Development WSIS Targets Questionnaire, 2013 (Partnership, 2013).

Note: Niger and Sudan have data on web presence, with a zero value.

The IFLA/FAIFE World Report series reveals information about the extent and growth of public access
to the Internet in public libraries for the years 2007 and 2009 (IFLA/FAIFE, 2007; IFLA, 2010). It is
difficult to compare all reports due to different numbers of countries responding each year'" but by
2009 it was possible to see an overall increase in levels of public access to the Internet in public
libraries among responding countries. Table 4.1 shows the number and percentage of public libraries
offering Internet access by region. Respondents were asked to estimate the levels of public Internet
access in bands of access ranging from less than 20 per cent to 81-100 per cent of public libraries in a

country offering public Internet access.

Across Africa, public access to the Internet in public libraries is very low, with 14 of the 22 countries
responding to the 2009 questionnaire indicating that they do not offer access to the Internet in more
than 20 per cent of their public libraries.™ In Asia the situation is somewhat better, with 6 out of 27
responding countries able to offer access in 81-100 per cent of public libraries. In Latin America and
the Caribbean, public access has expanded over the duration of IFLA’s data collection, and by 2009,
ten of the 21 countries reported that 81-100 per cent of their public libraries were able to provide
Internet access. This compares with 6 out of 22 countries in 2007. However, despite progress across
both Asia and the Latin America and the Caribbean regions, there still remain a number of countries

(31) reporting low rates of public access.

Europe’s public libraries have been able to expand Internet access during the period of the IFLA
surveys, with 59 per cent of responding countries in 2009 able to offer Internet access in 81-100 per

cent of public libraries.
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Overall, the 2009 IFLA results show an improvement over 2007, which in turn was an improvement
on 2005. However, improvements in providing public Internet access in public libraries have not been
evident everywhere, and four of the six countries that have reported less than 20 per cent access in
2007 or earlier (Moldova, Romania, Russia and Ukraine) were still at this level in 2009. In every
contribution to the IFLA/FAIFE World Report series the United States, Canada, New Zealand and
Australia all reported that 81-100 per cent of their public libraries offer Internet access.

The World Report series shows that there are significant differences between developed and
developing countries in terms of providing public Internet access in public libraries. The necessary
infrastructure to access the Internet, costs related to Internet access and the implied financial
burdens are all factors that play an important role in the limited access to the Internet in public
libraries of the developing world. From the overall statistics, it is evident that (Western) Europe,
North America, Australia and New Zealand have the best Internet access in all categories, whereas
Africa has the lowest.

Table 4.1: Public libraries offering public Internet access, by region, 2007 and 2009

In your estimate, what percentage of all public libraries in your country offers Internet access to users?

Africa Asia Europe Latin North Oceania Total
America & America
Caribbean
Percentage Year No % No. % No. % No. % No % No %  No. %
81-100% 2009 1 5 6 22 20 59 10 48 2 67 2 67 41 37
2007 2 7 4 20 16 47 6 27 2 67 4 50 34 30
61-80% 2009 1 5 1 4 5 15 3 14 0 0 10 S
2007 1 4 1 3 9 4 18 0 0 9 8
41-60% 2009 2 9 10 37 4 12 4 19 0 0 20 18
2007 2 7 4 20 8 24 1 5 0 1 13 16 14
21-40% 2009 4 18 1 4 1 3 1 5 1 33 0 8 7
2007 3 11 3 15 1 3 3 14 1 33 0 11 10
<20% 2009 14 64 9 33 4 12 3 14 0 1 33 31 28
2007 20 71 8 40 6 18 8 36 0 3 38 45 39
Total (N=) 2009 22 27 34 21 3 3 110
2007 28 20 34 22 3 8 115
No data/ 2009 4 5 0 1 0 2 12
unknown
2007 0 1 0 0 0 0 1
Source: IFLA.

In @ number of countries, the Bill and Melinda Gates Foundation’s Global Libraries program has
worked towards connecting more libraries with ICTs and has installed public access work stations and
trained library workers (see Box 4.2). In Medellin (Colombia), the Red de Bibliotecas project has been
successful in bringing Internet to the city’s libraries (see Box 4.3).
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Box 4.2: Global Libraries program

Since 2001, when it awarded its first country grant to the Government of Chile, the Global Libraries program
of the Bill and Melinda Gates Foundation has leveraged over USD 260 million to connect 15 025 public
libraries to the Internet in communities that serve almost 100 million people across 16 countries: Botswana,
Bulgaria, Chile, Colombia, Indonesia, Jamaica, Latvia, Lithuania, Mexico, Moldova, Poland, Romania, South
Africa, Turkey, Ukraine and Viet Nam. With more than 50 000 workstations installed and 20 000 library
workers trained, this is the single largest multi-country philanthropic investment in public libraries.

The BiblioRedes program in Chile presents a successful country example. Established in 2002 in poor and
isolated communities throughout Chile, the program provides access to computers and the Internet through
libraries. Up until 2013, through a network of 412 public libraries and 18 regional training labs with
computers and Internet access, a quarter of a million Chileans had been trained in digital literacy. The
program was initiated with the support of the Bill and Melinda Gates Foundation but is now supported
through government and municipal funding.

Source: Bill and Melinda Gates Foundation.
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Box 4.3: Red de Bibliotecas project in Medellin, Colombia

In Medellin, Colombia, public and private sector organizations decided to bring Internet-connected
computers to the metropolitan region’s libraries in 2006 through the Red de Bibliotecas project. By 2014, the
Medellin metropolitan area hosted 63 libraries that all provide free ICT access to citizens. The project is
being expanded to the rest of the state of Antioquia to reach 44 additional libraries. The project has
encouraged public policies favouring the development of libraries equipped with ICTs and has trained
librarians. Libraries have become integrated centres relied on by citizens for community participation, as
well as training on a variety of topics and youth engagement.

Source: Red de Bibliotecas.

Museums

Museums play a crucially important role in society: they not only conserve the heritage of humanity,
they are also charged with communicating this heritage to the wider public. Furthermore, museums
function as fora on culture and history — and are also places of learning and education. ICTs can
support museums in fulfilling these functions. An online exhibition, while it cannot replace a physical
museum visit, can reach wider and new audiences. It also provides the possibility of connecting
different collections across museums, countries and continents (see Box 4.4). Furthermore, the
largest part of a museum’s collection is not on regular display at exhibitions, thus ICTs can play an
important role in opening up collections by making them available online. Apart from bringing
collections and exhibitions online, ICTs can also enrich museum visits. Integrating ICTs into
exhibitions can help make them more interactive and provide a complementary source of
information to visitors. ICTs can thus add value to museum collections and increase their visibility
and usability. Museums can furthermore profit from use of ICTs in their work of cataloguing and
preserving objects.

Indicators for measuring the subtarget

Two indicators have been identified to track this subtarget of Target 4.

Indicator 4.4: Proportion of museums with broadband Internet access
Indicator 4.5: Proportion of museums with a web presence.

Indicator 4.4 measures the proportion of museums that have access to broadband Internet.
Broadband Internet access facilitates the work of museums and constitutes the foundation for
museums to make further use of ICTs.

Indicator 4.5 tracks the proportion of museums with a web presence. This can include a website,
home page or presence on another entity’s website.”® With the help of a web presence, museums
can provide practical information (such as directions and opening hours) as well as information on
exhibitions to potential visitors. Museum websites can also go much further and host virtual
exhibitions, provide additional information and material on ongoing exhibitions, or offer access to
collection databases and digital materials. The information made available on a webpage will vary
considerably, thus a limitation of the indicator is that a museum's web presence per se does not
reveal anything about the quality of information.

The International Council of Museums (ICOM) defines a museum as “a non-profit, permanent
institution in the service of society and its development, open to the public, which acquires,
conserves, researches, communicates and exhibits the tangible and intangible heritage of humanity
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and its environment for the purposes of education, study and enjoyment”.** The 2009 UNESCO
Framework for Cultural Statistics (FCS) provides further details on the institutions to be included
(UNESCO Institute for Statistics, 2009)."

At the international level, no organization is compiling statistics on museums. In Europe, the
European Group on Museums Statistics (EGMUS) is working on the collection and harmonization of
Europe-wide museum statistics. EGMUS provides statistics going back to 1998 on a variety of
indicators on museums, including some with high relevance to the subtarget.’ They are:

e number of museums possessing a website
e number of museums connected to a museum portal

e number of museums making use of computers:

0 for administrative purpose

o0 for visitor's information purposes (for example, interactive gallery system)
0 for having a database for electronic inventory

0 for having Internet access.

In addition, the European Commission funded project, ENUMERATE, carried out a series of surveys
on digitization in European cultural heritage institutions, including museums, libraries, archives and
institutes of archaeology and monument conservation, during the years 2012 to 2014. The topics
covered are: collection size and growth; use of/access to digital collections; the cost of digital
collections; and digital preservation.”’

Status of the subtarget

Chart 4.2 presents the results of the 2013 WSIS targets questionnaire on the indicators relevant to
this subtarget. The results show that in the majority of the 25 countries that provided data, at least
90 per cent of museums had broadband Internet access. Very few countries had only a small
proportion of museums connected to broadband Internet. They were: Yemen (5 per cent), Azerbaijan
(9 per cent) and Ecuador (17 per cent). Furthermore, Chart 4.3 illustrates that, for most countries,
the levels of broadband Internet access and web presence are related. Exceptions include El Salvador
and Turkey, where a very high proportion (94-100 per cent) of museums had broadband Internet
access but a small proportion (9 and 25 per cent respectively) had a web presence.

There are substantial differences between countries regarding the number of museums. This can
both be explained by the simple fact that some countries have more museums than others as well as
to different definitions of museums being applied. This limits the comparability of data: countries
with just a few museums located in cities will be more likely to be connected to ICT than countries
with museums spread throughout their territory.'® In addition, where there are a small number of
museums, it is possible that they are relatively large and therefore more likely to be connected.
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Chart 4.2: Museums with broadband Internet access/a web presence, 2013 or LYA™
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Source: Partnership on Measuring ICT for Development WSIS Targets Questionnaire, 2013.

Notes:
1. * estimate.
2. Colombia: Refers to museums under the Programa Fortalecimiento de Museos.

The ENUMERATE survey measures the extent to which European museums are connected with ICTs.
The proportion of museums with a web presence was measured indirectly: institutions were asked to
provide the address of their main website that is accessible for the general public.’* As shown in
Table 4.2, almost all European museums covered by the ENUMERATE survey had a web presence in

2012.
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Table 4.2: Museums with a web presence, Europe, 2012

Country Number of Percentage with Country Number of Percentage with

museums a web presence museums a web presence
Austria 59 100 Lithuania 20 90
Belgium 27 100 Luxembourg 14 100
Cyprus 5 100 Malta 1 100
Czech Republic 73 97 Netherlands 93 100
Denmark 37 100 Poland 7 100
Estonia 6 100 Portugal 27 93
Finland 61 98 Romania 22 95
Germany 94 99 Slovakia 37 89
Greece 20 100 Slovenia 25 100
Hungary 14 86 Spain 87 89
Ireland 6 83 Sweden 17 100
Italy 18 100 Switzerland 58 91
Latvia 6 100 United Kingdom 28 96
Liechtenstein 2 50

Source: ENUMERATE Core Survey 1, 2012.%°

Apart from websites that are essentially initiated and maintained by individual museums, a growing
number of institutions are involved in projects that aggregate digital collections on a national or
international scale. In Europe, the Europeana portal is a major example of this initiative (see Box 4.4).

The ENUMERATE survey also included a question on the proportion of museum collections that are,
and will be, available through a number of popular access channels. Offline access (48 per cent) and
the institutional website (24 per cent) are widely used as a means to offer access to collections. An
increase in the future is expected for access through the institutional website, national aggregator
and Europeana (see Chart 4.3).
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Chart 4.3: Accessibility of digital objects in museums, selected access channels, Europe, 2013
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Notes:

1. Sample size is 317 museums.

2. TOrganizations that compile and collect data from a group of data providers. National aggregators are organizations
that collect data from cultural heritage institutions in a given country.22

3. fSoftware solution managed by the heritage institution to enable open access to the collection data.

4. *Software solution managed by third parties (for example, a commercial service provider) to enable open access to the
collection data of the cultural heritage institution.

Museums are increasingly making use of social media to promote their collections and exhibitions as

well as to engage in exchanges with visitors and online audiences. Through social media, museums

can increase their visibility and encourage the virtual sharing of content. Table 4.3 shows the number

of visits, both online and onsite, as well as the number of Facebook page 'likes' and Twitter followers

for selected museums. The data illustrate that museum websites can greatly increase the reach of

the institution. For example, New York’s Metropolitan Museum of Art attracted 5.2 million onsite

visitors in 2011, while almost ten times as many — 47 million visits — were made to the museum’s

website. The Metropolitan Museum of Art has over one million Facebook fans and close to 700 000

followers on twitter.
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Table 4.3: Museum visits onsite, online (2011), Facebook 'likes' and Twitter followers (2014)

Institution Location Onsite Online Facebook  Twitter
(2011) (2011) likes followers
(2014) (2014)

Number Number Number Number

Musée du Louvre Paris, France 8,500,000 .. 1,219,483 82,381
British Museum London, United Kingdom 5,842,138 8,700,000 505,055 271,798
Metropolitan Museum of Art New York, United States 5,216,988 47,000,000 1,064,773 686,020
Tate London, United Kingdom 5,061,172 17,887,851 646,145 1,045,360
National Gallery London, United Kingdom 4,954,914 4,500,000 312,997 200,662
National Gallery of Art Washington DC, US 4,775,114 .. 145,906 43,996
Natural History Museum, London  London, United Kingdom 4,647,613 .. 244,436 493,947
Museum of Modern Art New York, United States 3,131,238 19,300,000 1,547,153 1,649,731
Centre Pompidou Paris, France 3,130,000 . 380,234 100,426
National Museum of Korea Seoul, Korea, Rep. 3,067,909 7,799,124 8,844

State Hermitage Museum St. Petersburg, Russian 2,490,387 . 19,864 131,792

Federation

Centro Cultural Banco do Brasil Rio de Janeiro, Brazil 2,317,772 5,883,055 193,538 99,736
Museo UPR San Juan, Puerto Rico 13,900 . 2,868 1,551
Centro Cultural Palacio La Moneda Santiago, Chile . . 26,003 30,587
Museo Nacional de Colombia Bogotd, Colombia - . 32,590 85,001
National Museums of Kenya Nairobi, Kenya . . 3,023 245
MALI — Museo de Arte de Lima Lima, Peru . . 144,173 15,028
The Mind Museum Taguig, Philippines x .. 115,948 3,213
Museum of Islamic Art Ad Doha, Qatar . . 792,379 29,982

. 23
Source: Museum Analytics.

Note: .. not available.

Page | 132



Target 4: Connect all public libraries, museums, post offices and national archives with ICTs _

Box 4.4: Connecting cultural heritage across countries and continents
Europeana:

The Europeana portal brings together millions of digitized items — including images, text, sound and video —
from more than 2 300 European galleries, libraries, archives and museums. Europeana was launched in 2008
and is co-funded by the European Union. The content available on Europeana also gets showcased in the
form of virtual exhibitions themed around pan-European history from the Napoleonic wars to The Euro.
Europeana exhibitions feature items found in collections across the continent and provide visitors with
extensive curatorial information. A special online collection — Europeana 1914-1918 — is dedicated to the
“untold stories and official histories of WW1” and combines items from libraries and archives across the
globe with memories and memorabilia contributed by families throughout Europe. The collection includes a
multitude of digitized items, such as 400 000 rare documents, 660 hours of unique film material and 90 000
personal papers and memorabilia. Europeana aims to give access to Europe’s entire digitized cultural
heritage by 2025.

Virtual Collection of Asian Masterpieces (VCM):

The Asia Europe Museum Network (ASEMUS) initiated the virtual collection of Asian Masterpieces in 2007.
More than 120 museums contributed objects from their collections, which are exhibited on the VCM
website. Those include major museums such as the British Museum, the Tokyo National Museum and the
National Museum of Korea, but also smaller local museums like the Traditional Arts and Ethnology Centre in
Luang Prabang, Laos and the Didrichsen Art Museum in Helsinki, Finland. The participating museums share 2
200 masterpieces of Asian culture online. This virtual collection brings together objects that are physically
separated across museums and collections in Europe and Asia.

Source: Europeana24 and Virtual Collection of Asian Masterpieces.25

Post offices

With over 640 000 post offices worldwide and almost half a million in developing countries, the
postal network offers a unique physical network to provide better Internet connectivity to
unconnected communities.

In outlying areas, post offices are often the only public service available and in many cases, they
constitute a vital channel to communicate, and to exchange goods and services, between
communities. Billions of people visit post offices every year for one reason or another. They send and
receive mail, packages or money orders. They can also get access to government and related
community services, as well as more sophisticated services such as account-based financial services
or IT-based services.

Post offices themselves are important users of ICT in order to provide public Internet access points,
new ICT-based postal services, improving their operations and for providing visibility of mail and
packages for their customers (track-and-trace services) for which they rely on Internet access.

Indicators for measuring the subtarget
This section analyses the connectivity of post offices and the contribution of post offices in providing
public access to the Internet. Two indicators were defined for this purpose:

Indicator 4.6: Proportion of post offices with broadband Internet access

Indicator 4.7: Proportion of post offices providing public Internet access.

Whilst data on post offices providing public Internet access has been regularly collected by the UPU
since 2005, data on post offices with broadband Internet access were only collected for the first time
in 2013. In 2013, 81 countries (62 developing countries) provided data related to post offices
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providing public Internet access and 74 (54 developing countries) provided data on post offices with
broadband Internet access.

Status of the subtarget

The actual achievements in expanding broadband access to post offices do not always match the
potential of the postal network for providing Internet access to the public. As shown by Chart 4.4, at
2012 there was a significant difference between the availability of broadband Internet access in post
offices and the provision of public Internet access. While 59 per cent of post offices in developed
countries and 21 per cent in developing countries were equipped with broadband access
technologies, only 19 per cent of post offices in developed countries, and 9 per cent in developing
countries, offered public Internet access to their customers

Chart 4.4: Post offices providing Internet/with broadband Internet, by level of development, 2012
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Source: UPU.

Note: Data are calculated as a simple average.

Charts 4.5 and 4.6 illustrate the untapped potential of post offices to provide public access to the
Internet. While the proportion of post offices with broadband Internet access reached high levels in a
significant number of countries in 2012 (Chart 4.5), only 12 countries offered public access to the
Internet in 20 per cent or more of their post offices (Chart 4.6). In 16 countries out of 74 countries
that provided data on the number of post offices with broadband Internet access, 90 per cent or
more of all post offices were connected. This includes Brunei, Darussalam, Estonia, Italy, Lebanon,
Netherlands and Spain, where all post offices had broadband Internet access.
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Chart 4.5: Post offices with broadband Internet access, by country, 2012
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Note: The following countries had zero values (that is, no post offices in that country had broadband Internet access in
2012): Afghanistan, Albania, Belarus, Dominica, Georgia, Guinea, Jordan, Kenya, Kiribati, Mauritania, Nicaragua, Panama,
Papua New Guinea, Senegal, Seychelles, South Africa, Suriname, Uzbekistan and Zimbabwe.
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Chart 4.6: Post offices providing public Internet access, by country, 2012
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Source: UPU.
Note: The following countries had zero values (that is, no post offices in that country provided public Internet access in
2012): Guyana, Iraq, Ireland, Lebanon, Malaysia, Oman, South Africa and Thailand.

Overall, 42 per cent of responding countries were equipped with broadband Internet in at least 20

per cent of their post offices (Chart 4.5).

Beyond providing public access to basic Internet services, expanding access to broadband Internet in
post offices is critical in order to support financial and digital inclusion for underserved communities.
The development of access to financial services through the postal network, either provided directly
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by the latter or in partnership with other financial institutions, is a vital element of economic
development and inclusion of low-income people.

Broadband Internet access via the postal network in rural and underserved communities provides
opportunities for small and medium business enterprises (SMEs) to participate in e-commerce
opportunities, for example, selling their goods to more affluent urban or overseas markets, while
using the post office as a facilitator for the exchange of goods, payments and related services. A
connected post office network is also an important asset for governments to increase democracy and
social inclusion via the provision of e-government services such as identity, registrations, licenses and
social services (UPU, 2012).

A recent UPU study indicated that 20 per cent of post offices of surveyed communities in 25 sub-
Saharan African countries were located in the three main urban areas of each country. This pattern
was also found in a research project analysing the location of post offices in the postal network in
Brazil. The rest of the post office network was evenly distributed across small- and medium-size
towns and rural areas.”® Anecdotal evidence suggests that post offices in other developing (as well as
developed) countries have approximately the same urban/rural distribution. Assuming that to be the
case, if public Internet access is initially offered in a country's three main urban centres, that would
equate to around 20 per cent of all post offices in the country offering public Internet access. Where
the proportion of post offices offering public Internet access is above 20 per cent, that would imply
that some rural areas and small towns have public Internet access via post offices. A proportion
above 45 per cent would imply that up to a third of all rural areas and small towns have public access
to the Internet, while a proportion of 60 per cent would correspond to half of rural areas and small
towns being connected. By 2012, the majority of countries had not reached the critical 20 per cent
threshold for the provision of public Internet access through their post offices (Chart 4.6).

Post offices also contribute in other ways to improved Internet connectivity for underserved
communities by providing enhanced Internet-based services such as secure Internet domain access
e-commerce webshops for SMEs and e-payment facilities under post top level domain. Although this
is not directly reflected by the two indicators defined above, these enhanced services are often
mentioned as key factors in the sustainable success of connectivity investments (for example, see
ICTs, new services and transformation of the Post, UPU and ITU, 2010).

Chart 4.7 compares the evolution of public access to the Internet through post offices in different
regions of the world since 2005. While provision of Internet access through the postal network
increased in Africa, the Americas and Europe between 2005 and 2012, it decreased for Asia and
Oceania.”” For instance, India only started connecting 10 per cent of its 155 000 post offices to the
Internet recently. No region reaches the critical average threshold of 20 per cent of post offices
providing public Internet access, at which point rural and small towns are likely to benefit from an
increased public access to the Internet through the postal network. The most significant increases
were found in a small number of developing countries, shown in Chart 4.8, and in an even smaller
number of developed countries. The top performers, with an improvement of over 20 percentage
points, were Albania, Mauritius, Angola, Belarus and Botswana (see Box 4.5). These countries have
contributed to a substantial improvement of public access to the Internet by leveraging the reach of
their postal networks.
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Chart 4.7: Post offices providing public Internet access, by region, 2005-07 and 2010-12
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Note: Data are calculated as a simple average.
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Chart 4.8: Post offices providing Internet access, top performing countries, 2005-07 and 2010-12
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The results for indicators 4.6 and 4.7 indicate only a partial achievement of the objectives outlined in
the WSIS outcome documents. In the development of the post-2015 agenda for the information
society, stakeholders should increase their efforts to realize the potential of an ICT-enabled post
office network as a facilitator of social and economic development.
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Box 4.5: Kitsong centres offering access to ICTs in Botswana

In the urban areas of Botswana, access to ICT for people without computers or Internet connections at home
is provided mainly by privately operated Internet cafés. Rural and remote areas have generally lacked such
access, because of private operators’ concerns about financial viability.

Botswana has one of the lowest population densities in the world. Delivering any type of universal service to
such a sparse and widespread population presents enormous challenges to the government. Delivering ICT
services where electricity and Internet connectivity are intermittent is even more challenging.

In 2016, Botswana will celebrate its 50th anniversary of independence. The Botswana Vision 2016 is the
government’s strategy to transform the country into a competitive and prosperous nation. Kitsong
(knowledge) centres, offering access to information and communication facilities, are the means by which
the Government of Botswana is narrowing the digital divide between urban and rural communities.
Botswana Post, with its countrywide network of 192 postal facilities, was the natural choice to provide such
centres. The government and Botswana Post had installed 49 Kitsong centres by 2009, with five more due to
open in 2010.

Besides Internet access, Kitsong centres offer fax, photocopying, desktop publishing, printing and digital
photography services. They also provide local content, such as agricultural information.

The number of people using Kitsong centres is growing, and the income of post offices with Kitsong facilities
increased by an average of 25 per cent, compared to the situation in post offices without Kitsong centres
(2006), reflecting the use of the new services. Clearly, if the number of customers is growing, there must be
a perceived benefit to each individual using the centre. This may be for business reasons in obtaining
information about markets; it may be for educational reasons with e-learning programmes; or it may simply
be for social reasons, such as chatting or gaming.

The project has also led to greater computer literacy because these centres provide training in the use of
computers. The government is pleased with the results achieved so far, seeing these centres as helping to
meet its national objectives and its commitment to the United Nations Millennium Development Goals.
Botswana Post has also benefited from hosting the Kitsong centres. Besides contributing to increased
revenue, Kitsong facilities have “revitalized Botswana Post by providing an injection of new technology
based services”.

Source: UPU/ITU.

Archives

The International Council on Archives defines archives as “the documentary by-product of human
activity and ... an irreplaceable witness to past events, underpinning democracy, the identity of

”28

individuals and communities, and human rights. Connecting archives with ICTs is important,

because it increases their reach and provides more people with access to the wealth of information
preserved in their collections. Furthermore, ICTs can facilitate the archiving and improve the
preservation of documents through digitization.

Indicators for measuring the subtarget
The indicators designated to track this subtarget reflect the different ways in which ICTs can serve
archives and the different levels of connectedness.

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.
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Indicator 4.8 tracks whether national archives organizations have broadband Internet access.
Broadband Internet access can facilitate the work of archivists and is likely to be a prerequisite for a
web presence and the digitization of items.

Indicator 4.9 ascertains whether the national archives organization has a web presence. A web
presence includes a website, home page or presence on another entity’s website. Archives with a
web presence can provide practical information to the public (such as opening hours or access to the
archives) as well as information about their collection. The information made available on a webpage
will vary considerably, thus a limitation of the indicator is that a web presence per se does not reveal
anything about the quality of information.

Indicator 4.10 measures the proportion of items held in the national archives that have been
digitized and can therefore be preserved and shared in digital format. The indicator refers to the
proportion of the total number of catalogued items held in the national archives. By digitizing an
item, the original object is protected from use, which should increase its lifespan. The unit 'digitized
item' may be interpreted differently, for example, archives might define catalogued items in different
ways. It is usually not known how many individual items there are in archival collections: archives
typically measure their analogue collections in terms of shelf length needed to store the materials or
in terms of the number of textual records created to enable access to the archival materials.
Furthermore, the way in which an item has been digitized will vary, for example, the quality of
digitization and the information associated with a digitized item will have an impact on its usability.

Indicator 4.11 measures the proportion of digitized items in the national archives that are publicly
available online. Thus, this indicator goes one step further than Indicator 4.10 and tracks the
proportion of items that are actually accessible. The same limitations with regards to the definition of
'digitized item' as well as the quality of digitization apply to Indicator 4.11. Furthermore, there might
be considerable differences regarding the way in which the digitized item is presented online and
thus accessible to the public.

Any type of organization that is engaged in archiving could be considered to be an archive. However,
the scope of this subtarget is limited to national government archives, which allows for more
comparability of data. Furthermore, the focus on national archives narrows data collection to one (or
in some cases few) organization(s) per country. Some countries do not have national archives
organizations. For those countries, no data on the connectivity of national archives with ICTs can be
collected. Other countries have a decentralized archives systems with (several) sub-branches. For
those countries, results for all sub-branches should be shown.

Despite the fact that national government archives are relatively well defined and limited in scope,
no internationally coordinated data collection for this subtarget of WSIS Target 4 exists. In Europe,
the European Commission funded project ENUMERATE, carried out two surveys (in 2012 and 2013)
in order to monitor the progress on digitization of cultural heritage across the region, including in
national archives. The ENUMERATE data covers 46 national archives in 17 European countries.?

Status of the subtarget

Responses to the 2013 WSIS targets questionnaire on indicators 4.8 and 4.9 revealed that in almost
all countries, national archives organizations had broadband Internet access. Furthermore, of those
national archives organizations with broadband Internet access, all had a web presence (see Table
4.4). This is an improvement on the situation in 2009, when archives in some developed countries did
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not have a web presence (ITU, 2010).%° In Europe, where ENUMERATE collects data on Indicator 4.9,

close to 100 per cent of national archives had a web presence in 2013.%*3*

Table 4.4: National archives organizations with broadband Internet/a web presence, 2013 or LYA™

Country National National | Country National National
archives archives archives archives
organizations organizations organizations organizations
with broadband with a web with broadband with a web
Internet access presence Internet access presence
% % % %
Bhutan 100 100 | Moldova 73 9
Bulgaria 100 100 | Niger 80 0
Cyprus 100 100 | Nigeria 100 100
Dominican Rep. 100 100 | Norway 100 100
El Salvador 100 100 | Oman 95 100
Estonia 100 100 | Poland 100 100
Georgia 100 100 | Portugal 100 100
Iran, Islamic Rep. 100 100 | Senegal 100 100
Latvia 100 100 | United Arab 100 100
Emirates
Lithuania 100 .. | Uruguay 100 100
Maldives 100 100 | Venezuela 100 100
Source: Partnership on Measuring ICT for Development WSIS Targets Questionnaire, 2013.
Notes:
1. .. notavailable.

2. Countries responded to the question in different ways. Some indicated the proportion of archives organizations with
broadband Internet access/a website, while others provided the total number of archives organizations with
broadband Internet access/a website.

It is difficult to obtain exact figures on individual items in the collections of national archives

(indicators 4.10 and 4.11). This was confirmed by the results obtained through the 2013 WSIS targets

guestionnaire. Only a few countries provided data for indicators 4.10 and 4.11. For those that did,

comparability is an issue as respondents used estimation and the definition of what constitutes a

digitized item differs across countries.

Table 4.5 shows the status of digitization in the countries that responded to the questionnaire. A
relatively low proportion of items in the national archives have been digitized — less than 5 per cent
in the majority of countries. Japan, Latvia and the United Arab Emirates are exceptions; even so, less
than or equal to 10 per cent of items have been digitized in those countries. Looking at the
proportion of items that are publicly available online, Chile, El Salvador and Japan, provide all of their
digitized items online.
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Table 4.5: Digitization and online availability of items in the national archives, 2013 or LYA

Country Proportion of items in the Proportion of digitized items in the national archives
national archives that have been that are publicly available online

digitized
% %

Azerbaijan 5.0
Bulgaria 4.5 4.4
Chile . 100
Cyprus 0.2 0.0
Dominican Rep. . 70
El Salvador .. 100

Estonia approx. 2-3
Georgia 0.1 0.001
Japan 8.5 100
Latvia 10.0 10
Lithuania . 1.1
Niger 0.01 0.0
Portugal 1.6 1.5
Sudan 0.1 0.0
UAE 8.0 0.0

Uruguay 1.0
Venezuela 1.8 39

Source: Partnership on Measuring ICT for Development WSIS Targets Questionnaire, 2013.

Notes:

1. Chile (2 727 535 documents) and El Salvador (225 documents) provided absolute values for the number of documents
in the archives that had been digitized. All digitized documents were available online.

2. ..notavailable.

In the ENUMERATE surveys, respondents were asked to estimate the percentage of their analogue
heritage collections that has already been digitally reproduced. Across Europe, the average
percentage of the analogue heritage collections that have been digitally reproduced stands at 9 per
cent in 2013. Taking into consideration the size of these institutions, the overall proportion in Europe
is about 6 per cent.*® The proportion of digitized items in the national archives that are publicly
available online (Indicator 4.11) stands at 42 per cent (unweighted). If organization size is taken into
account, this percentage is higher (53 per cent).

Conclusions and recommendations

The tracking of each of the subtargets of Target 4 over the period 2005 to 2015 is hampered by a lack
of comprehensive and internationally comparable data. The available data do not allow for
conclusions to be drawn on the ICT connectivity of public libraries, museums and national archives at
the global or regional level. For post offices, there are more data available, enabling aggregation for
developed and developing countries.

In almost half of countries — 13 out of 30 (43 per cent) that provided data, all (or nearly all) public
libraries had broadband Internet access in 2013. The number of public libraries with a web presence
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is generally much lower, with only 7 out of 26 countries (27 per cent) reporting that all (or nearly all)
of their public libraries had a web presence.

A higher proportion of countries that provided data (15 out of 25 countries, or 60 per cent) reported
that all (or nearly all) museums were connected to broadband Internet. In the majority of those
countries, at least 90 per cent of museums had broadband Internet access. Only seven (out of 22
countries) reported that all (or nearly all) museums had a web presence. Additional data from
ENUMERATE show that almost all European museums had a web presence.

Data on post offices with broadband Internet access show that in 16 out of 74 countries that
provided data on the number of post offices with broadband Internet access, 90 per cent or more of
all post offices had broadband Internet access.**

Almost all countries (20 of 22 countries for Indicator 4.8 and 19 out of 21 for Indicator 4.9) that
provided data on the connectivity of national archives organizations reported that all (or nearly all)
archives had access to broadband Internet and a web presence.®

Even less information is available on the extent of digitization, but data suggest that a lot remains to
be done in terms of digitizing cultural heritage and making it available online. Only 17 countries
provided data on digitization by national archives organizations. These data show that a relatively
low proportion of items has been digitized — less than 5 per cent in the majority of countries.
Regarding the proportion of digitized items that are publicly available online, only three countries —
Chile, El Salvador and Japan — provide all of their digitized items online. Additional data from Europe
show that the average percentage of items in national archives that have been digitized is about 6
per cent of which 53 per cent are publicly available online.

Looking at public libraries and post offices as providers of public Internet access, available data show
that while some progress has been made, libraries and post offices remain largely untapped as public
access venues. The IFLA/FAIFE World Report provides data on public libraries as providers of public
Internet access for the years 2007 and 2009 and found that by 2009 there was an overall increase in
levels of public access to the Internet. However, there are significant differences between developed
and developing countries in terms of providing public Internet access in public libraries. Data show
that (Western) Europe, North America, Australia and New Zealand have the best Internet access in all
categories, whereas Africa has the lowest. While provision of public access to the Internet through
the postal network increased moderately in Africa, the Americas and Europe between 2005 and
2012, it decreased for Asia and Oceania. The most significant increases were found in a very limited
number of developing countries. The proportion of post offices providing public Internet access was
highest in Europe (17 per cent) in 2012.

The tracking of indicators 4.1 (proportion of public libraries with broadband Internet access), 4.4
(proportion of museums with broadband Internet access), 4.6 (proportion of post offices with
broadband Internet access) and 4.8 (proportion of archives organizations with broadband Internet
access) should be discontinued. These indicators, with the exception of Indicator 4.6, are not part of
a regular data collection and, with growing connectivity, measuring access to broadband Internet by
public institutions will become less relevant.

Moving forward, the attention should shift from access to ICTs to libraries, museums, post offices
and archives as online content providers and public Internet access venues. Post-2015 discussions
should distinguish between public access to ICTs and online content related to culture.
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Despite growth in Internet access, there will continue to be a need for public access to the Internet
for the foreseeable future — particularly for poor and underserved rural communities in developing
countries. Research carried out by the TASCHA group reported in 2013 that while public ICT access
can function as a (sometimes temporary) substitute for private access, it also acts as a (potentially
permanent) complement to private access (Sey et al., 2013). The study concluded that it may take
decades for some countries to reach high levels of quality home connectivity; therefore public ICT
access will remain a critically important service that is likely to be relevant even when higher
connectivity has been achieved. Public libraries and post offices are in a very good position to provide
public access to ICTs: they are open to the public, their branches are widely distributed and they
constitute an established source of information. Therefore, Target 4 indicators on public access to
the Internet (indicators 4.2 and 4.7) could be measures for a possible future target that focuses on
connecting people with ICTs. While Indicator 4.7 is collected by UPU through its regular data
collection, Indicator 4.2 can only be retained if a robust data collection can be assured.

Libraries, museums and archives are important providers of online content related to culture. They
present an authoritative source of content and can put information into context. By digitizing books,
documents and (images of) objects and making them available online, these institutions are major
providers of online cultural content. Apart from digitizing analogue material, libraries, museums and
archives are also putting born-digital material, such as videos, e-books and electronic records online.
Material may be made available through an institutional website, regional or international
aggregator or social media. Unfortunately no data are being regularly collected on the extent of
digitization in cultural heritage institutions, with the exception of data collected on European
museums and national archives organizations by ENUMERATE.
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Endnotes

' The original WSIS indicator was worded “Connect public libraries, cultural centres, museums, post offices and
archives with ICTs”.

> The hybrid library is on the continuum between the conventional and digital library, where electronic and
paper-based information sources are used alongside each other. See
http://www.dlib.org/dlib/october98/10pinfield.html.

* Compare Becker et al. (2010) and Sey et al. (2013).

* See http://beyondaccess.net/wp-content/uploads/2013/07/Beyond-Access_Library Map EN 201304.png.

> See http://www.ifla.org/files/assets/statistics-and-
evaluation/publications/Report UNESCO IFLA GloballLibStat pretest.pdf.

® The IFLA statistical unit (public library service point) used in these surveys, which formed part of the IFLA
World Report in 2005, 2007 and 2010, is consistent with the unit recommendation for Indicator 4.2.

’ See www.cenl.org/members.php.

8 See http://www.imls.gov/research/public libraries in the us fy 2011 report.aspx and
http://www.imls.gov/assets/1/AssetManager/Fast Facts PLS FY2011.pdf.

The UNESCO’s Framework for Cultural Statistics, includes a definition of libraries, but not public libraries
(http://www.uis.unesco.org/culture/Documents/framework-cultural-statistics-culture-2009-en.pdf). The 2011
WSIS statistical framework adopted the definition of public library used by a UIS pilot survey of libraries.

1% atest year available.
" Number of responding countries: 88 (2003); 84 (2005); 116 (2007); 122 (2009).

'2 Bands of access were allocated as 81-100 per cent of libraries; 61-80 per cent; 41-60 per cent; 21-40 per
cent; less than 20 per cent.

2 Including a related entity's website. It excludes inclusion in an online directory and any other webpages
where the library does not have control over the content of the page.

4 See http://icom.museum/the-vision/museum-definition/.

> Another classification that can be applied is ISIC Rev 4 Class 9102 “Museum activities and operations of
historical sites and buildings” and Class 9103 “Botanical and zoological gardens and nature reserves activities”,
which is similar in scope to the FCS definition.

!¢ See http://www.egmus.eu/en/statistics/choose by topic/.

7 See http://www.enumerate.eu/en/surveys/.

'® For example, the Maldives and Bhutan reported having only one and two museums, respectively.

9 See http://www.enumerate.eu/en/surveys/core survey 1/.

% See http://www.enumerate.eu/en/surveys/core survey 1/.

1 See http://www.enumerate.eu/en/surveys/core survey 2/.

22 See http://www.pro.europeana.eu/web/guest/aggregators-and-providers.

2 Museum Analytics is an online platform featuring an online tool that collects information about more than 3
000 museums and galleries. The information is automatically collected or contributed by organizations. See
http://www.museum-analytics.org/.
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* See http://www.europeana.eu/.

% See http://masterpieces.asemus.museum/index.nhn.

*® As illustrated in chapters 4 and 6 of Universal Postal Union (2014).
%’ The same countries in each region were used for the four-year comparison.

%8 See http://www.ica.org/125/about-records-archives-and-the-profession/discover-archives-and-our-
profession.html.

*° The following countries (number of national archives organizations shown in brackets) were included in the
survey: Austria (1), Czech Republic (1), Denmark (1), Estonia (1), Finland (1), Germany (1), Greece (3), Hungary
(9), ltaly (5), Latvia (1), Liechtenstein (1), Luxembourg (1), Malta (1), Portugal (1), Slovenia (2), Spain (12),
Sweden (4).

%% See page 90 in: http://www.uis.unesco.org/Communication/Documents/WTDR2010 _e.pdf.

31 See http://www.enumerate.eu/en/surveys/core survey 1/.

*2In the ENUMERATE Core Surveys (2012 and 2013), the proportion of national archives with a web presence
was measured in an indirect way: institutions were asked to provide “the address of your institution’s main
website that is accessible for the general public”.

* The weighing by size of the National archives was performed according to their total annual budget. See:
http://www.enumerate.eu/en/surveys/core survey 2/.

** Data are not comparable across different institutions, as different number and set of countries provided data
on specific indicator.

** It should be noted that in many countries there is only one national archive organization. Thus, Indicator 4.4
cannot be compared with the other indicators on access to broadband Internet as they measure the
connectivity of a significantly higher number of institutions.
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Target 5: Connect all health centres and
hospitals with ICTs*

Executive summary

In 2003, the World Summit on the Information Society (WSIS) brought together key players from
around the globe to begin deliberations on how to bridge the digital divide that separates rich from
poor countries. The ambitious mission included a target to connect health centres and hospitals. The
health sector is recognised as information intensive; processing the vast volumes of data generated
can no longer efficiently be done manually. Today, ICT is becoming central to the effective operation
of health systems and services, although progress is uneven.

The first challenge to the measurement of Target 5 is the lack of globally accepted definitions for
health system facilities, including hospitals and health centres. Facilities can vary within and between
countries, thus making standardization of measurement difficult. Another important factor is that
technology is in a constant state of development, therefore measurements made today may not be
relevant in five years’ time.

This chapter builds a picture of progress in health sector connectivity since 2003 by using the limited
data available. Data from the ITU survey on the 2013 WSIS targets questionnaire (Partnership, 2013)
show promising progress in connectivity trends for health centres and hospitals. Results show that
almost 80 per cent of responding countries have connected 75-100 per cent of their hospitals. The
connectivity figures are not quite as high for health centres, with 65 per cent of countries having
connected 75-100 per cent. However, this is still an indication of good progress for those countries
that responded. Patient information data are less conclusive.

This chapter explores alternative approaches to measuring Target 5, including the use of proxy data
for the uptake of an online knowledge service providing scientific journals to health institutions
(HINARI)? and the adoption of eHealth strategies by countries. The first approach is proposed as a
reliable measurement of health facility connectivity as it is only available to health institutions with
Internet access in developing countries. The data are collected by the World Health Organization
(WHO) annually and show solid and linear growth over the period 2003—2013. The growth of the
number of connected institutions has grown an impressive 600 per cent from an original baseline in
2003 of 792 connected institutions to 5 584 at the end of 2013. The monitoring of the adoption of
eHealth strategies is proposed as another data source. An eHealth strategy can be a good indication
of a government’s view of the importance of eHealth and the role it will play in strengthening the
health sector, including the building of connectivity. WHO actively supports the development of
eHealth strategies in countries and reports on their adoption. The WHO Global Observatory for
eHealth reports that the number of countries with eHealth strategies is showing a steady rise. In
2009, 55 countries indicated that they had eHealth strategies and in 2013 this number had grown to
85.

The limitations of relying on country connectivity data for measuring eHealth progress are
highlighted. It is proposed that the eHealth domain is better understood through extending studies
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to include surveys. WHO, through its Global Observatory for eHealth (GOe), conducts global and
thematic eHealth surveys. The Organisation for Economic Co-operation and Development (OECD) is
spearheading the use in countries of a model survey, particularly in the area of electronic health
records.

WSIS +10 is a catalyst for all stakeholders to review progress in health sector connectivity since 2003
and to plan for the way forward. This chapter recognises the strengths and limitations of the current
approach and makes two recommendations for future monitoring:

e data on connectivity for Target 5, as well as the measurement of growth in access to the world’s
medical knowledge, be provided by the WHO Global Observatory for eHealth (GOe) through an
analysis of enhanced WHO HINARI programme records

e data on the development and implementation of national eHealth strategies and their content
be reported for Target 5 by the GOe as an indicator of eHealth uptake in countries.
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Introduction

The World Summit on the Information Society (WSIS) held in Geneva (2003) and Tunis (2005)
brought together governments, civil society and the business sector to deliberate over how ICTs)
could play a central role in the development of a global information society. Ten targets were
identified in the Geneva Plan of Action (ITU, 2005). The ultimate goal of the WSIS targets is to
connect citizens and the institutions that serve them, to provide the ICT infrastructure to deliver the
tools and services of the information age. The purpose of Target 5, in particular, is to encourage
governments to provide the necessary connectivity to all health centres and hospitals. Note that "all"
was added to the 2011 WSIS statistical framework document (Partnership, 2011) to address the
measurability issues around the target.

In the Geneva Declaration of Principles, the first WSIS phase, stakeholders shared a vision of ICT
opportunities for all. ICT applications were identified as beneficial for the health sector through
improving the efficiency of health-care services and the provision of health information to the
general public. In the Tunis Agenda for the Information Society, the second WSIS phase, stakeholders
aligned WSIS Target 5 to fit more closely with the UN Millennium Development Goals (MDGs),
demonstrating their commitment to improving access to global health knowledge and telemedicine
(ITU, 2005). It was recommended that Target 5 and MDG Goal 8F, which promotes public-private
partnerships, be strategically aligned in order to facilitate access to the benefits of ICT for all.

Target 5 needs to be considered within the context of complementary WSIS action lines: C2 states
that countries should provide and improve ICT connectivity, including for health institutions; C6
addresses the need for an enabling environment; and C7 highlights the benefits of ICT applications,
including eHealth applications in all aspects of life (ITU, 2005). Figure 5.1 shows the relationships
between Target 5 and the WSIS action lines.

Figure 5.1: Relevance of Target 5 to WSIS action lines

WSIS Action Line C2

Information and communication
infrastructure

WSIS Target 5:
Connect all

WSIS Action Line C7

health centres T ICT applications (e-health)

and hospitals
with ICTs

WSIS Action Line C6
Enabling environment
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The World Health Organization (WHO) broadly defines eHealth as the “use of ICT for health” (WHO,
2009). The use of eHealth is an effective tool for supporting health-care service delivery and

increasing health system efficiency. Public health services in countries are undergoing major

transformation with the adoption of eHealth. Examples of some uses of eHealth include:

Telehealth: The delivery of health care services where distance is a critical factor. This is done
through the use of ICT for the exchange of valid information for diagnosis, treatment and
prevention of disease and injuries, research and evaluation, and for the continuing education of
health care providers (WHO, 2008).

Mobile health (mHealth): A medical and public health practice supported by mobile devices,
such as mobile phones, patient monitoring devices, personal digital assistants (PDAs) and other
wireless devices (WHO, 2011a).

Electronic Health Records (EHR): Provider-centric electronic records used by healthcare
professionals to store and manage patient health information and data, and include
functionalities that directly support the care delivery process.

Decision-support systems (DSS): The use of online information resources for clinical decision-
making.

E-learning for health: The use of ICT for educating and training health-care professionals and
students.

E-journals: The use of ICT to create and store electronic journals for widespread distribution
across the Internet or through CDs/DVDs if online connectivity is unavailable.

A fundamental challenge to the measurement of Target 5 is the definition of health facilities.

Hospitals and health centres need to be measured for connectivity; however, health systems and

their facilities differ significantly within and between countries. There is currently no universal

definition for health facilities. Another important factor is the lack of data concerning the total

number of each type of facility (see Figure 5.2) by country. This makes estimating the degree of

uptake of ICT connectivity by facility type a further challenge.

Figure 5.2: Types of health facilities by country administrative levels

National level:

Referral hospitals,
laboratories and health institutes
(mainly public, but also private)

Intermediate level, covering district or provincial
facilities:

Public, private for-profit and private not-for profit (e.g.
religious) hospitals and health centres

Local or peripheral level:
Health posts, health centres providing basic level of care

Source: WHO/eHealth.
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Figure 5.2 is a pyramid showing three geographic and administrative layers within most country
healthcare systems including national, intermediate and local levels. At the national level, the health
facilities usually include hospitals that provide tertiary care. This is health care provided by specialists
after referral from primary or secondary care. These hospitals are generally public, although, some
may be privately funded. Research institutes and diagnostic laboratories may also operate at the
national level and sometimes at the intermediate level.

The intermediate level describes district or provincial services that offer health care through
hospitals or health centres. Hospitals at this level generally offer secondary care or specialist care
referred from a primary care centre. They can be public, private, or special hospitals founded by
religious orders. The local level is where most people seek care first. It consists of primary health
services in the local community, usually provided by a general practitioner or practice nurse. In rural
areas, these services are often provided by health posts.

The pyramid shows the diversity and complexity of health systems and the numerous options for
point of care where access to the Internet could be required. It illustrates that the number of health
facilities is greatest at the local level, decreasing at the intermediate level and further at the national
level.

Another aspect to consider regarding measurement is the technology itself. Technology, by its nature
is in a state of constant evolution, therefore the measurement of one kind of ICT used for a specific
function in one year may not be relevant in another year. The Organisation for Economic Co-
operation and Development (OECD) proposes a practical way of dealing with this through its model
survey approach. The OECD's model survey method is characterised by a series of discrete, self-
contained modules that ensure flexibility and adaptability in rapidly changing environments. The
approach focuses on developing indicators using a functionality-based method. Importantly, it
supports technology-neutrality in that the questions neither require nor assume utilisation of a
particular technology (OECD, 2010).

During the 2010 review of the WSIS targets, analysis of Target 5 highlighted that there were
substantial efforts required in order to achieve the goals proposed by the WSIS stakeholders (ITU,
2010). Many countries were already in the process of introducing ICT in hospitals and health centres.
However, as mentioned, there is no agreed international definition for the description, and therefore
measurement, of 'health facilities'. The closest established indicator is the number of hospital beds
per 10 000 population. This is published annually by WHO in the World Statistics Database.?
Unfortunately, this indicator does not assist with the number and type of hospitals in a country.

In summary, the measurement of the number and type of healthcare facilities is problematic due to
issues of definition as well as the difficulty in accessing accurate country records.

Availability of data and scope

ITU and the Partnership on Measuring ICT for Development sent out WSIS targets questionnaires in
2009 (ITU) and 2013 (Partnership) in an attempt to measure progress in achieving the WSIS targets,
based on the following indicators identified in the 2011 WSIS statistical framework:

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
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Indicator 5.3: Level of use of computers and the Internet to manage individual patient
information.

All three indicators present statistical challenges. In particular, for indicators 5.1 and 5.2, the
definitions of public hospitals and public health centres, respectively, are unlikely to be comparable
across countries. See Partnership (2011) for a more complete discussion of this issue.

The 2013 WSIS targets questionnaire was sent to 195 countries and 59 responded (30 per cent
overall response rate). Of the responding countries, 33 (17 per cent) answered question 5.1, 23 (12
per cent) answered 5.2 and 13 (7 per cent) answered question 5.3. Regarding comparative data
between the first and second surveys, there were insufficient numbers to make statistically valid
comparisons (9 countries for 5.1, 4 for 5.2 and 3 for 5.3). However, general observations were made
relating to 5.1.

It should be noted that the WHO GOe does not compile indicators 5.1 to 5.3, nor does any other
international organization.

Achievements against Target 5

Public hospitals Internet access

Chart 5.1 shows the breakdown of public hospital access to the Internet by responding countries. The
percentage of hospitals with access was broken down into quartiles to facilitate analysis and
visualization. Quartiles are as follows: 0—24 per cent of hospitals with Internet connectivity — quartile
1; 25-49 per cent — quartile 2; 50-74 per cent — quartile 3; 75-100 per cent — quartile 4. The question
also asked countries to specify the type of Internet access, such as broadband, narrowband, mobile
broadband etc. As only a few countries provided this information, without data to the contrary, it is
assumed that the type of access is broadband. The chart shows that the majority of responding
countries (79 per cent) have between 75-100 per cent of their public hospitals connected to the
Internet. The figures are much lower for hospitals in the first and third quartiles, with only 9 per cent
and 12 per cent of responding countries, respectively, offering Internet access.

Chart 5.1: Hospitals with Internet access, by quartile, 2013
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Source: Partnership on Measuring ICT for Development WSIS Targets Questionnaire, 2013 (Partnership, 2013).
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Table 5.1 shows public hospital connectivity data for individual countries between 2009/2010 and
2013. It shows that by the end of 2013, all public hospitals had Internet connectivity in two-thirds of
responding countries. Growth patterns since the previous survey in 2009/2010 are not possible to
ascertain as the sample size from the previous survey is too small. By individual country, there was
particularly impressive growth in the examples of Georgia (from 20 to 100 per cent), Jordan (from 10
to 100 per cent) and Venezuela (from 2 to 73 per cent). The results from responding countries are
encouraging, though it is not possible to determine whether this is a global trend. The sample is also
possibly biased in that it may have attracted countries that had relatively positive results to report.

Table 5.1: Internet connectivity in public hospitals, by country

Country 2013 2009/2010*
% of public hospitals % of public hospitals
connected to the Internet connected to the Internet
Azerbaijan 57 18*
Bhutan 100
Bulgaria 65
Burundi 0
Colombia 100
Congo 80
Czech Republic 100 70
Denmark 100
Dominican Republic 80
El Salvador 100
Estonia 100
Finland 100 100
Georgia 100 20*
Iran, Islamic Rep. 100
Japan 100
Jordan 100 10*
Latvia 100 100*
Lebanon 100
Lesotho 67
Lithuania 100 100
Maldives 100
Mexico 85
Nauru 100 100*
Nigeria 10
Portugal 100 98*
Spain 100 100*
Thailand 100
Turkey 100 100*
United Arab Emirates 100
Uruguay 100
Venezuela, Bolivarian Republic of 73 2*
Viet Nam 98
Yemen 24

Source: Partnership on Measuring ICT for Development WSIS Targets Questionnaire, 2013.
Note: * represents 2010 data provided in the 2013 survey.
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Health centres Internet access

Chart 5.2 shows the breakdown of public health centre access to the Internet by responding
countries. As with Indicator 5.1, without data to the contrary it is assumed that the type of Internet
access provided to health centres is broadband. The chart shows that the majority of responding
countries (65 per cent) have between 75-100 per cent of their health centres connected to the
Internet. The figures are much lower for health centres in the first and third quartiles, with only 22
per cent and 13 per cent of countries, respectively, offering Internet access.

Chart 5.2: Public health centres with Internet access, by quartile, 2013
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Source: Partnership on Measuring ICT for Development WSIS Targets Questionnaire, 2013.

Table 5.2 shows that by the end of 2013, all public health centres had Internet connectivity in two-
fifths of responding countries. Growth patterns since the previous survey in 2009/2010 are not
possible to determine as the sample size from that survey is too small. Compared with hospital
connectivity, there is a lower proportion of countries with all health centres connected. Additionally,
in countries without universal coverage, the proportions tend to be lower than for hospitals. This is
most probably due to operational differences between health centres and hospitals. Connecting
hospitals is likely to be a higher priority for governments as there is generally a greater volume of
data collection, processing and transmission in hospitals compared to health centres.

The results from responding countries are moderately encouraging but it is clear there is much work
to be done before all public health centres are connected.
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Table 5.2: Internet connectivity in public health centres, by country

Country 2013 2009/2010

% of health centres % of health centres

connected to the connected to the

Internet Internet

Azerbaijan 100 100
Bhutan 8
Bulgaria 35
Congo 80
Czech Republic 82
Denmark 100
Dominican Republic 68
El Salvador 12
Estonia 100
Finland 100
Georgia 100
Iran, Islamic Rep. 90
Jordan 70
Lebanon 100
Lesotho 1
Lithuania 99
Maldives 98
Mexico 10

Nauru 100 100
Thailand 100
Turkey 100
United Arab Emirates 58

Venezuela, Bolivarian Republic of 20 1
Viet Nam 97

Source: Partnership on Measuring ICT for Development WSIS Targets Questionnaire, 2013.

Use of computers and the Internet to manage individual patient information

Indicator 5.3 is level of use of computers and the Internet to manage individual patient information.
Unfortunately, there are no existing data sources to adequately measure this indicator. The 2011
WSIS statistical framework suggested the use of data from Global Observatory for eHealth survey.
However, there are no relevant data available from that source.

Alternative approaches to measurement of Target 5

Indicators 5.1, 5.2 and 5.3 pose several challenges that make their collection and reporting difficult. It
is clear that there is an overall lack of global data on these indicators, primarily because neither
governments nor international agencies are collecting and reporting on these indicators. Secondly,
there are also major issues concerning indicator definitions as there are no commonly agreed upon
definitions for these indicators. This is a particular problem for defining statistical units, 'public
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hospitals' and 'public health centres' (see the 2011 WSIS statistical framework) for a fuller
discussion). It is therefore suggested that other indicators be found which can reflect developments
in connectivity as well as the uptake of eHealth by countries.

The following section discusses alternative approaches to measuring progress on Target 5. The
monitoring of these indicators will be more achievable and the information gained likely to have
broader value in the overall context of eHealth development in countries.

The proposed indicators are:

e the uptake of HINARI
e the adoption of eHealth strategies.

HINARI - connectivity driven by the need for content

A potential proxy indicator on connectivity of public sector health-related institutions is the uptake of
an online knowledge service made available to health facilities in developing countries. This service is
HINARI (Health InterNetwork Access to Research Initiative) and it can only be accessed if there is
Internet connectivity within the institution. In collaboration with its publishing partners, WHO
provides access to up to 13 000 online biomedical journals in hospitals, research institutions and
health centres. HINARI is offered at no, or very low, cost depending on the country. Countries are
assessed for eligibility based on four factors: total GNI (World Bank figures), GNI per capita (World
Bank figures), United Nations least developed country (LDC) status and the Human Development
Index (HDI).*

To gain access to HINARI, institutions must complete a subscription form and, if required, pay the
annual fee. The subscription form does not ask the institution to specify whether it is a hospital,
health centre or research institution, so analysis by these categories is currently not possible. It also
does not ask the institution whether it has narrowband or broadband access.

The number of HINARI institutions in a country is a direct reflection of the number of health-related
institutions with access to the service and therefore with Internet connectivity. It follows that an
indicator based on HINARI would provide reliable information on country level connectivity.

More specifically, HINARI data could be used as a data source for indicators 5.1 and 5.2 if:

e data were split by type of institution and
e supplementary data on the number of public hospitals and health centres in countries were
available.

In this case, the percentage of connected institutions, by type, could be calculated for countries
participating in HINARI.

Access to HINARI would be only one of the Internet-based services that hospitals and other health-
related institutions would use. Other benefits from Internet access would include communication by
health professionals via e-mail as well as the possibility of using electronic health records (EHR) if
available. Once connected to the Internet, hospitals could consider offering Telehealth services to
isolated patients.

Chart 5.3 shows growth in the number of connected health-related institutions® in low-income
countries from 2003 to 2013. Some countries show more growth than others, with particularly strong
growth in Kenya, Nepal and Viet Nam.
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Chart 5.3: Health-related institutions, access to HINARI, low income countries
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Source: HINARI project files, 2014.

Chart 5.4 shows that many low to middle income countries display substantial growth in the number
of HINARI institutions. Of particular note is the growth in countries such as Bolivia, Ecuador, Iraq,
Nigeria and Ukraine.
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Chart 5.4: Health-related institutions, access to HINARI, low—-middle income countries
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Note: The country of Sudan split in 2011.

Chart 5.5 shows the strong growth in the number of HINARI institutions, from an original baseline in
2003 of 792 connected institutions. By 2010, the number had increased by 440 per cent to 4 274. At
the end of 2013, the number of institutions reached 5 584, representing growth of over 600 per cent
from 2003.
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Chart 5.5: Growth in number of HINARI institutions, 2003-2013
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Source: HINARI project files, 2014

Adoption of eHealth strategies

A current priority area for WHO, based on the expressed needs of many member states, is to offer
support for the development of national eHealth strategies. The strategic introduction of ICT to
support the health sector is complex and requires both careful planning and multi-sectoral
collaboration. An effective eHealth strategy should present the strategic context for the introduction
of eHealth and the eHealth components required to meet national eHealth objectives. Central to
developing a sound eHealth strategy is the recognition that eHealth represents a collaborative effort
between the health, information technology and telecommunications sectors, as well as requiring
active involvement from both the public and private sectors.

The existence of an eHealth strategy can be a good indication that a national government recognises
the significance and role that eHealth can play in the health sector. The proposed indicator for this
measure is the percentage of countries with an eHealth strategy, with the target being 100 per cent
of countries by 2020. This is currently one of the main indicators used by WHO to assess the extent of
its work with member states in the eHealth domain.

The WHO Global Observatory for eHealth closely monitors the development and adoption of eHealth
strategies by countries. A dedicated directory has been created on the Observatory’s website® to list
countries with national eHealth strategies, as well as making available the details of the strategy. The
baseline for the number of national strategies in 2009 was 55; this had grown to 85 by the end of
2013 and represents growth from 28 per cent to 44 per cent of all WHO member states. However,
the result shows that much remains to be done before all member states have an eHealth strategy to
guide their eHealth implementation.

However, the existence of a strategy is not enough to make a broad assessment as to the state of
eHealth in countries. Other factors should also be considered, such as the extent of its
implementation and the scope of eHealth solutions proposed.
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WHO is working with ITU to support countries in the development of eHealth strategies. For the first
time, member states have access to a comprehensive and expert guide, the National eHealth
Strategy Toolkit (WHO and ITU, 2012) as well as intensive training workshops for stakeholders. A
national eHealth strategy supports the achievement of Target 5 through:

e planning for government funding and policy support for funding connectivity in healthcare
facilities

e creating an enabling environment to support connectivity and eHealth approaches

e the collaboration of ministries of health, communications and finance for eHealth governance
and strategic planning

e providing funding for its sustainability.

Extending our understanding of eHealth

In the previous section, two alternative methods were proposed for measuring progress in Target 5.
This section explores the use of other relevant indicators to provide a more comprehensive overview
of the uptake of eHealth in countries. All of these sources are complementary in that they study the
use of ICT for health but in different ways. Together they give a richer view of the status of eHealth in
countries.

Sources include:

e thematic surveys — topic specific and targeting a subset of member states

e comprehensive and high-level global surveys — covering key eHealth themes and targeted at all
member states

e model surveys — flexible in design and approach.

Innovation and eHealth for women’s and children’s health

This is a good example of the use of a thematic survey concerning the application of eHealth for
women’s and children’s health in developing countries. The 75 countries targeted were identified by
the UN Commission on Information and Accountability for Women’s and Children’s Health.” The
respondents were specialists in women’s and children’s health and ICT. In mid-2013, GOe conducted
a survey of countries with the greatest need and least available resources (WHO, 2011) to establish a
baseline for the use of ICT to support the health of women and children. Sixty-four countries
responded, a response rate of 85 per cent, reflecting strong country interest. The survey investigated
areas such as the use of ICT in health monitoring and surveillance, registration of vital events,
monitoring indicators and electronic health information systems.

The results are reported in a joint WHO-ITU publication, Innovation and eHealth for women’s and
children’s health (WHO, 2014) It shows the vital role played by ICT in helping achieve the MDGs and
how innovations in eHealth are saving the lives of women and their children in some of the most
vulnerable populations around the world.
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Box 5.1: Use of ICT for women’s and children’s health — ColA recommendations and key findings

Coordinated inter-sectoral planning: Well-coordinated inter-sectoral planning is fundamental to limiting the
proliferation of pilot projects, recognizing the role of standards and interoperability, and building capacity of
the health workforce.

e Recommendation: Ministries of health and their partner organizations should foster inter-sectoral
collaboration in planning and implementing eHealth services and information systems.

Moving to electronic data collection: The current situation in most countries is a blend of paper and
electronic systems. Moving to electronic formats is intended to improve reliability, accuracy, timeliness,
cost-effectiveness and reporting.

e Recommendation: Coordinate the collection of indicators via electronic means as part of an integrated
plan for implementing eHealth services for women’s and children’s health.

e Recommendation: Support the adoption of district web-based reporting initiatives with the goal of
integrating health information systems for reproductive, maternal, newborn and child health (RMNC).

e Recommendation: Identify and adopt ICT-enabled RMNCH resource tracking systems in alighment with
other public expenditure information management systems.

eHealth strategy: Most countries reported having a women’s and children’s health policy or strategy
referring to eHealth, and a far lesser number refer to eHealth within their RMNCH strategies. These two
policies should be complementary.

e Recommendation: RMNCH policies need to recognize the importance of eHealth to support their goals,
and concurrently, national eHealth strategies should promote the use of eHealth for RMNCH.

eHealth initiatives knowledge base: A global inventory of eHealth initiatives (including mHealth and social
media) is a valuable planning resource for countries to learn from each other’s experiences.

e Recommendation: To promote knowledge sharing, countries are encouraged to regularly contribute their
eHealth initiatives to the WHO global eHealth database.

Electronic RMNCH content: As Internet connectivity and services become more established, so do the
opportunities for improving access to information for citizens and health-care professionals. Simultaneously,
the use of social media, the development of websites providing RMNCH information, or decision support
systems for health-care professionals are all contributing to eHealth services being provided.

e Recommendation: Improve the quality and scope of electronic RMNCH information for both citizens and
health-care professionals for delivery in available and appropriate e-formats.

Enabling eHealth programmes

ICT training: The fundamental challenge of building human capacity for health is clear. While those with
training may now have the skills to learn online, many professionals still do not know how to acquire the ICT
capabilities they need to access knowledge and training online.

e Recommendation: Enable online learning for health-care professionals using affordable ICT solutions and
training approaches appropriate to the local context.

Privacy: Governance and policy at the national level must strive to find the right balance between measures
to safeguard privacy, confidentiality and security while enabling the management of data sources to support
research and decision-making.

e Recommendation: National information policy should address the privacy and accountability implications
of using eHealth, including in the provision of RMNCH services.

Source: WHO (2014) Global Observatory for eHealth, Innovation and eHealth for women’s and children’s
health.

Global eHealth surveys

Global eHealth surveys are conducted periodically by the WHO GOe. The first two surveys in 2005
and 2009/2010 established baseline figures. The third survey will be conducted during 2014 and will
focus on the role of eHealth in member states’ efforts towards universal health coverage. The aim of
universal health coverage is for all people to receive quality health services that meet their needs,
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without exposing them to financial hardship. The survey will explore how the following thematic
areas can contribute to the goal of universal health coverage:

e uptake of eHealth foundation policies and strategies

e deployment of mHealth initiatives in countries

e application of telehealth solutions

e adoption of e-earning for health professionals and students

e legal and ethical frameworks for electronic patient information

e legislation and initiatives concerning online child safety, Internet pharmacies and health
information on the Internet

e governance and organization of eHealth in countries.

The strength of global surveys is that they provide data from a large number of countries with
varying economic situations and health priorities, thereby providing a comprehensive picture of the
eHealth landscape. However, a disadvantage is that they are normally carried out at the national
level and therefore only provide national data.

The OECD model survey

Model surveys offer flexibility while maintaining comparability. The OECD model survey functionality
approach has been endorsed by the European Commission (EC) and WHO. One of the prime
challenges of a model survey is to ensure that the terminology has comparable meaning across
countries. This means that when changes to questions are made by individual countries, they are
done in ways that maintain comparability. For example, for many countries, the terms electronic
medical record (EMR) and electronic health record (EHR) have different meanings. These differences
in interpretation and approaches across countries impede meaningful benchmarking. To avoid such
issues, OECD has chosen to focus on developing a model survey using indicators that reflect
functionality.

The model survey uses three broad categories of contextual indicators including:

e availability and use of electronic records and health information exchange
e availability and use of functionalities that support patient engagement with electronic records
e availability and use of telecommunications technologies to support health care delivery.

Importantly, this approach also supports technology-neutrality which means the questions neither
require nor assume a particular technology. This is forward-looking in that it does not hinder the
future use, or development, of technologies. The OECD approach was adopted by the European
Commission in 2013 to benchmark deployment of eHealth among general practitioners in the
European Union (EU) and more recently by Brazil.® The Working Group on ICT measurement of the
Statistical Conference of the Americas, coordinated by the National Statistics Office of the Dominican
Republic and Economic Commission for Latin America and the Caribbean is adapting the OECD model
survey for use in Latin America.

Sample of international data sources

The number of international agencies currently contributing data to the pool of eHealth knowledge is
limited and includes those shown in Table 5.3. What is clear from the table is that the nature and
scope of data collected by these organizations is a distinct reflection of their mandates. The GOe of
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the World Health Organization, established in 2005, is the only observatory to specialise in the

collection and analysis of data on trends and developments in eHealth worldwide.’ The OECD collects

selected health and ICT-related data; however, coverage is primarily of OECD member countries,

with the exception of a few observer countries (Argentina, Brazil, China, Egypt and South Africa). The

Health care Information and Management Systems Society (HIMSS) is a global not-for-profit

organization that focuses on achieving better health through use of information technology. It is well

established in North America and is now expanding in Europe, Asia and the Middle East.™

Table 5.3: Sample of international sources of ICT and health data

Key areas studied and indicators Strengths

Limitations

World Health Organization, Global Observatory for eHealth (GOe)

e all 194 WHO member states are
invited to participate

e global survey data on eHealth from
over 110 countries every 4 years

e data on the uptake of eHealth .
technologies and related policies

data focusing on the adoption of
eHealth policies and other supporting
actions that provide an enabling
environment for growth of eHealth in
countries

e eHealth country profiles for all
participating WHO member states

e data collected on a regular basis
e special theme surveys conducted in
addition to global surveys
Organisation for Economic Co-operation and Development (OECD)

e data available for the 34 OECD
countries and now working with most
BRIC countries

e data on ICT and health at the country
level

e literature reviews and case studies of
ICTs for health in OECD countries e arange of ICT indicators as well as
health-system indicators for OECD

countries

e case studies on eHealth in OECD
countries

Health care Information and Management Systems Society (HIMSS)

o detailed information on ICT usage at
the health-facility level, including the
type of network connection and
service provider, for over 5 100
hospitals and 32 000 medical facilities
in the US and Canada

e now expanding operations to Europe,
Asia and Middle East

e EMR adoption model — scores

hospitals based on their level of EMR
adoption

e continuously updated data based on
annual survey of health facilities

e established data quality assurance
procedures, HIMSS peer-reviewed
research analysis

e hospital benchmark reports

e data collected at national level
therefore information at regional
or local level not available

e survey results based on self-
reporting by eHealth experts in
country

e expert informants often change
from survey to survey

e selective data on ICT and health

e data available for health facilities
in the US and Canada, although
coverage spreading

Source: WHO/eHealth.
Conclusions and recommendations

The results for Indicator 5.1 show that by the end of 2013 all

public hospitals had Internet

connectivity in two-thirds of responding countries. This is a good indication that solid progress is

being made in those countries. Results for Indicator 5.2 show that there has been less progress in
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health centre connectivity; by the end of 2013, all public health centres had Internet connectivity in
two-fifths of responding countries. HINARI data provide reliable information on the number of
connected health-related institutions in low and low-middle income countries. In the ten years, 2003
to 2013, the number of connected institutions across all HINARI countries grew significantly, from
792 to 5 584. No results are shown for Indicator 5.3 as there were insufficient data for a meaningful
analysis.

Measurement of progress against Target 5 has significant challenges due to the overall lack of
systematically collected data. The Partnership surveys are currently the sole source of data for all
three indicators. The WSIS + 10 review provides an ideal opportunity to reassess the existing WSIS
targets and review what is being measured, by whom and for what purpose. This chapter has shown
that the extent of connectivity of hospitals and health centres to the Internet is difficult to measure
globally. Although having this data would indeed be useful for planning and funding purposes, there
is more value in trying to understand how eHealth systems are emerging, what they do, and how
they are transforming health care delivery. The Global Observatory for eHealth, through its periodic
global surveys, attempts to study the uptake of eHealth based on quantitative and qualitative
descriptions of eHealth systems and services, as well as important enabling factors such as the policy
and legal environments. It is proposed that Target 5 connectivity indicators be revised with the aim
of making the data more applicable in the broader global context of eHealth.

Country connectivity data broken down by hospitals and health centres is challenging for any agency
to collect. However, similar data collected by the WHO HINARI programme is more readily available
and could be collected and reported at regular intervals. Not only does it provide a reliable indication
concerning connectivity of health facilities, but it also allows for reporting in another important WSIS
area — enabling access to the world’s medical knowledge. Data collected through HINARI could be
enhanced by asking subscribing institutions additional questions, such as type of institution and level
of connectivity. This information could be used in conjunction with data on the number of public
hospitals/health centres in countries to derive data for indicators 5.1 and 5.2 for those countries
participating in HINARI.

It is recommended that from 2015, data on connectivity for Target 5, as well as the measurement of
growth in access to the world’s medical knowledge, be provided through an analysis of enhanced
WHO HINARI programme records. The target will be set to 100 per cent of countries to provide
Internet connectivity to health facilities by 2020.

As part of its vision, WSIS recognises the vital importance for countries to develop and implement
eHealth strategies that support the strategic use of ICT within the health sector. The existence of a
national eHealth strategy that has been implemented is a good indicator of progress in the uptake of
eHealth in countries. WHO considers this a priority area for its activities and is currently working with
ITU to ensure that member states are given guidance and support in developing their national
eHealth strategies.

WHO, through the GOe surveys, will continue to monitor and report on the progress of member
states in the development and implementation of eHealth strategies. In addition to data already
collected, it is proposed that the scope of the policy content be recorded so as to provide a more
complete description of the trends in eHealth development.

It is recommended that from 2015, data on the development and implementation of national
eHealth strategies and their content be reported for Target 5 as an indicator of eHealth uptake in
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countries. The target for the proposed indicator is to have 100 per cent of countries with an eHealth
strategy by 2020.
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! The original WSIS indicator was worded slightly differently “Connect health centres and hospitals with ICTs”.
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® See GOe website, www.who.int/goe.
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Target 6: Connect all central government
departments and establish websites*

Executive summary

Target 6 reflects the growing importance of e-government in terms of connecting government
departments and equipping them with a web presence. The Geneva Plan of Action (ITU, 2005) called
for developing national e-government initiatives and services to achieve greater transparency and
accountability at all levels of government for better service delivery. E-government as a tool for
public sector reform and development enables better inter-organizational linkages and consolidation
of government systems, improvements in service delivery and efficacy in government functioning.’

Governments are increasingly looking towards e-government to achieve maximum cost savings and
improved service delivery, by focusing on the provision of services at the front end supported by
integration, consolidation and innovation in back-end processes and systems. While many countries
have initiated public administration reform through e-government by strengthening infrastructure
and enhancing online service delivery in support of socio economic development goals, disparities
remain in the use of ICT in government across countries, thus contributing to a global digital divide
that is expected to diminish slowly over time.

Target 6 is assessed by seven indicators falling into two categories: use of technology by government
employees and organizations, and e-services to citizens. A review of this target indicates that, for
most of the indicators, progress is not uniform across regions and countries, with many countries still
not utilizing the full potential of ICT in government.

Data on the use of ICT in government also remains scarce because either countries do not collect
data on the use of ICT in government as a matter of routine, or because of rapid advances in
technology, the type of data collected becomes obsolete. This makes quantitative assessment on the
achievements of much of Target 6 challenging.

An assessment of the self-reported national level data, where available, indicates disparities between
developed and developing countries. Whereas the majority of developed countries (75—100 per cent)
indicated routine use of computers and the Internet by government employees, the same was at
times less than 50 per cent in some developing countries. A similar pattern was observed in the
availability of local area networks (LANs) and the Internet, with the majority of developed countries
reporting 80—100 per cent availability and developing countries reporting much lower levels.

However, in terms of e-services, countries have addressed a wide array of issues in the last ten years.
These include provision of more public services online and meeting the growing demands of citizens
for e-participation in public policy decision-making. Considerable progress has been made globally on
establishing government agencies' websites, with all countries having a government web presence in
2014. Countries also advanced further in interactive, transactional and connected services to citizens.
These indicators assess different types of services including:

e online documents on laws, policies etc.
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e public services such as taxes, fines, licences, which comprise transactional services
e e-participation information and services, which assess the level of inclusion by the government in
public policy and are termed "connected services".

Online information and services on government website portals increased threefold in the last
decade, with 70 per cent of countries providing a one-stop shop portal in 2012, compared to 26 per
cent in 2003. By 2014, almost all of the countries of Europe, and the majority in the Americas and
Asia, provided information on education, health, finance, social welfare, labour and environment.
The proportion was less in other regions, such as countries in Africa, which ranged from 31 per cent
in social welfare to much higher at 65 per cent in finance. In terms of transactional services in 2014,
about half the countries of the world provided for creation of a personal online account and in 73
countries (38 per cent) income taxes could be paid online.

Notwithstanding progress, considerable disparities remain between developed and developing
countries. It appears that governments that have benefited most from the opportunities offered by
ICT are those that have successfully addressed the issues of development priorities, including
resource availability, regulatory frameworks and human and technological infrastructure.

To adequately assess future progress, it is recommended that the target on e-government be
retained, as most countries are far from fully utilizing the benefits of ICT in government. However
there is a need to address the scarcity of global comparable data. In this context, there may be a
need to revisit the indicators on access to, and use of, ICT in government for a post-WSIS target.

Some specific recommendations are:

e Governments need to address challenges in capturing data on use of ICT in government.

e Development of a secondary set of e-government indicators may help to broaden the scope of
monitoring and feedback.

e Review the framework for supporting and monitoring e-government at the global level.

Develop a strategic framework for how ICT can be better utilized by governments.
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Introduction

The use of ICT in government — e-government — is a key tool for effective functioning of government.
Many countries are adopting a greater use of ICT in government as advances in technology and the
changing world environment enable them to exploit synergies between e-government and public
sector efficiency. Acceptance is gaining ground among policy-makers that e-government can
effectively contribute to improving efficiency in government, along with greater public service
delivery.

ICTs can enhance and streamline processes across government agencies, thereby improving public
administration. Use of ICT in government also serves to improve the internal workings of the public
sector by reducing financial costs and transaction times, and strengthening linkages between
different government agencies, the private sector and the civil society.

Recognition of the important role of e-government has led many countries to reform, modernise and
augment the use of ICT in public administration systems. This includes strengthening the ICT
infrastructure that enables online service delivery in support of socio economic development goals,
including the millennium development goals. Nevertheless, huge disparities remain in the use of ICT
in government across countries, thus contributing to a global digital divide that is expected to
diminish slowly over time.

Governments can contribute to an open environment by sharing previously ‘locked-up’ data sets, a
trend that is increasingly being adopted in both developed and developing countries. By opening up
their information, government present opportunities for everyone (including scientific and research
centres) to use the raw information, repurpose it, or integrate economic, social and environmental
data to advance sustainable development (UNDESA, 2012).

The United Nations has been central in promoting multistakeholder cooperation and the
development of e-government across regions — including, through lessons of experience in the use of
ICT by governments and the development of global information repositories and databases.
Discussions of concepts and good practices have contributed to the development of innovative
solutions in many countries of the world and have advanced the vision and concrete agenda set by
the WSIS.

The United Nations Department of Economic and Social Affairs (UNDESA) is the leading agency in
international e-government benchmarking of e-government services. UNDESA has had an important
role in implementation of the Geneva Plan of Action and the Agenda of the WSIS (ITU, 2005) as the
focal point for implementation and follow-up of the following action lines:

e C1: The role of public governance authorities and all stakeholders in the promotion of ICTs for
development

e C7:ICT applications: benefits in all aspects of life — focusing on e-Government

e Cl11: International and regional cooperation.
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Figure 6.1: Relevance of Target 6 to WSIS action lines
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WSIS Target 6: framework and scope of review

Policy-makers at the WSIS in 2003 had already recognized that the use of ICT in government is crucial
for development. The WSIS Geneva Plan of Action stated that "ICT applications can support
sustainable development, in the fields of public administration, business, education and training,
health, employment, environment, agriculture and science within the framework of national e-
strategies" and in respect of e-government called on governments to:

“(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." (Action Line C7, ITU, 2005)

Within this framework, the WSIS set targets to measure progress in the use of ICT by governments.
For the advancement of e-government, the Geneva Plan of Action identified a target to "Connect all
local and central government departments and establish websites and email addresses". In
constituting the WSIS target for e-government, it was deemed important that national and
local/municipal governments and departments be connected online.
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Box 6.1: The Task Group on e-Government (TGEG)

The Task Group on E-government (TGEG) was established in 2006 by the Partnership on Measuring ICT for
Development. The United Nations Statistical Commission (UNSC), at its 2007 meeting, asked the Partnership
to extend the core list of ICT indicators to include indicators on ICT use in government (UNSC, 2007).

The TGEG has been working on the development of consistent, sound, relevant e-government development
indicators for cross-country comparisons. It has developed a core list of e-government indicators, which
were endorsed by the UN Statistical Commission in its forty-third session. For the work of TGEG, see the
World Telecommunication/ICT Development Report (ITU, 2010) and the Framework for a set of e-
government core indicators (Partnership and UNECA, 2012). A training manual on the use of the e-
government indicators has also been developed (Partnership and UNECA, 2013) and will be translated from
English to French for dissemination.

The members of the Task Group are UNECA (coordinator), UNECLAC, UNESCAP, UNESCWA, Eurostat, ITU,
OECD, UNCTAD, UNDESA and the World Bank. Among its terms of reference were development and
recommendation of a core set of statistical indicators which can be collected by countries.

In 2009, ITU, along with UNDESA, UIS and WHO, initiated a quantitative mid-term review of the WSIS
targets to identify the challenges in measuring ICT, including e-government, and to ascertain whether
a review of the scope of the WSIS targets was required in light of the rapid advancements in the
adoption of ICT use. To ensure a globally consistent approach for review and assessment, the WSIS e-
government target, "Connect all local and central government departments and establish websites
and email addresses", was clarified and interpreted as comprising three distinct goals:

1. Connect central and local government departments.
2. Establish websites for central and local government departments.
3. Establish e-mail addresses for central and local government departments.

The wording of the target was changed for measurability purposes in the 2011 WSIS statistical
framework (Partnership, 2011). The scope was changed from the original "local and central
government" to "central government" and the reference to "e-mail addresses" was dropped.
Notwithstanding the revisions to the target in 2011, it still poses considerable measurement
challenges. The WTDR 2010 noted that the term “connect” in reference to governments or “establish
a website” could be open to interpretation as government offices could have Internet access and/or
an established website of varying degrees of sophistication. Access to the Internet or availability of
computers does not automatically imply that all offices and staff in the departments are fully
equipped with ICTs, or that links have been established between different government entities. The
lack of effective and integrated use of ICT by government departments and entities would have
implications for the effectiveness of public administration and public sector service delivery. Other
measurement challenges include the heterogeneity of government departments; this is further
discussed below.

In response to a UNSC request to extend the core list of ICT indicators to include indicators on ICT use
in government (see Box 6.1), the Partnership, through its Task Group on e-Government (TGEG),
prepared a set of measurable e-government indicators to help monitor progress towards achieving
Target 6. These were presented in the publications: Monitoring the WSIS Targets, A mid-term review
(ITU, 2010) and Measuring the WSIS Targets. A statistical framework (Partnership, 2011). They were
subsequently elaborated in Framework for a set of e-government core indicators (Partnership and
UNECA, 2012), which proposes a set of seven globally comparative e-government core indicators,
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along with their associated statistical standards and definitions. The set of indicators was endorsed
by the UNSC in its forty-third session in 2012 (UNSC, 2012).

Significant challenges were encountered in the development of the e-government indicators in terms
of statistical feasibility, cross-country comparability, data collection costs and burden on countries.
The scope and statistical units for the indicators, that is, what units of government they encompass
and how these are to be defined, pose a particular challenge — as government statistical units are
heterogeneous and are therefore not easily defined in a way that can be applied uniformly across all
countries. In addition, the functions of central government will vary across countries, thus
compounding comparability problems. For example, in some countries, schools, hospitals, health
centres, museums, police stations or post offices could be under the control of central government,
while in others these may be controlled by provincial/state, or even local, authorities. To overcome
these challenges, the E-government framework recommends that indicators be classified and
weighted by size of central government organization, thus enabling comparison of similarly sized
units across countries.

The detailed measurement framework served the purpose of defining the parameters of the
guantitative assessment of the progress made on e-government for the WSIS +10 review and has
formed the basis for national and international data collection with respect to the monitoring of the
WSIS targets.

Progress against Target 6 is tracked by the seven indicators, which are presented in Box 6.2. All but
one of them (6.7) are core e-government indicators of the Partnership.

Box 6.2: Developing indicators for the WSIS target on e-government
Target 6

WSIS Target 6 (2003): Connect all local and central government departments and establish websites and e-
mail addresses.

WSIS Target 6 (revised, 2011): Connect all central government departments and establish websites.

A set of e-government indicators to measure the revised target:

EG1°-6.1 Proportion of persons employed in central government organizations routinely using computers
EG2-6.2 Proportion of persons employed in central government organizations routinely using the Internet
EG3-6.3 Proportion of central government organizations with a local area network (LAN)

EG4-6.4 Proportion of central government organizations with an intranet

EG5-6.5 Proportion of central government organizations with Internet access, by type of access

EG6—6.6 Proportion of central government organizations with a web presence

6.7 Level of development of online service delivery by national governments

(EG7 is Selected Internet-based services available to citizens, by level of sophistication of service.)

The WSIS Geneva Plan of Action stated in Action Line C7 that "ICT applications can support
sustainable development, in the fields of public administration ...". Box 6.3 describes research on
electronic governance for sustainable development.
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Box 6.3: Electronic governance for sustainable development research

Governments formulate and implement public policies that provide security, generate economic growth,
deliver public services and generally advance socio-economic development. Given this role, the use of ICT by
governments is not only a matter of improving their internal performance, but also determining the
effectiveness of development policies in general. Governments have diverse objectives in using ICTs,
including: improving internal government operations and delivering better public services; supporting
institutional and administrative reforms; engaging citizens and other non-state actors in government
decision-making processes; and directly contributing to policy and development goals in areas such as
health, education, economy and the environment. The use of ICT by government has evolved over time and
four phases are recognized: technology in government, electronic government, electronic governance and
policy-driven electronic governance. Each phase is characterized by three binary variables: whether ICT
development is accompanied by government transformation; whether this transformation is internal to
government or also affects its relationships with citizens, businesses and other non-state actors; and
whether this transformation is context-independent or dependent on different locations or sectors.

The following table (Janowski, 2014) depicts the incremental nature of these phases and how they are
characterized:

Phases Variables
Transformation Includes non-state Location- and
of government? actors? sector-specific?
1 Technology in government no no no
2 Electronic government yes no no
3 Electronic governance (EGOV) yes yes no
4 Policy-driven electronic governance yes yes yes

In particular, electronic governance for sustainable development (EGOV4SD) is an instance of policy-driven
electronic governance, which entails transformational use of ICT by governments to improve internally and
in relation to citizens and the public, while ensuring and advancing sustainable development goals. The
EGOV4SD domain can be defined at the non-symmetric intersection of the electronic governance (EGOV)
and sustainable development (SD) domains. The assessment of 417 research papers published during 2011
and 2012, including EGOV papers contributing to SD goals or SD papers applying EGOV to further such goals,
found that:

e EGOVASD research problems are distributed across the social (33 percent), institutional (28 percent),
economic (20 percent) and environmental (19 percent) dimensions of SD.

e Under half (41 per cent) of the papers address internal government issues and 41 per cent address its
relationships with society.

e Many papers (42 percent) lack theoretical foundations and the remaining ones rely on models (16
percent), frameworks (12 percent), concepts (12 percent), categories (12 percent) or theories (5
percent).

e Most of the papers (62 percent) have no theoretical contribution while 15 per cent contribute to theory
through models.

e Nearly half of the papers (49 percent) contribute to practice through capacity-building and nearly one-
third (31 percent) through policy recommendations.

Typical areas for EGOVA4SD research include: policy, planning, monitoring, urban and community issues,
governance, services, agreements, geographic information systems, value, access, inclusion, development,
taxes, emissions, waste reductions, and prevention and protection measures. Typical problems addressed by
such research include: delivering public services, particularly to vulnerable groups; delivering basic services
like water, electricity, housing and waste management; providing access and reducing digital divide;
developing infrastructure; promoting governance at the local, regional, national and international levels;
assessing community needs to determine areas for policy intervention; prioritizing and raising awareness
about environmental issues; promoting innovation; planning urban systems; creating value; and monitoring
and enforcing regulations.

Source: Janowski (2014), Estevez & Janowski (2013).There are no sources in the current document.
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Data availability and scope

Data on the use of ICT in government remains sparse, with most countries not routinely collecting
these data. This makes quantitative assessment of Target 6 particularly challenging.

For the current review, the Partnership sent out the Partnership on Measuring ICT for Development
WSIS Targets Questionnaire, 2013 (Partnership, 2013) to 195 countries requesting information on
each of the WSIS target indicators, including the seven e-government indicators identified by the
2011 WSIS statistical framework. A total of 30 countries responded to the questions on e-
government, which is about 13 per cent of all UN regional commission member states. Table 6.1
shows the composition of responses received.

Table 6.1: Data availability on use of ICT in government

o . . . . 4 . . . o
Countries in Regional commission Countries Countries responding % response % of total regional

the region responding with e-govt data  with e-govt commission

to survey data countries
44 UNECLAC 10 5 50 11
53 UNECA 5 3 60 6
53 UNESCAP 10 8 80 15
17 UNESCWA 5 2 40 12
56 UNECE 22 12 55 21
223* 52 30 58 13

Source: Partnership on Measuring ICT for Development WSIS Targets Questionnaire, 2013 (Partnership, 2013).
Note: * The total exceeds 193 countries as a few countries are not UN member states (for example, Palestinian Territories),

while some may belong to more than one regional commission. Sri Lanka is not included as its data were obtained from
external sources.

Not all of countries shown in Table 6.1 provided information on all seven e-government indicators.
An analysis of the results of the questionnaire indicates that the number of replies per e-government
indicator 6.1 to 6.5 varied from between 3 in UNECA to 12 in the UNECE. In particular, the majority of
countries either did not respond on indicator 6.5 'Proportion of central government organizations
with Internet access, by type of access', or did not provide the appropriate breakdown by type of
access, that is, fixed broadband, narrowband, mobile broadband etc. No country in the Partnership
survey reported on 6.6 and 6.7, which have therefore been compiled using data from the UNDESA E-
Government Survey.

In addition, the latest year of data provided by countries ranged from 2004 to 2013, making direct
comparability difficult. Caution should therefore be exercised when using the data presented in this
report.

One of the reasons for the low response rate on e-government is that not many countries are
measuring it. There are various reasons for this but they include the fact that the field of e-
government measurement is young compared to established socio-economic indicators, and that
rapid advances in the field of ICT, and the adoption of new technologies by governments, have
rendered some of the indicators obsolete.

Finally, it is important to note that the data are self-reported by countries. It is not clear whether
definitions, scope and the suggested parameters of each indicator were followed. For example, for
some countries it is not clear if the data refer to the reporting agency or were being reported by the
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agency for the entire central government (for example, Sudan). In the case of others (for example,
Nigeria) only state level data are reported. As such, data on indicators 6.1 to 6.5 may not be
statistically consistent and comparable across countries.

For measurement of e-government services, the United Nations Department of Economic and Social
Affairs (UNDESA) is the lead agency in international e-government benchmarking. In this report, UN
E-Government Survey data, from 2003 to 2014, are used for analysis of indicator 6.6 'proportion of
central government organizations with a web presence' and 6.7 'level of development of online
service delivery by national governments'. Since 2003, UNDESA has tracked and monitored e-
government development through the United Nations E-Government Survey, now in its 7th edition
(UNDESA, 2014). The survey covers all United Nations member states and is carried out by the
UNDESA Division for Public Administration and Development Management (DPADM).

The E-Government Survey assesses government websites based on a quantitative multi-stage model
of a country’s online presence. For countries that have established an online presence, the model
defines stages of e-government development according to a scale of progressively sophisticated
public services.

Achievements against Target 6

A review of the WSIS targets on the use of ICT in government shows that much progress has been
made since 2003. However, progress is not uniform across regions and countries, with many still not
utilizing the full potential of ICT in government.

Persons employed in central government organizations routinely using computers

One of the most important areas of e-government has been to utilize ICTs to improve the internal
workings of the public sector. Benefits include reduction of costs and transaction time, and better
management of work flows and processes. Access by government employees to computers has
spread in recent years, thus improving institutional linkages between government agencies and
enabling efficiency in public administration. Some countries in the vanguard of e-government
adopted practices for public administration streamlining early on. For example, by the year 2000, in
the Republic of Korea, more than 80 per cent of the central Government’s documents had been
computerized and 55 per cent of the government’s documents were handled electronically.®

Because of lack of data, there is very limited information on the extent to which countries have
deployed computers to public sector employees. The self-reported data available for the few
countries shown in Table 6.2 indicate a disparity among countries, with persons employed in central
government in the developed countries having 80 to 100 per cent access, compared to less than 50
per cent in some developing countries. Access in Europe was the highest, with Estonia and Moldova,
along with some developing countries, such as Azerbaijan, reporting full access. The proportion was
much less in the Americas and Africa, with El Salvador, Burundi and Gambia at 35, 40 and 45 per cent
respectively.
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Table 6.2: Persons employed in central government routinely using computers, 2013 or LYA®

Asia % Americas % Africa % Arab States % Europe %
Azerbaijan 99 Colombia 50 Burundi 40 Oman 51 Estonia 100
Bhutan 87 ElSalvador 35 Gambia 45 Lithuania 80
Iran, Islamic Rep.  >73 Uruguay 43 Moldova 100
Japan 100 Spain 80
Nauru 95

Thailand 49

Source: Partnership on Measuring ICT for Development WSIS Targets Questionnaire, 2013.

Access to computers by government employees does not guarantee their effective use. In addition to
access to computers, an appropriate level of skill in using the equipment is a critical requirement.
Further, while e-literacy will enable employees to use computers, it will not ensure optimal use.

In many developing countries, effective use may be a function of several factors including access,
skills, level of the person, job description, culture and attitudes. For example, one survey conducted
in 2007 in Sri Lanka, before it undertook a program of modernizing ICT use in government, indicated
that despite adequate e-literacy, there was a significant difference in the provision as well as the use
of ICT facilities between the executive and non-executive ranks of government employees. Two-
thirds of executive officers had access to ICT facilities compared to only around one-fifth of non-
executives. However, the pattern of use of ICT was the opposite — with around one-fifth of the
executives using the available facilities compared to three-fifths of non-executives (ICTA, 2008).

Persons employed in central government organizations routinely using the Internet

A similar picture merges with respect to the use of Internet by government employees. Table 6.3
presents the percentage of government employees routinely using the Internet in 2013 (or latest
year available). The developed countries that provided data indicated that 70 to 100 per cent of
employees in the central government routinely used the Internet in the reference year. Among the
regions, Europe had the highest proportion, while the Americas had the lowest. In Asia, Singapore
had 100 per cent of government employees routinely using the Internet, followed by Nauru,
Azerbaijan and Bhutan. Lowest in Asia was the Philippines, reporting only 15 per cent.
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Table 6.3: Persons employed in central government routinely using Internet, 2013 or LYA®

Asia % Americas % Africa % Arab States % Europe %
Azerbaijan 91 Colombia 39 Burundi 70 Oman 29 Bulgaria 100
Bhutan 87 ElSalvador 22 Gambia 53 Estonia 100
Iran, Islamic ~ >60 Uruguay 43 Lithuania 71
Rep.
Japan 100 Moldova 100
Nauru 95 Spain 70
Philippines 15
Singapore 100
Thailand 51

Source: Partnership on Measuring ICT for Development WSIS Targets Questionnaire, 2013.

Central government organizations with a local area network (LAN)

A local area network was defined in the 2011 WSIS statistical framework as "... a network connecting
computers within a localized area such as a single building, department or site; it may be wireless."

Table 6.4 indicates that the majority of countries reported high usage of LANs in central government
agencies. In Europe, Portugal was lowest at 85 per cent. The results were similar in Asia, with only
the Philippines and Sri Lanka not reporting almost universal access to LANs. However, for Sri Lanka
some progress should be noted; under the e-Sri Lanka Development Project the Information and
Communication Technology Agency of Sri Lanka (ICTA) has undertaken programs to increase the use
of ICT in government. As a result, the proportion of government institutions with corporate networks
(LAN, intranet, extranet) went from 24 per cent in 2007 to 69 per cent in 2010 (ICTA, 2011).

Table 6.4: Central government organizations with a LAN, 2013 or LYA®

Asia % Americas % Africa % Europe %
Azerbaijan 100 Chile 100 Burundi 90 Bulgaria 99
Bhutan 100 Colombia 98 Gambia 86 Cyprus 100
Iran, Islamic Rep. 100 El Salvador 100 Sudan 100 Czech Republic 99
Japan 100 Uruguay 100 Estonia 100
Nauru 100 Moldova 100
Philippines 85 Poland 100
Singapore 100 Portugal 85
Sri Lanka 69

Thailand 96

Source: Partnership on Measuring ICT for Development WSIS Targets Questionnaire, 2013; Sri Lanka data, ICTA (2011).
Central government organizations with an intranet

Access to an intranet by central government employees is reflective of the ability of government
organizations to share information, operational systems or computing services within the
organization.
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Intranet was defined in the 2011 WSIS statistical framework as "... an internal communications
network using Internet protocols and allowing communication within an organization (and to other

authorized persons). It is typically set up behind a firewall to control access."

As shown in Table 6.5, access to an intranet was low among some developing countries, in particular
Gambia at 20 per cent and Yemen at under 1 per cent.

In most of the countries of Europe that provided data, the proportion of central government
organizations with an intranet in the reference year was 100 per cent, the exceptions being Portugal
(83 per cent), the Czech Republic (82 per cent) and Poland (80 per cent). Of the Asian countries
reporting data, all had 100 per cent access, except for Nauru, the Philippines and Thailand.

Table 6.5: Central government organizations with an intranet, 2013 or LYA®

Asia % Americas % Africa % Arab States % Europe %
Azerbaijan 100 Chile 98 Burundi 90 Oman 85 Cyprus 100
Bhutan 100 Colombia 79 Gambia 20 Yemen <1 Czech 82
Iran, Islamic Rep. 100 El Salvador 71 Sudan Estonia 100
Japan 100 Moldova 100
Nauru 50 Poland 80
Philippines 55 Portugal 83
Singapore 100 Spain 100
Thailand 85

Viet Nam 100

Source: Partnership on Measuring ICT for Development WSIS Targets Questionnaire, 2013.

Central government organizations with Internet access

Internationally comparable data on the type of government connection (broadband or other) is
particularly scarce. Table 6.6 presents the percentage of government entities with Internet access in
2013 for those countries that responded to the survey. Most of these reported close to 100 per cent
of government entities with Internet access. This held true across all regions of the world.

However, the majority did not provide a breakdown by type of Internet access. It is likely that most
developed countries, including those shown in Table 6.6, have broadband access in most or all of
their government organizations. In the developing world, Bhutan, Colombia and Uruguay have a high
level of broadband connectivity.

The provision of high speed Internet by the developing countries is evidence of the recognition of the
role of ICT by government in improving efficiency and effectiveness. Some have made considerable
progress in the last few years, perhaps partly due to a drop in broadband prices. Analysis of trends in
broadband pricing in more than 160 countries shows that, in the four years between 2008 and 2012,
fixed-broadband prices fell by 82 per cent overall, from 115 per cent of average monthly income per
capita (GNI p.c.) in 2008 to 22 per cent in 2012, with the biggest drop occurring in developing
countries, where fixed-broadband prices fell by an average of 30 per cent each year between 2008
and 2011.”

Many developing countries have taken advantage of this price fall. In Sri Lanka by 2010, 93 per cent
of all ministries and 92 per cent of all departments were utilizing some form of broadband
connectivity and the per cent of government institutions with different types of access to the
Internet had gone up from ADSL (at 512 kbit/s 29 per cent; 2 Mbit/s 29 per cent) in 2007 to ADSL
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(512 kbit/s 36 per cent; 2 Mbit/s 27 per cent; 62 kbit/s 3 per cent) by 2010 (ICTA, 2011). Despite a
drop in price, provision of the Internet via fixed broadband was a challenge for other developing
countries in the reference year, including Yemen (22 per cent).

Table 6.6: Central government organizations with Internet access, by type, 2013 or LYA®

Asia % Americas % Africa % Arab % Europe %
States
Azerbaijan 100 Chile 100 Burundi 90 Yemen 22 Cyprus 100
Bhutan(1) 100 Colombia(2) Note(2) Gambia 100 Czech Republic(3) 100
Iran, Islamic Rep. 100 El Salvador 81 Sudan 100 Denmark 100
Japan 100 Uruguay(4) 100 Estonia 100
Nauru 100 Lithuania(5) 100
Philippines 99 Moldova 100
Singapore 100 Poland(6) 100
Sri Lanka(7) Note(7) Portugal(8) 99
Thailand 96 Romania 100
Viet Nam 100 Spain 100

Source: Partnership on Measuring ICT for Development WSIS Targets Questionnaire, 2013.
Notes:

1. 100% fixed broadband.

< 1 Mbit/s 10%; >= 1 Mbit/s 91%; mobile broadband 19%.

98% broadband (>= 256 kbit/s).

100% broadband.

Narrowband 12%; fixed broadband 91%; wireless broadband 39%.

100% broadband (>= 2 Mbit/s).

ADSL (512 Kbit/s 36%; 2 Mbit/s 27%; 62 Kbit/s 3%). Data for Sri Lanka are from ICTA (2011).
Narrowband 34%; fixed broadband 95%; mobile broadband 62%.

NV~ WN

Central government organizations with a web presence

The WSIS target indicator to '... establish websites' for central government departments was
reformulated as 6.6, '‘proportion of central government organizations with a web presence'.

The capabilities of governments are changing with the adoption and use of ICT. Many countries of
the world have found that increasing use of ICT to provide timely and relevant public services has led
to a growing interest by citizens for governments to provide online services across sectors such as
education, health and finance. In the advanced countries, where access to networks is more widely
diffused, there is a growing number of experiments with ICT applications to support government
activities.

The UN E-Government Survey tracks web presence on a range of services, including a national portal
or an official home page; links to regional/local governments; current and archived information, such
as policies, laws and regulation, and newsletters; and more sophisticated interactive, transactional
services and networked services. As such, the UN E-Government Survey provides key benchmarking
data for the current review (see tables 6.7 and 6.8).
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Table 6.7: Central government web presence 2003-2014

2003 2004 2005 2008 2010 2012 2014

Number
Countries with an established central 173 178 179 189 189 190 193
government web presence
Countries without an established central 18 13 12 3 3 3 0
government web presence
Total UN member states 191 191 191  192% 192 193* 193

Source: UNDESA, based on UN E-Government Survey data, various editions.

Note: * On 28 June 2006, Montenegro was accepted as a United Nations member state; in 2011, South Sudan became the
193rd UN member state.

During the last decade, member states have made steady progress in establishing a web presence. In
2003, when the UN began tracking online government service provision, 18 countries did not have a
central government web presence. By 2010, nine more countries had established a central
government web presence and by 2012, only three countries — the Central African Republic, Guinea
and Libya — did not have a web presence (see Chart 6.1).

Chart 6.1: Countries without a central government web presence, 2003-2014
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Source: UNDESA, based on UN E-Government Survey data, various editions.

Increasingly, central governments are linking to lower administrative tiers of government. In 2014,
105 countries (54 per cent) provided links to regional and/or local governments on their national
website. This compared with 97 countries in 2012 (Table 6.8). The 105 countries that offered such
links comprised around three-quarters of all countries in Europe, three-quarters of Asian countries,
nearly half of the countries in the Americas, and about one-third of countries in Africa and Oceania.
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Table 6.8: National website links to local/regional government agencies

2014 2012
No of countries 105 97
% of countries 54 50

Source: UNDESA, UN E-Government Survey data 2012 and 2014, forthcoming.

Chart 6.2 shows the proportion of countries in each region where the national website links to
regional and/or local governments. The lowest proportion of countries in 2014 was in Oceania (29
per cent) and the highest in Asia and Europe (both 74 per cent).

Chart 6.2: National website links to regional/local governments, by region, 2014
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Source: UNDESA. Data from United Nations E-Government Survey 2014, forthcoming.

By 2014, the specific target of WSIS on establishing central government websites can be largely
considered met. However progress on connecting the lower administrative tier to central
government lags behind.

Lower levels of government

While levels of government below central government are out of scope of the revised Target 6, they
were included in the original WSIS target. A few studies exist at the regional or local administrative
level assessing some aspects of ICT use. The Digital Governance in Municipalities Worldwide Survey
(Holzer and Manoharan, 2012) assessed the official websites of the largest city (by population) of the
top 100 "most wired" countries as at 2011 (Chart 6.3). They analysed: privacy/security, usability,
content of websites, the type of online services offered, and citizen response and participation. The
overall score of a city level government is the weighted average of scores in the above five
categories. To date, there have been five surveys — in 2003, 2005, 2007, 2009 and 2011. In 2011, of
the 100 cities selected, 92 were found to have official websites (Table 6.9). Based on the 2011
evaluation, the top city level services were offered by Seoul, Republic of Korea (score 82) followed by
Toronto, Canada (score 64); Madrid, Spain (score 64); Prague, Czech Republic (score 62) and China,
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