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Preface

BORGE BRENDE AND ROBERT GREENHILL
World Economic Forum

The 12th edition of The Global Information Technology
Report (GITR) is being released at a time of cautious
optimism after a long period of economic uncertainty
that has transformed the global economic outlook. While
uncertainty in the euro zone and the risk of political
deadlock in the United States still persist and could derail
the tentative economic recovery in developed economies,
the risk of a financial and economic meltdown with
unprecedented consequences seems more remote than it
did a year ago. Overall, developed economies are striving
to return to higher levels of competitiveness while fighting
the stubbornly high levels of unemployment, especially
among youth; at the same time, developing and emerging
economies are focusing on innovation as a prerequisite
to sustain the high economic growth rates they have
experienced in the past decade and leapfrog toward
higher levels of economic and social prosperity.

Against this backdrop, the role that information
and communication technologies (ICTs) can play to
support economic growth and the creation of high-
quality jobs has never drawn so much attention and
research. There had been some initial concerns about
the risk, in some developed economies, that ICTs
could accelerate the delocalization of certain economic
activities toward developing countries. But the benefits
of ICTs are now widely recognized everywhere as an
important source of efficiency gains for companies that
will allow them to optimize their production function and
liberalize resources toward other productive investments.
Moreover, ICTs are also increasingly recognized as a
key source of innovation that can generate increased
economic growth and new sources of high-value-added
jobs. This ability to innovate is essential in the current
information revolution that is transforming economic and
social transactions in our societies.

The GITR series has been published by the World
Economic Forum in partnership with INSEAD since
2002. The Report has accompanied and monitored
ICT advances over the last decade as well as raising
awareness of the importance of ICT diffusion and
usage for long-term competitiveness and societal
well-being. Through the lens of the Networked
Readiness Index (NRI), the driving factors and impacts
of networked readiness and ICT leveraging have been
identified, highlighting the joint responsibility of all social
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actors—individuals, businesses, and governments.

Over time, the series has become one of the most-
respected studies of its kind. It is extensively used by
policymakers and relevant stakeholders as a unique tool
to identify strengths on which to build and weaknesses
that need to be addressed by national strategies for
enhanced networked readiness.

The Global Information Technology Report 2013
features the latest results of the NRI, offering an overview
of the current state of ICT readiness in the world. This
year’s coverage includes a record number of 144
economies, accounting for over 98 percent of global
GDP. A number of essays on the role of ICTs to promote
growth and jobs in an increasingly hyperconnected
world, as well as policy case studies on developing
ICTs, are featured in the Report, together with a
comprehensive data section—including detailed profiles
for each economy covered and data tables with global
rankings for the NRI’'s 54 indicators.

We would like to convey our sincere gratitude to the
industry and international organizations’ experts who
contributed outstanding chapters exploring the links
between ICTs and economic growth and job creation,
as well as to policy analysts for providing their valuable
insights in the policy case studies.

We especially wish to thank the editors of the
Report, Soumitra Dutta at the Samuel Curtis Johnson
Graduate School of Management at Cornell University,
Bruno Lanvin at INSEAD, and Benat Bilbao-Osorio
at the World Economic Forum, for their leadership in
this project, together with the other members of the
GITR team: Thierry Geiger, Danil Kerimi, and Elena
Kvochko. Appreciation also goes to Alan Marcus,
Senior Director and Head of the Information Technology
and Communication Industries team, and Jennifer
Blanke, Chief Economist and Head of the Global
Competitiveness and Benchmarking Network, as well
as her team: Ciara Browne, Gemma Corrigan, Roberto
Crotti, Margareta Drzeniek Hanouz, Tania Gutknecht,
Caroline Ko, and Cecilia Serin. Last but not least, we
would like to express our gratitude to our network of
167 Partner Institutes around the world and to all the
business executives who participated in our Executive
Opinion Survey. Without their valuable input, the
production of this Report would not have been possible.
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Foreword

CESARE MAINARDI
Chief Executive Officer, Booz & Company

Ever since Adam Smith first proposed the theory of
absolute advantage enjoyed by a country in producing
a good or service, policymakers have sought to build
and maintain such an advantage in key sectors of their
economies. What has become increasingly clear over
the past 12 years that the World Economic Forum and
INSEAD have been publishing this Global Information
Technology Report is the role that information
communication technologies (ICTs), and specifically
digitization, plays in the potential development and
maintenance of absolute advantage.

Digitization—the mass adoption of connected digital
services by consumers, enterprises, and governments—
is far more than a disruptive wave washing over isolated
industries. We have long since recognized that reality.
Digitization is a fundamental driver of economic growth
and job creation the world over—in both developed and
emerging markets. And that is not hollow rhetoric—it
is confirmed by econometric analysis that Booz &
Company has conducted to quantify the actual impact
of digitization on a country’s economic output (GDP)
and employment. In fact, we have created a Digitization
Index that scores a country’s digitization level on a scale
of 0 to 100. This level-setter allows us to go beyond the
anecdotal evidence of the transformational impact of
ICTs and actually measure that impact on economic and
social factors on a comparative basis.

The headline is powerful: despite the continued
sluggishness of economies across the globe, digitization
boosted world economic output by nearly US$200
billion and created 6 million jobs in 2011. Specifically,
our analysis reveals that an increase of 10 percent in a
country’s digitization score drives a 0.75 percent growth
in its GDP per capita. That same 10 percent boost in
digitization leads to a 1.02 percent drop in a state’s
unemployment rate. These benefits grow as a country
moves along the digitization continuum—in other words,
increased digitization yields improving returns.

Although the net effect of digitization is positive,
as you begin analyzing the data by country and sector,
certain tradeoffs become apparent. For example,
advanced-stage economies in North America and
Western Europe, for a number of reasons, realize fewer
employment benefits than developing economies as
their digitization level increases. Their productivity
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improves; some jobs get replaced by technologies; and
lower-value-added, labor-intensive jobs go overseas

to emerging markets where labor is cheaper. On a
sector-by-sector basis, you see the same effect in
highly digitized industries such as financial services and
manufacturing.

Thus no universal prescriptions are available for
realizing the full socioeconomic benefits of digitization—
the right formula will vary by country and industry. But
there is no question that the benefits are there to be
realized, and they are substantial for the foresighted and
sure-footed.

The lesson for policymakers and national leaders is
clear: having laid the necessary groundwork by building
out broadband infrastructure and ensuring access, it is
now time to differentiate around distinctive opportunities
and capabilities. Governments have a role to play as
digital market makers. That means making deliberate
choices about what sectors furnish the best opportunity
for that absolute advantage Adam Smith described and
focusing on them. It means understanding the tradeoffs
between job creation and productivity that increasing
digitization brings, and creating mechanisms to offset
potential job losses. Finally, it means understanding
what capabilities you must bring as a policymaker to
advancing your country’s digitization agenda. Do you
need to play the role of direct developer, financier, or
facilitator? There are successful models of all three
capability sets in practice today around the world.

You have only to open your eyes and apply the right
capabilities lens to chart the right path forward. This
year’s Global Information Technology Report will
illuminate the way.

The Global Information Technology Report Report 2013 | vii
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Foreword

JOHN CHAMBERS
Chairman and Chief Executive Officer, Cisco Systems

It has been almost 30 years since the connections
that sparked one of the greatest technological
transformations in history were made, creating

an enormous global market for information and
communication technologies (ICTs) while laying the
foundation for networked readiness. Today the Internet
and the applications and the services it supports touch
our lives every day. Just as Cisco was at the forefront
of network development in the past, today we envision
a future where everything is connected and amazing
things are possible.

More than 99 percent of things in the physical
world are not linked to the Internet. Yet. But as the world
transitions into what we call the Internet of Everything
(loE)—the intelligent connection of people, processes,
data, and things—only the networked readiness of
countries will dictate where the IoE will take hold and
who will reap its benefits. Given the economic and
social potential of this market transition, we are very
pleased to again collaborate with the World Economic
Forum and INSEAD in the production of this year’s
Global Information Technology Report and its Networked
Readiness Index.

The IoE and intelligent networking will impact all
sectors, creating opportunities for people, businesses,
and countries. An intelligent network will be the driver of
the next round of innovation, productivity enhancement,
and employment.

Developing the IoE will require close collaboration
among stakeholders in industry, customers, academia,
and government. Products and services will be
developed commercially, customers will dictate what
succeeds in the market place, academia can aid in
research and design, and governments can play a
role in maintaining a vibrant and competitive business
environment where innovation will flourish.

This year’s Global Information Technology Report,
focusing on ICTs for growth and jobs, places a spotlight
on the role that technology can have in economic
growth and employment. As highlighted in the research
that follows, high-speed broadband networks have
demonstrated a positive impact on short- and long-term
employment, and we believe the next wave of Internet
development will further advance the growth effects of
the network.

@ 2013 World Economic Forum
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Executive Summary

BENAT BILBAO-OSORIO, World Economic Forum
SOUMITRA DUTTA, Cornell University
BRUNO LANVIN, INSEAD

When The Global Information Technology Report (GITR)
and the Networked Readiness Index (NRI) were created
some 12 years ago, the attention of decision makers
and investors was on adopting business and financial
strategies that would allow them to develop in the
context of a fast-moving but nascent Internet economy.
Over more than a decade, the NRI has provided
decision leaders with a useful conceptual framework to
evaluate the impact of information and communications
technologies (ICTs) at a global level, and to benchmark
the ICT readiness and the usage of their economies.

Today, the world has undergone massive changes:
the Internet bubble has come and gone, and emerging
countries such as China and India have become
prominent global users and providers of ICT equipment
and services. Struggling to emerge from the financial
crisis, developed economies are striving to return to
higher levels of growth and competitiveness while
fighting stubbornly high unemployment rates, especially
among their youth. Both emerging and developed
economies are focusing on innovation, competing
globally for talent, resources, and market shares.
Information flows and networks have spread across
borders in ways that could not be imagined before the
onset of the Internet, the global adoption of mobile
telephony and social networks, and the rapid growth of
broadband. Business models have been redefined, the
workplace has been redesigned, small startups have
evolved into large companies, and entire functions of
society (education, health, security, privacy) are being
rethought.

ICTs, COMPETITIVENESS, GROWTH, AND JOBS: A
COMPLEX RELATIONSHIP

The links between ICTs (their tools, services, and models)
on the one hand and the unwavering importance of
competitiveness, growth, and jobs on the other have
never before been the subject of so much attention and
concern. This is hardly surprising when one considers
the “pull” of technology: developed economies need

to reinvent themselves to maintain or restore their
competitiveness, retain or regain market shares, and
create jobs; emerging and developing economies are
seeking ways to improve productivity and find new
sources of growth through new technologies. Finally,
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the world needs to collectively address environmental
and social challenges to ensure a more sustainable
development path and a better quality of life for its
people.

On the “push” side, technological progress
continues at a relentless speed. The growing availability
of technology has empowered citizens of both developed
and emerging economies with fairly good access to the
digital world. The rise of cloud computing has reduced
the competitive differentials in technology availability
across larger and smaller firms. Low entry barriers in the
digital space have sparked creativity and given rise to a
class of young entrepreneurs around the world. It is clear
that ICTs offer higher benefit-to-cost ratios in all sectors
of production, while simultaneously offering new ways to
create value by better and more efficiently organizing the
use of natural, financial, and human resources.

Numerous studies have been presented in the
literature on the connections between ICTs on the
one hand, and development and growth on the other.
Although the first analyses of the economic impact
of fixed telephone density on economic growth were
conducted more than three decades ago,' such studies
have proliferated in recent years. Despite the ubiquity
of ICTs in society and business, such research has
not been easy. For one thing, the pace of adoption of
many technologies (broadband, mobile, etc.) has been
fast and recent—thus limiting the validity of longitudinal
studies and making it difficult for data collection
agencies to keep pace with the definition and collection
of appropriate metrics. Also, it remains challenging to
isolate the impact of ICTs as their economic impacts
have often occurred when combined with other broad
social and business changes.

For more than a decade, the NRI has included
aspects of how ICTs are transforming the economy
and society. Among the expressions of transformation
is the development of new skills that are important in
knowledge-based, information-rich societies and that
are crucial for employment. Despite the fact that ICTs are
becoming increasingly universal, the question of access
and usage remains important—especially for developing
countries, given their need to narrow the digital divide.
The NRI includes features related to access and usage
that cover not only affordable ICT infrastructure but

The Global Information Technology Report Report 2013 | xi
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also digital resources, including software and skills. In
addition, the NRI includes proxies to assessing some of
the economic and social impacts accruing from ICTs.
Thus, the Index facilitates the identification of areas
where policy intervention—through investment, smart
regulation, and/or incentives—could boost the impact of
ICTs on development and growth.

PART 1: THE CURRENT NETWORKED READINESS
LANDSCAPE

Part 1 presents the latest findings of the NRI, offering

a comprehensive assessment of the present state

of networked readiness in the world. Furthermore, a
number of expert contributions inquiring into the relation
between ICTs and growth and jobs in the current
economic and digital context are also included. These
relate to (1) the role of digitization for economic growth
and job creation; (2) the description of a taxonomy of
national broadband and ICT plans; (3) the importance of
national policy leadership; (4) the role of fiber broadband
for economic and social growth; (5) the economic impact
of next-generation mobile technologies; (6) the need for
better measurement to realize the potential of health
information technologies; (7) the role of ICTs for Europe
to regain its competitiveness, and (8) the potential of ICTs
to support social inclusion.

Insight from the NRI 2013 on the world’s networked
readiness

Given the potential high returns that ICTs can provide
in transforming a nation’s economy and its citizens’
well-being, assessing ICT developments has been the
object of much academic and policy attention in the past
decade. Several organizations have made significant
efforts to measure and benchmark ICT deployment
and uptake, but few have aimed at equally assessing
the returns that ICTs can actually provide to both the
economy and society. Although data availability is

still scarce in terms of ICT impacts, policy interest in
measuring ICTs has shifted from measuring ICT access
to measuring ICT impacts.

Last year, after two years of research and
consultations with ICT practitioners, policy and industry
experts, and academia, a new subindex on ICT impacts
that aimed at holistically assessing the way that
countries go about leveraging ICTs and benefiting from
them in terms of enhanced competitiveness and well-
being has been introduced in the NRI. This evolution
ensures that the NRI framework remains at the forefront
of ICT measurement. As one of the most authoritative
assessments of its kind, it has been adopted by several
governments as a valuable tool for informing their
competitiveness and policy agendas.

As a result, the framework gauges:

xii | The Global Information Technology Report Report 2013

e the friendliness of a country’s market and regulatory
framework in supporting high levels of ICT uptake;

e the degree of a society’s preparation to make good
use of an affordable ICT infrastructure;

e the efforts of the main social agents—that is,
individuals, business, and government—to increase
their capacity to use ICTs as well as their actual use
of ICTs in day-to-day activities; and

e the broad economic and social impacts accruing
from ICTs and the transformation of a country
toward an ICT- and technology-savvy economy
and society.

As in previous editions, the NRI is composed of a
mixture of quantitative data collected by international
organizations—such as International Telecommmunication
Union (ITU), other UN agencies, the Organisation for
Economic Co-operation and Development (OECD), and
the World Bank—and survey data from the Executive
Opinion Survey (the Survey), conducted annually by
the Forum in each of the economies covered by the
Report. The NRI 2013 covers a record number of 144
economies, accounting for over 98 percent of world GDP.

In terms of the results (see the Networked
Readiness Index Rankings provided on page xix), two
groups of economies dominate the NRI: Northern
European economies and the so-called Asian Tigers.
Among the Northern European countries, four out of the
five Nordic economies featured in the NRI—Finland,
Sweden, Norway, and Denmark (in rank order)—continue
to feature in the top 10. Iceland, the last of the Nordics,
is not too far behind, at 17th place. The performance
of this group in terms of readiness is particularly
outstanding. All five Nordics feature in the top 10 of this
subindex. Within this subindex, on the infrastructure
and digital content pillar, four countries occupy the top
positions. As highlighted in the previous edition and
in this Report, the gap between those countries and
the ones in the Southern and Eastern parts of Europe
is profound. A second group of economies that posts
a remarkable performance are the Asian Tigers:
Singapore, Taiwan (China), the Republic of Korea, and
Hong Kong SAR. All boast outstanding business and
innovation environments that are consistently ranked
among the most conducive in the world. The Tigers also
stand out for their governments’ leadership in promoting
the digital agenda, and the impact of ICTs on society
tends to be larger in these economies.

Finland (1st) reaches the top of the NRI rankings
for the first time, thanks to improvements across the
board. The country shows progress on two-thirds of
the 54 indicators of the NRI and posts a very consistent
performance across all categories of the NRI. Singapore
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remains 2nd overall, while slightly improving its score.
The extreme efficiency and business friendliness of
its institutional framework, strong intellectual property
protection, intense competition, and high university
enrollment rate lead to these outstanding outcomes.
Sweden (3rd) maintains its score, but declines two
positions and abandons the top spot to Finland. Despite
this slight decline in rankings, the country undeniably
remains one of the few truly knowledge-based
economies of this world.

Up three notches, the United Kingdom (7th)
posts the biggest rank improvement among the top
10 economies. The country offers one of the most
conducive environments for ICT development. In
particular, it offers a sound and conducive political and
regulatory environment (7th). The country also boasts
high levels of ICT adoption. ICTs are pervasive among
the population, businesses, and the government. Down
ong, the United States slips to 9th place despite a
performance essentially unchanged from the previous
year. This constitutes the country’s worst showing since
the first edition of the GITR in 2001, in which it ranked
1st, although changes to the methodology and in the
composition of the NRI over time cause the results not to
be strictly comparable. The country still possesses many
strengths, however, which have contributed to making it
the world’s innovation powerhouse for decades.

Several European countries continue to lead
the rankings, showcasing their strong efforts and
commitment to fully develop and leverage ICTs to
boost their competitiveness and the well-being of
their citizens. Within the European Union (EU), while
stark intra-regional disparities persist, it is worth noting
that the divergence across Member States in the
NRI is significantly narrower than it is in the Global
Competitiveness Index,? the most comprehensive
analysis for measuring the set of policies, institutions,
and factors that drive the productivity of an economy.
This reflects the longstanding efforts of the European
Union to narrow the digital divide in Europe and build
an internal digital market, as corroborated by the launch
of a new Digital Agenda for Europe,® one of the seven
flagship initiatives of the European Commission’s Europe
2020 Strategy for growth and jobs for the present
decade.

Within the Commonwealth of Independent States,
several countries have fully recognized the potential
of ICTs to leapfrog and diversify their economies, and
important progress has been recorded since last year.

Asia is home to some of the world’s wealthiest,
most successful economies in the world and also to
some of its poorest. Unsurprisingly, a similarly profound
diversity characterizes Asia’s digital landscape, thus
making it impossible to draw a uniform picture of the
region. The most digitized and innovative nations—the
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Asian Tigers—on the planet are next to some of the
least-connected ones. Nowhere else does the regional
digital divide run as deeply as it does in Asia. Regardless
of their position on the development ladder, all Asian
economies have much to gain from increased networked
readiness. It will allow populations of the least-advanced
countries to gain access to much-needed basic services,
improved government transparency and efficiency,
and—for the most advanced, many of which suffer from
anemic economic growth—it will contribute to boosting
their innovation capacity. The NRI reveals that in the
case of Asia’s best-performing economies, governments
typically lead the digital effort, unlike in Europe. At the
heart of Asia, and representative of its immense diversity,
the Association of Southeast Asian Nations (ASEAN)
is fairly dynamic. Led by Singapore, all eight ASEAN
members covered by the NRI improve their overall score
and a majority progress in the rankings, albeit in some
cases—such as Cambodia and the Philippines—from a
low base.

Digitally connecting the hemisphere remains one
of the key challenges for Latin America and the
Caribbean, as recognized during the Sixth Summit of
the Americas, which took place in Colombia in April
2012.% While several countries have made remarkable
improvements that are clearly reflected in important
gains in the scores and rankings of the NRI—including
Panama, Mexico, Colombia, and El Salvador—overall,
Latin American and the Caribbean still suffers from
a serious lag that prevents it from fully leveraging the
potential of ICT to boost the regional productivity. The
social and, most remarkably, economic impacts accruing
from ICTs remain low in comparison with other regions
despite government-led efforts to develop and upgrade
ICT infrastructure and also despite governments’
increasing use of the Internet to communicate and
interact with individuals and the business community.
Weaknesses in the political and regulatory environment,
the existence of large segments of the population with a
low skill base, and poor development of the innovation
system are all factors hindering the potential that ICT
developments could have on the regional economy.

Sub-Saharan Africa has continued to make
significant efforts to build its ICT infrastructure, as
reflected by important improvements in developing its
broadband infrastructure and the expansion of its mobile
network coverage. As a result, ICT usage, while still
very low, has picked up slightly, as seen especially by
an increase in the number of Internet users and also by
the continued commitment of some governments in the
region to expand the number of available online services.
Despite this positive trend, the stubbornly high sharp
digital divide from more advanced economies, notably
in terms of ICT-driven economic and social impacts,
persists. A still-costly access to ICT infrastructure,
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relatively low levels of skills with low educational
attainments, and unfavorable business conditions for
entrepreneurship and innovation are hindering the
region’s capacity to fully leverage the potential of the
increasingly available ICT infrastructure. As a result, only
two countries—Mauritius (55th) and South Africa (70th)—
are positioned in the top half of the rankings, while nine
out of the bottom ten belong to the region.

The Middle East and North Africa region boasts
one of the most diverse performances in the world.
On the one hand, Israel and several Gulf Cooperation
Council states have sharply improved their overall
performances and have continued their investments to
make ICTs one of the key national industries that attempt
to diversify and transform their economies. On the other
hand, several North African and Levant nations have
either fallen—or stagnated, in the best cases—in their
efforts to leverage ICTs as part of their economic and
social transformation process toward more knowledge-
intensive activities and open societies.

Digitization for Economic Growth and Job Creation:
Regional and Industry Perspectives
Chapter 1.2, contributed by Karim Sabbagh, Roman
Friedrich, Bahjat El-Darwiche, Milind Singh, and Alex
Koster at Booz & Company, analyses the rise of
digitization—the mass adoption of connected digital
services by consumers, enterprises, and governments—
as a key economic driver that accelerates growth
and facilitates job creation. In the current context
of a sluggish global economy, digitization can play
an important role in assisting policymakers to spur
economic growth and employment. Booz & Company’s
econometric analysis estimates that, despite the
unfavorable global economic climate, digitization
provided a US$193 billion boost to world economic
output and created 6 million jobs globally in 2011.5
However, the impact of digitization by country
and by sector is uneven. Developed economies enjoy
higher economic growth benefits by a factor of almost
25 percent, although they tend to lag behind emerging
economies in job creation by a similar margin. The
main reason for the differing effects of digitization
lies in the economic structures of developed and
emerging economies. Developed countries rely chiefly
on domestic consumption, which makes nontradable
sectors important. Across developed economies,
digitization improves productivity and has a measurable
effect on growth. However, the result can be job losses
because lower-skilled, lower-value-added work is sent
abroad to emerging markets where labor is cheaper. By
contrast, emerging markets are more export-oriented
and driven by tradable sectors. They tend to gain more
from digitization’s effect on employment than from its
influence on growth.
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Policymakers can harness these varying effects of
digitization through three main measures that go beyond
their current roles of setting policy and regulations. First,
they should create digitization plans for targeted sectors
in which they wish to maximize the impact of digitization.
Second, they should encourage the development of the
necessary capabilities and enablers to achieve these
digitization plans. Finally, policymakers should work
in concert with industry, consumers, and government
agencies to establish an inclusive ICT ecosystem that
encourages greater uptake and usage of digital services.

Convergent Objectives, Divergent Strategies: A
Taxonomy of National Broadband and ICT Plans

In Chapter 1.3, Robert Pepper and John Garrity from
Cisco Systems analyze the wide range of formal
broadband policies around the world. A critical question
now is whether the divergence in policy packages will
result in significant differences in the efficacy of plans.
To begin this research and establish a foundation

for understanding the global landscape of national
broadband and ICT plans, this chapter reviews

plans around the world and presents a taxonomy

for classification. The authors first detail the existing
relationship among broadband, economic growth,

and employment. Next they analyze a cross-section

of national plans, their objectives, and their policy
components. Subsequently they propose a taxonomy
examining the degree of broadband supply- and
demand-side emphasis. This taxonomy establishes a
common language that can guide governments through
the development of national broadband plans and serves
as a baseline for evaluating the factors of success for
implemented plans.

They find that as countries around the world have
developed national plans to accelerate broadband
adoption, the plans vary by both goals and policy
recommendations. Their taxonomy of broad-baseqd,
supply-driven, demand-driven, and emergent plans
provides a clear method for categorizing national
broadband and ICT plans on the breadth of their policy
options; the classification also provides a starting point
for the review and comparison of national plans. Further,
it can aid policymakers in countries with strategic plans
underway as they work to increase broadband adoption.

The Importance of National Policy Leadership
Chapter 1.4, contributed by Phillippa Biggs and Anna
Polomska at the ITU/UNESCO Broadband Commission
for Digital Development, evaluates recent growth in
national broadband plans and the importance of national
policy leadership for driving the rollout of broadband
networks, services, and applications. In light of recent
evidence for strong positive externalities to investments
in broadband networks, rapid technological evolution,
and a changing institutional environment, the chapter
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explores the changing role of policymakers in helping to
facilitate and set national policy.

A growing number of countries now recognize
the importance of policy leadership and a clear cross-
sectoral vision to maximize the economic and social
returns to ICTs, as shown by strong growth in the
number of national broadband plans. This chapter
provides a brief overview of the growth in these plans
and the key characteristics of good ones, with reference
to several examples: the US, UK, and Polish national
broadband plans.

Fiber Broadband: A Foundation for Social and
Economic Growth

In Chapter 1.5, Sean Williams from BT highlights the fact
that, as the foundation for knowledge- and ICT-based
jobs, fiber broadband has the potential to drive social
and economic growth and help create jobs. As Europe,
and the wider developed world, look to emerge from the
recent financial crisis and downturn, such growth will be
vital. The issue is not whether fiber broadband can help
drive social and economic growth, but how the vision

of coverage as close as possible to 100 percent can be
achieved.

This chapter aims to advance the debate in two
ways: first, by reviewing recent independent research
from Regeneris, an economic development consulting
firm, detailing the economic impact of high-speed
broadband infrastructure on environments as diverse as
capital cities and economically deprived rural regions.
And second, by articulating technical and market
solutions that are fit for purpose in the current economic
climate.

The chapter recommends policy responses that
national governments and regional authorities should
implement to put these solutions into action.

The Economic Impact of Next-Generation Mobile
Services: How 3G Connections and the Use of
Mobile Data Impact GDP Growth
In Chapter 1.6, Chris Williams, Davide Strusani, David
Vincent, and David Kovo from Deloitte LLP argue that
the mobile telecommunication sector continues to offer
unprecedented opportunities for economic growth in
both developing and developed markets, and that mobile
communication services have become an essential part
of how economies work and function.

As technology develops, mobile telephony has
the potential to impact economic development further
through the provision of high-value 3G and 4G data
services accessed via smartphones, tablets, and
dongles that deliver mobile data services to businesses
and consumers. For the first time, applying econometric
analysis, the authors studiy the impact, on GDP
per capita growth, of consumers substituting a 2G
connection with a 3G connection and, based on data
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from Cisco Systems, the impact of increasing usage of
mobile data per 3G connection. This study finds that:

e For a given level of mobile penetration, a 10 percent
increase in 3G penetration increases GDP per capita
growth by 0.15 percentage points.

e A doubling of mobile data use is associated with an
increase in the GDP per capita growth rate of 0.5
percentage points.

These results suggest that policy activity should
focus on increasing 3G penetration and mobile data
consumption. This focus should include making
spectrum available for mobile broadband and
encouraging the substitution of basic mobile services
with more-advanced 3G connections.

Better Measurements for Realizing the Full Potential
of Health Information Technologies

Healthcare has become an increasingly dominant topic
of discussion in recent years because of rising costs
and the need to improve the efficiency and quality of
healthcare delivery. Although ICTs cannot, alone, provide
the solution for overcoming these issues, they are seen
by many governments as potentially playing a significant
role as enablers of the changes required in health
systems.

In light of this, a critical question now facing
policymakers is how to realize the full potential of
these technologies, particularly since the challenges to
achieving widespread ICT adoption and use are proving
daunting.

In Chapter 1.7, Elettra Ronchi from the Organisation
for Economic Co-operation and Development (OECD),
Julia Adler-Milstein and Genna R. Cohen from the
University of Michigan, and Laura P. Winn and Ashish
K. Jha from the Harvard School of Public Health argue
that countries have much to gain by combining their
efforts and sharing the burden of developing comparable
measures for evidence-based policy in this sector. Risk,
delay, and cost can be minimized by learning from good
international practices.

The chapter reviews what is currently known
about the state of implementation of ICTs in the health
sector across OECD countries and the benefits that
can be realized from these technologies, including the
opportunities for economic growth. It then discusses
the efforts, led by the OECD, to develop a common set
of indicators, describing the policy motivation for this
work, the process followed, the current status of these
measures, and the key remaining challenges.
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Re-Establishing the European Union’s
Competitiveness with the Next Wave of Investment
in Telecommunications

In Chapter 1.8, Scott Beardsley, Luis Enriquez, Wim
Torfs, Ferry Grijpink, Stagg Newman, Sergio Sandoval,
and Malin Strandell-dansson from McKinsey & Company
argue that Europe’s fixed and mobile telecommunication
networks need a massive upgrade to satisfy burgeoning
consumer demand for new Internet services. McKinsey
& Company estimates that modernizing the EU-15’s fixed
telecommunication infrastructure to give all households
access to high-speed broadband will take €200 to €250
billion, while revamping Europe’s mobile infrastructure to
offer 4G services to 95 percent of the region’s population
would cost another €50 to €70 billion.

Unless they make investments on this scale,
Europe’s economies risk losing technology leadership
across the telecommunication value chain to Asia and
the United States. High-speed network investment is far
ahead in both regions. For instance, around 64 percent
of 4G mobile subscriptions worldwide are in North
America, 33 percent in Asia Pacific, but only 3 percent
in Europe. Value-added by the US telecommunication
industry grew in real terms by 18 percent from 2007 to
2010, but only 7 percent in Europe.

Downward pressure on both wholesale and
retail prices is choking growth and profitability among
Europe’s telecommunication players, hindering them
from meeting their investment challenge. This chapter
offers four ideas for shaping a region-wide policy
framework that could lift those constraints:

* Allow a reduction in the number of fixed and
mobile operators. Europe’s consumers could be
better served by an industry with fewer players that
are strong enough to make large investments but
sufficiently plentiful to ensure vibrant competition.

e Allow more pricing flexibility, so operators
get a proportionate return from customers who
generate the most data traffic and take up the most
bandwidth.

¢ Restrict wholesale access regulation to a few
basic services, and allow “regulatory” holidays.
This would give operators a better chance of
recouping their investments.

* Release more spectrum to operators, giving them
more options for extending network capacity.

The Big Opportunity for Inclusive Growth
The social and economic environment is changing,
and the way that business and government look at the
economy must change with it. If not, we run the risk of
social exclusion and further economic slowdown.

Big data is a new asset class that has great
potential to help resurrect the global economy. Unlike
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other essential assets—oil and water, for instance—it
exists in abundance and can help reduce conflict and
tension instead of proliferating discord.

In Chapter 1.9, Mikael Hagstréom and lan Manocha
from SAS Institute Inc. identify how big data and
analytics can help energize the economy through
efficiency, innovation and creative gains, by:

e using big data to stimulate new ways of doing
business;

e using linguistic-based analytics to formulate policies
and target action plans to tackle unemployment
before problems manifest themselves;

e using big data and analytics to match people to jobs
and jobs to people more proactively—the chapter
draws on experiences at the national and state
government level, and from working with financial
institutions; and

e putting the tools and methods of analytics into
the hands of an existing workforce to industrialize
the service economy (the sleeping giant), much
as Henry Ford’s innovation industrialized factory
production.

The chapter analyzes advances in ICTs and
current applications—such as how a major retail
organization comes to understand what customers
want (what products, where, and when) and the flow
of this information back down their supply chain to
manufacturers, based on demand. Such approaches
can help ensure we have qualified labor in the right
location at the right time.

PART 2: CASE STUDIES OF LEVERAGING ICTS FOR
COMPETITIVENESS AND WELL-BEING

Part 2 presents deep-dive studies of selected national
experiences of leveraging ICTs or developing the

sector, showcasing the main challenges faced and

the articulation of strategies to overcome them. In this
edition, the cases of Colombia and Rwanda, as well as
a comparative case study of e-government in three Latin
American countries, are presented.

Colombia’s Digital Agenda: Successes and
Challenges Ahead
In recent years, the ICT sector has gained importance
in Colombian public policy because the government has
given priority to the development of Plan Vive Digital,
which seeks to give the country a technological leap
forward that affects the economy and development
in a positive way, reducing poverty and increasing
competitiveness and productivity.

In Chapter 2.1, Diego Molano Vega, Minister of
Information and Communication Technologies of
Colombia, identifies the four obstacles to achieving the
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widespread use of the Internet in his country: (1) people
and businesses do not perceive the Internet as useful;
(2) the costs of installing the necessary infrastructure
are high; (3) the state has limited resources to invest in
infrastructure; and (4) Colombians’ purchasing power is
limited.

To achieve widespread Internet use, Plan Vive Digital
has defined some concrete goals for the year 2014:

1. Triple the number of municipalities connected to
the information highway. The aim is to extend the
infrastructure to connect 1,053 of the country’s
municipalities to the national fiber-optic network.

2. Connect 50 percent of micro-enterprises and
small- and medium-sized enterprises, and 50
percent of homes to the Internet.

3. Increase the number of Internet connections
fourfold. By 2014, we want to reach 8.8 million
Internet connections.

Vive Digital aims to develop the country’s digital
environment through its four principal components by:

expanding the infrastructure,

creating new services at lower prices,
developing digital applications and contents, and
fostering ICT adoption and use.

HM o~

The main goal is to establish a virtuous circle that
can act as a method of feedback, in which a better
infrastructure will allow more and better services at lower
prices and also stimulate the development of content,
applications, and demand.

The Metamorphosis to a Knowledge-Based Society:
Rwanda

Chapter 2.2, by Alex Ntale from the Rwanda ICT
Chamber and Private Sector Federation, Atsushi
Yamanaka from the Rwanda Development Board-ICT/
Japan International Cooperation Agency, and Didier
Nkurikiyimfura from Rwanda’s Ministry of Youth and ICT,
present Rwanda’s remarkable journey from an agrarian
economy to a knowledge-based one that has put the
country at the forefront of the region in terms of ICTs.

Rwanda’s economy has continued to grow at
comparably good rates, averaging 8 percent per annum,
despite a global recessionary environment starting in
2008 and containing high inflationary pressures. This
growth in such adverse circumstances can be attributed
to good governance, sound fiscal discipline, and the
commitment from both the public and private sector to
build a more equitable country.

In the World Bank’s Doing Business 2012 report,
Rwanda is ranked number one in East Africa with
respect to starting up a business, registering property,
protecting investors’ interests, enforcing contracts, and
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obtaining access to credit. The Global Competitiveness
Report 2012-2013 published by the World Economic
Forum ranked Rwanda the most competitive economy in
the East Africa Community (EAC) countries and third in
sub-Saharan Africa. Rwanda also received top ranking in
East Africa, and 7th in Africa among countries with active
mobile-broadband subscriptions per 100 inhabitants

in 2011 in the United Nations Broadband Commission
report.

In many respects, this progress has come as a
result of visionary leadership and good governance
practices that have been embraced by Rwanda’s
leaders. Rwanda has systematically fought corruption,
which is one of the biggest impediments to development
in Africa and everywhere in the world.

In its Vision 2020, developed in 2000, Rwanda
set out on a journey to becoming a knowledge-based
economy. To this end, the government integrated ICTs
into its Vision 2020 to enable the country to leapfrog the
key stages of industrialization and transform its agro-
based economy into a service-oriented, information-rich
and knowledge-based one that is globally competitive.
This integration came in the form of its national ICT
strategy and plan, commonly known as the National
Information Communication Infrastructure Plan (NICI
Plan), which Rwanda adopted in 2000 as an approach
to use ICTs holistically for development. Each five-year
phase (the NICI Plan includes four five-year phases
spanning 20 years) characterizes this strategy and is
aligned with the country’s overall development goals and
vision.

The plan, now in its third phase, has delivered
a number of successes. These include a nationwide
fiber-optic backbone network, a state-of-the art tier 3
data center, 96 percent cell phone/data coverage, and
multipurpose community tele-centers, to mention but a
few of the plan’s successes.

E-Government in Latin America: A Review of the
Success in Colombia, Uruguay, and Panama
Although Latin America entered in the 21st century

with abundant initiatives aimed at introducing ICTs

in the public sector, as evidenced by the numerous
e-government solutions documented by the excelGov
Awards, very few countries have been able to maintain
a rhythm of progress comparable to the most advanced
nations in the world. Colombia, Uruguay, Panama, Chile,
and occasionally Mexico and Brazil, have occupied a
place among the top 50 e-government countries in the
most recognized worldwide rankings.

Chapter 2.3, by Miguel A. Porrua from the
Organization of American States, looks at three Latin
American countries—Colombia, Uruguay, and Panama—
and charts their respective paths to achieving success in
establishing ICTs in public administration, and identifies
some of their common elements.
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For the past five years, Colombia, Uruguay,
and Panama have seen progress that not only
becomes empirical proof of the validity of most of the
recommendations made by e-government authors and
practitioners but also positions these three countries as
a valuable reference for others around the world.

The three have built their success upon solid
political support that comes from the highest office, the
presidential, and goes to the next level, the ministerial.
In all three countries, presidents have shown their
commitment not just with words but with actions.
Presidential decrees have sent an unmistakable
message to citizens and government officers alike about
their unwavering commitment to bringing ICTs to the
public administration.

Usually, an immediate consequence of that
political support is the availability of financial resources
to undertake the main initiatives. Unfortunately, Latin
America offers numerous examples of fruitless, well-
designed e-government plans that, years after launching,
are still waiting to see some financial investment that
would allow the projects to be implemented. Although
Colombia, Uruguay, and Panama could have done
more in providing funding to e-government initiatives,
they clearly understood that nice documents with no
backing money produce no results. Smartly using
international cooperation and public-private partnerships,
they managed to allocate financial resources to their
e-government plans every year.

The virtuous triangle of success in these three
countries adds another vertex in the careful attention
paid to human resources. The systematic investment
in the qualification of government officers as well as
a carefully designed institutional framework allowed
Colombia, Uruguay, and Panama to advance more
quickly than other countries in the region.

Other ingredients, such as the operational autonomy
of AGESIC in Uruguay and AlG in Panama; the
appropriation office in Colombia; the strong IT sector in
Uruguay; the international cooperation in Panama; the
implication of the private sector in Colombia; and the
commitment of three, well-qualified champions in the
three countries added the necessary spice to a recipe
made of the best ingredients: political support, financial
backing, and qualified human resources.

PARTS 3 AND 4: COUNTRY/ECONOMY PROFILES

AND DATA PRESENTATION

Parts 3 and 4 feature comprehensive profiles for each

of the 144 economies covered in this year's Report

and data tables for each of the 54 variables composing

the NRI, with global rankings. Each part begins with a

description of how to interpret the data provided.
Technical notes and sources, included at the end

of Part 4, provide additional insight and information

on the definitions and sources of specific quantitative
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non-Survey data variables included in the NRI
computation this year.

NOTES
1 Jipp 1963.

2 See World Economic Forum 2012.

3 See the European Commission’s Digital Agenda, available at
http://ec.europa.eu/digital-agenda/.

4 See http://www.summit-americas.org/default_en.htm.

5 The authors have estimated the GDP and employment impact
caused by the increased digitization in most countries and
aggregated to get the global impact.

REFERENCES

ITU (International Telecommunication Union). 2012. World
Telecomunication/ICT Indicators Database (December 2012
edition.) Available at http:/www.itu.int/ITU-D/ict/publications/
world/world.html.

Jipp, A. 1963. “Wealth of Nations and Telephone Density.”
Telecommunications Journal (July): 199-201.

Katz, R. 2012. The Impact of Broadband on the Economy: Research
to Date and Policy Issues. ITU Broadband Series, April. Geneva:
ITU. Available at http://www.itu.int/ITU-D/treg/broadband/ITU-BB-
Reports_Impact-of-Broadband-on-the-Economy.pdf.

World Economic Forum. 2012. The Global Competitiveness Report
2012-2013. Geneva: World Economic Forum. Available at www.
weforum.org/ger.

@ 2013 World Economic Forum



The Networked
Readiness Index
Rankings



@ 2013 World Economic Forum



The Networked Readiness Index 2013

2012 rank 2012 rank
Rank Country/Economy Score (out of 142) Rank Country/Economy Score (out of 142)
1 Finland 5.98 3 73 Ukraine 3.87 75

3 Sweden 5.91 1

5 Norway 5.66 7

7 United Kingdom 5.64 10

9 United States 5.57 8

1 Korea, Rep. 5.46 12

13 Germany 543 16

15 Israel 5.39 20

17 Iceland 5.31 15

19 Austria 5.25 19

21 Japan 5.24 18

23 Qatar 510 28

25 United Arab Emirates 5.07 30

27 Ireland 5.05 25

29 Bahrain 4.83 27

31 Saudi Arabia 4.82 34

33 Portugal 4.67 33

35 Cyprus 4.59 32

37 Slovenia 4.53 37

39 Barbados 4.49 35

41 Latvia 4.43 4

43 Kazakhstan 4.32 55

45 Turkey 4.22 52

47 Jordan 4.20 47

49 Poland 419 49

51 Croatia 417 45

53 Costa Rica 415 58

55 Mauritius 412 53

57 Brunei Darussalam 411 54

59 Mongolia 4.01 63

61 Slovak Republic 3.95 64

63 Mexico 3.93 76

65 Georgia 3.93 88

67 Macedonia, FYR 3.89 66

69 Sri Lanka 3.88 71

71 Bulgaria 3.87 70
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75 Romania 3.86 67
77 Moldova 3.84 78
79 Seychelles 3.80 n/a
81 Cape Verde 3.78 81
83  Albania 375 68
85 Jamaica 3.74 74
87 Serbia 370 85
89 Morocco 3.64 91
91 Ecuador 3.58 96
93 El Salvador 3.53 103
95 Ghana 3.51 97
97 Liberia 3.48 n/a
99 Argentina 3.47 92
101 Iran, Islamic Rep. 3.43 104
103 Peru 3.39 106
105 Pakistan 3.35 102
107 Senegal 3.33 100
109 Honduras 3.32 99
m Namibia 3.29 105
13 Nigeria 3.27 112
15 Zambia 319 109
17 Suriname 313 121
19 Bolivia 3.01 127
121 Gabon 2.97 n/a
123 Benin 297 17
125 Nicaragua 293 131
127 Tanzania 2.92 123
129 Malawi 2.83 16
131 Algeria 278 118
133 Mozambique 2.76 120
135 Mauritania 2.7 139
137 Madagascar 2.69 134
139 Yemen 2.63 141
141 Haiti 2.58 142

143 Sierra Leone 2.53 n/a
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CHAPTER 1.1

The Networked Readiness
Index 2013: Benchmarking
ICT Uptake and Support
for Growth and Jobs in a
Hyperconnected World

BENAT BILBAO-OSORIO, World Economic Forum
SOUMITRA DUTTA, Cornell University

THIERRY GEIGER, World Economic Forum
BRUNO LANVIN, INSEAD
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When The Global Information Technology Report (GITR)
and the Networked Readiness Index (NRI) were created
some 12 years ago, the attention of decision makers
and investors was on adopting business and financial
strategies that would allow them to develop in the
context of a fast-moving but nascent Internet economy.
Over more than a decade, the NRI has provided
decision makers with a useful conceptual framework to
evaluate the impact of information and communication
technologies (ICTs) at a global level, and to benchmark
the ICT readiness and the usage of their economies.

Today, the world has undergone massive changes:
the Internet bubble has come and gone, and emerging
countries such as China and India have become
prominent global providers and users of ICT equipment
and services. Struggling to emerge from the financial
crisis, developed economies are striving to return to
higher levels of growth and competitiveness while
fighting stubbornly high unemployment rates, especially
among their youth. Both emerging and developed
economies are focusing on innovation, competing
globally for talent, resources, and market shares.
Information flows and networks have spread across
borders in ways that could not be imagined before the
onset of the Internet, the global adoption of mobile
telephony and social networks, and the rapid growth of
broadband. Business models have been redefined, the
workplace has been redesigned, small startups have
evolved into large companies, and entire functions of
society (education, health, security, privacy) are being
rethought.

ICTs, COMPETITIVENESS, GROWTH, AND JOBS: A
COMPLEX RELATIONSHIP

The links between ICTs (their tools, services, and models)
on the one hand and the unwavering importance of
competitiveness, growth, and jobs on the other have
never before been the subject of so much attention and
concern. This is hardly surprising when one considers
the “pull” of technology: developed economies need

to reinvent themselves to maintain or restore their
competitiveness, retain or regain market shares, and
create jobs; emerging and developing economies are
seeking ways to improve productivity and find new
sources of growth through new technologies. Finally,
the world needs to collectively address environmental
and social challenges to ensure a more sustainable
development path and a better quality of life for its
people.

On the “push” side, technological progress
continues at a relentless speed. The growing availability
of technology has empowered citizens of both developed
and emerging economies with fairly good access to the
digital world. The rise of cloud computing has reduced
the competitive differentials in technology availability
across larger and smaller firms. Low entry barriers in the
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digital space have sparked creativity and given rise to a
class of young entrepreneurs around the world. It is clear
that ICTs offer higher benefit-to-cost ratios in all sectors
of production, while simultaneously offering new ways to
create value by better and more efficiently organizing the
use of natural, financial, and human resources.
Numerous studies have been presented in the
literature on the connections between ICTs on the
one hand, and development and growth on the other.
Although the first analyses of the economic impact
of fixed telephone density on economic growth were
conducted more than three decades ago,' such studies
have proliferated in recent years. Despite the ubiquity
of ICTs in society and business, such research has
not been easy. For one thing, the pace of adoption of
many technologies (broadband, mobile, etc.) has been
fast and recent—thus limiting the validity of longitudinal
studies and making it difficult for data collection
agencies to keep pace with the definition and collection
of appropriate metrics. Also, it remains challenging to
isolate the impact of ICT as its economic impacts have
often occurred when combined with other broad social
and business changes.
A recent ITU report summarizes the overall findings
from current research on the economic impact of
broadband:

First, broadband exhibits a higher contribution to
economic growth in countries that have a higher
adoption of the technology (this could be labelled the
“critical mass” or “return to scale” theory). Second,
broadband has a stronger productivity impact in

sectors with high transaction costs, such as financial
services, or high labor intensity, such as tourism and
lodging. Third, in less-developed regions, as postulated
in economic theory, broadband enables the adoption

of more efficient business processes and leads to
capital-labour substitution and, therefore, loss of jobs
(this could be labelled the “productivity shock theory”).
Fourth, the impact of broadband on small and medium
enterprises takes longer to materialize due to the need to
restructure the firms’ processes and labor organization
in order to gain from adopting the technology (this is
called “accumulation of intangible capital”). Finally, the
economic impact of broadband is higher when promotion
of the technology is combined with stimulus of innovative
businesses that are tied to new applications. In other
words, the impact of broadband is neither automatic nor
homogeneous across the economic system.2

The concluding sentence above is important and
generally valid for most other analyses of the economic
impact of ICTs on development and growth. This in
no way negates either the economic impact of ICTs or

4 | The Global Information Technology Report 2013

the studies thereof. Rather, it highlights the valuable
contribution of comprehensive models of ICT usage and
impact such as the Networked Readiness Index (NRI).
The ITU report concludes that “this emphasizes the
importance of implementing public policies not only in
the areas of telecommunications regulation, but also in
education, economic development and planning, science
and technology and others.”

For more than a decade, the NRI has included
aspects of the ways ICTs are transforming the economy
and society. Among the expressions of transformation
is the development of new skills that are important in
knowledge-based, information-rich societies and that
are crucial for employment. Despite the fact that ICTs are
becoming increasingly universal, the question of access
and usage remains important—especially for developing
countries, given their need to narrow the digital divide.
The NRI includes features related to access and usage
that cover not only affordable ICT infrastructure but
also digital resources, including software and skills. In
addition, the NRI includes proxies for assessing some
of the economic and social impacts accruing from ICTs.
Thus, the Index facilitates the identification of areas
where policy intervention—through investment, smart
regulation, and/or incentives—could boost the impact of
ICTs on development and growth.

THE NETWORKED READINESS FRAMEWORK: A
HOLISTIC APPROACH TO MEASURE ICT ACCESS
AND IMPACTS

Given the potential high returns that ICTs can provide
in transforming a nation’s economy and its citizens’
well-being, assessing ICT developments has been the
object of much academic and policy attention in the past
decade. Several organizations have made significant
efforts to measure and benchmark ICT deployment
and uptake, but few have aimed at equally assessing
the returns that ICTs can actually provide to both the
economy and society. Although data availability is

still scarce in terms of ICT impacts, policy interest in
measuring ICTs has shifted from measuring ICT access
to measuring ICT impacts.

Last year, after two years of research and
consultations with ICT practitioners, policy and industry
experts, and academia, the NRI introduced a new
subindex on ICT impacts that aimed at holistically
assessing the way that countries go about leveraging
ICTs and benefiting from them in terms of enhanced
competitiveness and well-being. This evolution ensures
that the NRI framework remains at the forefront of
ICT measurement. As one of the most authoritative
assessments of its kind, it has been adopted by several
governments as a valuable tool for informing their
competitiveness and policy agendas.

The design of the framework for the calculation of
the NRI (Figure 1) has been guided by five principles:
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Figure 1: The Networked Readiness Index framework

DRIVERS

Environment

Affordability

Readiness

Measuring the economic and social impacts
of ICTs is crucial. The NRI must include

aspects of the way ICTs are transforming both
the economy and society. In the economy of
several countries, the ICT industry has become
increasingly important and now accounts for a
significant share of value-added and employment.
In addition, ICTs interact closely with many other
sectors, thus enabling innovations to accrue and
affecting productivity. Moreover, the impacts of
ICTs are also evident in the development of new
skills that are important in knowledge-based,
information-rich societies and that are crucial for
employment. In society, ICTs allow citizens to
participate more actively and steadily in social
and political debates and make the government
more accountable. They improve access to better
and faster services, which, in turn, yield important
benefits.

An enabling environment determines the
capacity of an economy and society to benefit
from the use of ICTs. The success of a country
in leveraging ICTs and achieving the desired
economic and social benefits will depend on its
overall environment—including market conditions,
the regulatory framework, and innovation-

prone conditions—to boost innovation and
entrepreneurship.

ICT readiness and usage remain key drivers
and preconditions for obtaining any impacts.
Despite the increasing availability of ICTs,

the question of access and usage remains
important especially for developing countries,
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IMPACTS

Economic

Social

given their need to narrow the digital divide.

Even within developed nations, the need to
provide high-speed broadband to all segments
of the population has acquired importance in
recent years. Some features of the NRI are
related to access and usage; these cover not
only affordable ICT infrastructure but also digital
resources, including software and skills. Moreover,
ICT impacts can arise only if ICTs are widely used
by all key actors—individuals, businesses, and
governments. It is a society-wide effort. Those
actors demonstrating better preparedness and
greater interest are likely to use ICT more and
more effectively, contributing to a greater impact
on competitiveness and development.

All factors interact and co-evolve within an
ICT ecosystem. Those societies that can count
on better-prepared actors and an enabling
environment are more likely to benefit from higher
rates of ICT use and impacts. At the same time,
those societies that benefit from higher rates

of ICT use and positive impacts will, in turn, be
more likely to benefit from a push on the part of
the different stakeholders to be better prepared
and keep improving the framework conditions
that will allow for more and stronger benefits

to accrue. As a result, a virtuous circle starts,
where improvements in one area affect and drive
improvements in other areas. Conversely, lags in
one particular factor also affect the evolution of
the other factors.
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Figure 2: The Networked Readiness Index structure
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5. The framework should provide clear policy
orientations and identify opportunities
for public-private collaboration. The NRI
facilitates the identification of areas where
policy intervention—through investment
including public-private partnerships, smart
regulation, or the provision of incentives—could
boost the impacts of ICTs. This is important
because the development and general uptake
of ICTs depend on the capacity of a country to
provide an institutional framework with reliable
and efficient rules and regulations; favorable
business conditions for the founding and growth
of new (social and commercial) enterprises;
an innovation-prone environment, capable of
developing and absorbing new knowledge; and
an ICT-friendly government policy.

ELEMENTS OF THE NETWORKED READINESS
INDEX

The networked readiness framework translates into

the NRI, comprising four subindexes that measure the
environment for ICTs; the readiness of a society to use
ICTs; the actual usage of all main stakeholders; and,
finally, the impacts that ICTs generate in the economy
and in society. The three first subindexes can be
regarded as the drivers that establish the conditions for
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the results of the fourth subindex, ICT impacts. These
four subindexes are divided into 10 pillars composed of
54 individual indicators in total, according to the following
structure (see also Figure 2):

A. Environment subindex
1. Political and regulatory environment
2. Business and innovation environment

B. Readiness subindex
3. Infrastructure and digital content
4. Affordability
5. Skills

C. Usage subindex
6. Individual usage
7. Business usage
8. Government usage

D. Impact subindex
9. Economic impacts
10. Social impacts

The final NRI score is a simple average of the four
composing subindex scores, while each subindex’s
score is a simple average of those of the composing
pillars. In doing this, we assume that all NRI subindexes
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make a similar contribution to networked readiness.
Appendix A includes detailed information on the
composition and computation of the NRI 2013, while we
briefly describe the different subindexes below.

Environment subindex

The environment subindex gauges the friendliness

of a country’s market and regulatory framework in
supporting high levels of ICT uptake and the emergence
of entrepreneurship and innovation-prone conditions. A
supportive environment is necessary to maximize the
potential impacts of ICTs in boosting competitiveness
and well-being. It includes a total of 18 variables
distributed into two pillars.

The political and regulatory environment pillar
(composed of nine variables) assesses the extent
to which the national legal framework facilitates ICT
penetration and the safe development of business
activities, taking into account general features of the
regulatory environment (including the protection afforded
to property rights, the independence of the judiciary, and
the efficiency of the law-making process) as well as more
ICT-specific dimensions (the passing of laws related to
ICTs and software piracy rates).

The business and innovation environment pillar (nine
variables) gauges the quality of the business framework
conditions to boost entrepreneurship, taking into account
dimensions related to the ease of doing business
(including the presence of red tape and excessive fiscal
charges). This pillar also measures the presence of
conditions that allow innovation to flourish by including
variables on the overall availability of technology, the
demand conditions for innovative products (as proxied
by the development of government procurement of
advanced technology products), the availability of venture
capital for financing innovation-related projects, and the
presence of a skilled labor force.

Readiness subindex

The readiness subindex, with a total of 12 variables,
measures the degree to which a society is prepared to
make good use of an affordable ICT infrastructure and
digital content.

The infrastructure and digital content pillar (five
variables) captures the development of ICT infrastructure
(including mobile network coverage, international Internet
bandwidth, secure Internet servers, and electricity
production) as well as the accessibility of digital content.

The affordability pillar (three variables) assesses the
cost of accessing ICTs, either via mobile telephony or fixed
broadband Internet, as well as the level of competition in
the Internet and telephony sectors that determine this cost.

The skills pillar (four variables) gauges the ability
of a society to make effective use of ICTs thanks to
the existence of basic educational skills captured by
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the quality of the educational system, the level of adult
literacy, and the rate of secondary education enrollment.

Usage subindex

The usage subindex assesses the individual efforts of
the main social agents—that is, individuals, business,
and government—to increase their capacity to use ICTs
as well as their actual use in their day-to-day activities
with other agents. It includes 16 variables.

The individual usage pillar (seven variables)
measures ICT penetration and diffusion at the individual
level, using indicators such as the number of mobile
phone subscriptions, individuals using the Internet,
households with a personal computer (PC), households
with Internet access, both fixed and mobile broadband
subscriptions, and the use of social networks.

The business usage pillar (six variables) captures the
extent of business Internet use as well as the efforts of
the firms in an economy to integrate ICTs into an internal,
technology-savvy, innovation-conducive environment that
generates productivity gains. Consequently, this pillar
measures the firm’s technology absorption capacity as
well as its overall capacity to innovate and the production
of technology novelties measured by the number of
Patent Cooperation Treaty (PCT) patent applications.

It also measures the extent of staff training available,
which indicates the extent to which management

and employees are more capable of identifying and
developing business innovations. New this year, we have
split the e-commerce variable from previous editions to
distinguish the business-to-business dimension from

the business-to-consumer one, as some noticeable
differences between the two dimensions exist in several
countries.

The government usage pillar (three variables)
provides insights into the importance that governments
place on carrying out ICT policies for competitiveness
and to enhance the well-being of their citizens, the
efforts they make to implement their visions for ICT
development, and the number of government services
they provide online.

Impact subindex

The impact subindex gauges the broad economic
and social impacts accruing from ICTs to boost
competitiveness and well-being and that reflect the
transformations toward an ICT- and technology-savvy
economy and society. It includes a total of eight
variables.

The economic impacts pillar (four variables)
measures the effect of ICTs on competitiveness thanks
to the generation of technological and non-technological
innovations in the shape of patents, new products or
processes, and organizational practices. In addition, it
also measures the overall shift of an economy toward
more knowledge-intensive activities.
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Figure 3: Breakdown of indicators used in the Networked Readiness Index 2013 by data source

EXECUTIVE OPINION
SURVEY

27 INDICATORS
)

The social impacts pillar (four variables) aims at
assessing the ICT-driven improvements in well-being
thanks to their impacts on the environment, education,
energy consumption, health progress, or more-active
civil participation. At the moment, because of data
limitations, this pillar focuses on measuring the extent to
which governments are becoming more efficient in the
use of ICTs and providing increasing online services to
their citizens, and thus improving their e-participation.
It also assess the extent to which ICTs are present in
education, as a proxy for the potential benefits that are
associated with the use of ICTs in education.

In general, measuring the impacts of ICTs is
a complex task, and the development of rigorous
quantitative data to do so is still in its infancy. As a result,
many of the dimensions where ICTs are producing
important impacts—especially when these impacts are
not translated into commercial activities, as is the case
for the environment and for health—cannot be covered
yet. Therefore this subindex should be regarded as a
work in progress that will evolve to accommodate new
data on many of these dimensions as they become
available.

COMPUTATION METHODOLOGY AND DATA
In order to capture as comprehensively as possible all
relevant dimensions of societies’ networked readiness,
the NRI 2013 is composed of a mixture of quantitative
and survey data, as shown in Figure 3.

Of the 54 variables composing the NRI this year, 27
are quantitative data, collected primarily by international
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INDICATORS FROM
OTHER SOURCES
27 INDICATORS

—— TOTAL: 54 INDICATORS

(50%)

organizations such as International Telecommunication
Union (ITU), the World Bank, and the United Nations.
International sources ensure the validation and
comparability of data across countries.

The remaining 27 variables capture aspects that
are more qualitative in nature or for which internationally
comparable quantitative data are not available for a large
enough number of countries, but that nonetheless are
crucial to fully measure national networked readiness.
These data come from the Executive Opinion Survey (the
Survey), which the Forum administers annually to over
15,000 business leaders in all economies included in
the Report.* The Survey represents a unique source of
insight on many critical aspects related to the enabling
environment, such as the effectiveness of law-making
bodies and the intensity of local competition; to ICT
readiness, such as the quality of the educational system
and the accessibility of digital content; to ICT usage,
such as capacity to innovate and the importance of
government vision for ICTs; and to impact, such as the
impact of ICTs on developing new products and services
and improving access to basic services.

The NRI’'s coverage every year is determined by
the Survey coverage and data availability for indicators
obtained from other sources, mostly international
organizations. This year the Report includes 144
economies, two more than in the 2012 edition. Five
new countries are included: Gabon, Guinea, Liberia,
Seychelles, and Sierra Leone. Libya was re-included
after a year of absence. Three previously covered
countries had to be excluded from this year’s Report:
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Survey data could not be collected in Belize or Angola;
in Syria, the political situation did not allow the Survey
to be carried out. In the case of Tunisia, we decided
not to report the results this year because an important
structural break in the data makes comparisons with
past years difficult. We hope to re-include these
countries in the future.

More details on variables included in the Index and
their computation can be found in Appendix A and in the
Technical Notes and Sources section at the end of the
Report.

THE CURRENT NETWORKED READINESS
LANDSCAPE: INSIGHTS FROM THE NRI 2013

This section provides an overview of the networked
readiness landscape of the world as assessed by

the NRI 2013. It It presents the results of the top

10 performers and selected countries by region, in

the following order: Europe and the Commonwealth

of Independent States, Asia and the Pacific, Latin
America and the Caribbean, sub-Saharan Africa, and
the Middle East and North Africa. Tables 1 through 5
report the 2013 rankings for the overall NRl, its four
subindexes, and its ten pillars. In addition, the Country/
Economy Profiles and Data Tables sections at the end
of the Report present the detailed results for the 144
economies covered by the study and the 54 indicators
composing the NRI. To complement the analysis of the
results, Box 1 discusses the persisting new digital divide
across and within regions as revealed by the NRI results,
and Box 2 examines increasing returns to ICT, skills, and
innovation investment and suggests that an investment
threshold in these three areas may exist and that
without reaching it, the return may be negligible. Finally,
Appendix A of the present chapter details the structure
of the NRI and describes the method of calculation.

TOP 10

Two groups of economies dominate the top ranks of the
NRI: Northern European economies and the so-called
Asian Tigers. Among the Northern European countries,
four of the five Nordic economies represented in

the NRI—Finland, Sweden, Norway, and Denmark (in
rank order)—continue to feature in the top 10. Iceland,
the last of the Nordics, is not too far behind, at 17th
place (see Table 1). The performance of this group in
terms of readiness is particularly outstanding. All five
Nordics feature in the top 10 of this subindex. Within
this subindex, on the infrastructure and digital content
pillar, four countries occupy the top positions. Overall,
the four Nordic economies, the Netherlands, and the
United Kingdom comprise no less than six Northern
European countries among the top 10. As highlighted
in the previous edition and elsewhere in this Report,
the gap between those countries and the ones in the
Southern and Eastern parts of Europe is profound. A
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second group of economies that posts a remarkable
performance is the Asian Tigers: Singapore, Taiwan
(China), the Republic of Korea, and Hong Kong SAR.
The latter, the lowest-ranked of the four, comes in at 14th
place. All boast outstanding business and innovation
environments that are consistently ranked among the
most conducive in the world. The Tigers also stand out
for their governments’ leadership in promoting the digital
agenda, and the impact of ICTs on society tends to be
larger in these economies.

Overtaking Singapore and neighboring Sweden,
Finland (1st) reaches the top of the NRI rankings for
the first time, thanks to improvements across the
board. The country shows progress on two-thirds of
the 54 indicators of the NRI and posts a very consistent
performance across all categories of the NRI. Finland
appears in the top three of each of the four subindexes
and in the top 10 of nine of the 10 pillars, topping
two (skills and economic impacts). Among the 144
economies, only Sweden achieves as impressive a
level of excellence and consistency. Finland’s lowest
rank among the 10 pillars is its 19th position in the
affordability pillar, which can hardly be considered a
weakness given that, among high-income countries,
ICT services in Finland are among the most affordable
(it comes in 5th, with Iceland and Sweden leading
the category). As set out in the government’s Digital
Agenda for 2011-2020, Finland has set in motion a
virtuous digital circle offering exceptionally conducive
institutional (3rd) and business (7th) environments, world-
class infrastructure (2nd), and arguably one of the best
educational systems in the world. As a result, ICTs are
ubiquitous and penetration rates are among the highest
globally. Ninety percent of households are equipped
with a computer and 90 percent of the population use
the Internet, mostly at broadband speeds. Finland is an
innovation hub, boasting the world’s highest number
of PCT applications per capita in the domain of ICTs,
and the third highest when considering all domains.

But the impact of ICTs extends well beyond innovation,
permeating the entire economy and society. For
instance, Finland ranks 1st on the indicator capturing the
extent to which ICTs create new services and products.

Singapore remains 2nd overall, while slightly
improving its score. The city-state ranks 1st in a record
four pillars, while Finland leads only two. Singapore
shows the way in the environment subindex, earning the
top spot in both the political and regulatory environment
pillar and the business and innovation environment
pillar. The extreme efficiency and business friendliness
of its institutional framework, strong intellectual property
protection, intense competition, and high university
enrollment rate lead to these outstanding outcomes.
Singapore’s readiness (11th) is also world class, thanks
1o its excellent digital infrastructure (19th) and skill base
(2nd). The affordability of ICTs (55th) is Singapore’s

The Global Information Technology Report 2013 | 9



Chapter 1.1: The Networked Readiness Index 2013

only relative weakness. Within such a conducive
environment, it is not surprising to see Singapore in 3rd
position in terms of ICT usage. Among other things,

the city boasts the world’s largest number of mobile
broadband subscriptions per capita, above 100 percent.
Furthermore, it leads the government usage pillar and
outperforms the Nordics, including Finland. Within this
pillar, Singapore achieves the maximum possible score
on the UN’s Government Online Services Index. Finally,
it ranks 1st on the indicator capturing the importance of
ICTs for government and 4th in assessing the success
of latter in promoting ICTs. In this context, it comes as
no surprise that Singapore leads the impact subindex,
appearing in the top 10 of each of the eight comprising
indicators.

Sweden (3rd) maintains its score but declines two
positions and abandons the top spot to Finland. Despite
this slight decline in rank, the country undeniably remains
one of the few truly knowledge-based economies of the
world. Aside from Finland, Sweden is the only country to
appear in the top 10 of nine pillars. Unlike its neighbor,
however, it does not lead in any of them. But such
remarkable consistency earns Sweden the top spot in
the usage subindex, reflecting the impressive level of ICT
adoption by businesses and the population at large. A
conducive environment, associated with a high degree
of readiness and widespread usage, largely contribute
to Sweden’s innovation capacity. The country boasts
the world’s highest number of PCT patent applications
per capita, ahead of Switzerland and Finland. Amid
such an outstanding assessment, a handful of indicators
call for attention: the average corporate tax rate is fairly
high—equivalent to 53 percent of profits (114th)—and
two indicators point to somewhat lengthy administrative
procedures.

The Netherlands climbs two ranks to 4th place,
thanks to small gains on most of the indicators. Its
performance is consistently strong judging by its
presence in the top 10 of seven pillars. Like the top three
economies discussed above, the Netherlands offers a
very conducive environment, placing 6th in the regulatory
and political environment pillar and 5th in the business
and innovation pillar, even though red tape remains
extensive. The country’s level of ICT readiness is also
very high (13th), thanks to a strong skill base and world-
class infrastructure, although it is somewhat undermined
by lower marks in the affordability pillar (60th). The
Netherlands earns excellent marks in terms of ICT usage
(5th, up four). In particular, the country boasts the world’s
2nd highest fixed broadband Internet subscription rate,
with 39 subscriptions per 100 population; moreover,

92 percent of the population use the Internet, the third-
largest proportion. Ninety-four percent of households
are equipped with a computer and have Internet access;
on both these indicators, the Netherlands ranks 2nd
worldwide. Amid these positive results, the country’s
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5th rank in the government usage pillar comes as a
disappointment. Finally, the Netherlands ranks 2nd in the
impact subindex, just behind Singapore. In particular, it
ranks in the top 10 of the indicator capturing the impact
of ICTs on the creation of new business models (5th),
on the offering of new products and services (8th), and
on access to basic services (5th). The country also
earns the maximum score in the UN'’s E-Participation
Index. The high share of knowledge-intensive jobs in
the economy—almost 50 percent, the 3rd highest in the
world—and the country’s capacity for innovation further
contribute to its outstanding performance in the impact
subindex.

Progressing two ranks, Norway enters the top
five at 5th place. Overall, Norway’s performance is
outstanding, as reflected in its 2nd and 3rd place,
respectively, in the individual usage pillar (behind
Denmark) and in the infrastructure and digital content
pillar (behind Iceland and Finland). Yet, despite this
strong performance, the country’s results are slightly less
consistent than those observed in Finland and Sweden.
Unlike its neighbors, it ranks in the top 10 of four pillars
but does not lead any. Of particular concern is Norway’s
performance on the skills category, where it places
27th—far below Finland, Iceland, and Sweden.

Despite improving its score slightly, Switzerland
slips one notch to 6th overall. It features in the top 10
of seven pillars—the second highest total—and leads
the business usage pillar. The cost of ICTs is by far the
weakest aspect of the country’s performance, with
Switzerland ranking a mediocre 68th in the affordability
pillar. Despite full liberalization of ICT services, its average
mobile cellular tariffs are among the highest in the world,
even when accounting for differences in costs of living
(120th). Another area of relative weakness is the lack of
government efforts to promote ICTs. Switzerland ranks
31st in this category, far behind most of the Asian Tigers,
the Gulf countries, and the Nordics. This stands at odds
with the excellent results in the other two pillars of the
usage subindex, namely the business usage pillar (1st)
and the individual usage pillar (10th).

Up three notches, the United Kingdom (7th)
posts the biggest rank improvement among the top
10 economies. The country offers one of the most
conducive environments for ICT development, ranking
6th in this subindex. In particular, it offers a sound and
conducive political and regulatory environment (7th). The
country also boasts high levels of ICT adoption. ICTs
are pervasive among the population, businesses, and
the government. Yet in all these categories, it is almost
systematically outperformed by the Nordics, the Asian
Tigers, or both, signaling room for improvement. Finally,
the country is among the best when it comes to ICT
impacts, ranking 4th and 14th in terms of social and
economic impacts, respectively. Most noticeably, the
country ranks 1st for the role of ICTs in giving rise to new
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2012 rank 2012 rank
Rank Country/Economy Score (out of 142) Group* Rank Country/Economy Score (out of 142) Group*
1 Finland 5.98 3 ADV 73 Ukraine 3.87 75 CIS

3 Sweden 5.91 1 ADV

5 Norway 5.66 7 ADV

7 United Kingdom 5.64 10 ADV

9 United States 5.57 8 ADV

1Al Korea, Rep. 5.46 12 ADV

13 Germany 5.43 16 ADV

15 Israel 5.39 20 ADV

17 Iceland 5.31 15 ADV

19 Austria 5.25 19 ADV

21 Japan 5.24 18 ADV

23 Qatar 510 28 MENA

25 United Arab Emirates 5.07 30 MENA

27 Ireland 5.05 25 ADV

29 Bahrain 4.83 27 MENA

31 Saudi Arabia 4.82 34 MENA

33 Portugal 4.67 33 ADV

35 Cyprus 4.59 32 ADV

37 Slovenia 4.53 37 ADV

39 Barbados 4.49 35 LATAM

4 Latvia 4.43 4 CEE

43 Kazakhstan 4.32 55 Cls

45 Turkey 4.22 52 CEE

47 Jordan 4.20 47 MENA

49 Poland 419 49 CEE

51 Croatia 417 45 CEE

53 Costa Rica 415 58 LATAM

55 Mauritius 412 53 SSA

57 Brunei Darussalam 41 54 DEVASIA

59 Mongolia 4.01 63 CIS

61 Slovak Republic 3.95 64 ADV

63 Mexico 3.93 76 LATAM

65 Georgia 3.93 88 CIS

67 Macedonia, FYR 3.89 66 CEE

69 Sri Lanka 3.88 il DEVASIA

71 Bulgaria 3.87 70 CEE

75 Romania 3.86 67 CEE
77 Moldova 3.84 78 Cls
79 Seychelles 3.80 n/a SSA
81 Cape Verde 3.78 81 SSA
83  Albania 375 68 CEE
85 Jamaica 3.74 74 LATAM
87 Serbia 3.70 85 CEE
89 Morocco 3.64 91 MENA
91 Ecuador 3.58 96 LATAM
93 El Salvador 3.53 103 LATAM
95 Ghana 3.51 97 SSA
97 Liberia 3.48 n/a SSA
99 Argentina 3.47 92 LATAM
101 Iran, Islamic Rep. 3.43 104 MENA
103 Peru 3.39 106 LATAM
105 Pakistan 3.35 102 DEVASIA
107 Senegal 3.33 100 SSA
109 Honduras 3.32 99 LATAM
m Namibia 3.29 1056 SSA
113 Nigeria 3.27 112 SSA
115 Zambia 319 109 SSA
17 Suriname 313 121 LATAM
19 Bolivia 3.01 127 LATAM
121 Gabon 2.97 n/a SSA
123 Benin 297 17 SSA
125 Nicaragua 2.93 131 LATAM
127 Tanzania 2.92 123 SSA
129 Malawi 2.83 116 SSA
131 Algeria 2.78 118 MENA
133 Mozambique 2.76 120 SSA
135 Mauritania 2.7 139 MENA
137 Madagascar 2.69 134 SSA
139 Yemen 2.63 iz MENA
14 Haiti 2.58 142 LATAM

143 Sierra Leone 2.53 n/a SSA

Note: Group classification follows the International Monetary Fund's classification (situation as of October 2012).
* Groups: ADV = Advanced economies; CEE = Central and Eastern Europe; CIS = Commonwealth of Independent States and Mongolia; DEVASIA = Developing Asia; LATAM = Latin America and

the Caribbean; MENA = Middle East and North Africa; SSA = Sub-Saharan Africa.
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Table 2: Environment subindex and pillars

Political and Business and Political and Business and
regulatory innovation regulatory innovation
environment environment environment environment
Rank  Country/Economy Score Rank Score Rank  Score Rank  Country/Economy Score Rank Score Rank Score
1 Singapore 5.89 1 597 1 5.80 73 Georgia 3.86 100 3.34 54 439
2 New Zealand 5.65 2 592 6 538 74 Morocco 3.85 73 3.66 79 404
3 Finland 5.59 3 584 7 534 75 Mexico 3.85 79  3.60 74 4.09
4 Netherlands 5.53 6 567 5 540 76  Mongolia 3.84 93 341 62 428
5  Sweden 5.48 5 567 1 5.30 77  Azerbaijan 3.84 66 3.72 86  3.96
6  United Kingdom 5.48 7 562 8 533 78 Indonesia 3.83 82 3.57 73 410
7 Switzerland 5.46 8 560 9 532 79  Cambodia 3.83 65 3.75 91 392
8  Hong Kong SAR 5.44 15 527 2 561 80  Tajikistan 3.80 47  4.06 121 354
9  Norway 5.42 9 552 10 531 81  Guyana 3.79 84  3.55 81 4.02
10 Canada 5.42 12 5.36 3 547 82  Costa Rica 378 74 3.66 94  3.90
11 Australia 5.29 10 5.39 21 519 83 ltaly 3.77 95  3.39 69 416
12 Denmark 5.27 14 530 19 523 84  Albania 3.76 102 3.31 66  4.22
13 Luxembourg 525 4 577 34 473 85 India 3.75 75 365 99 385
14 Qatar 519 18 510 12 529 86  Lebanon 3.74 133 276 35 473
15 Ireland 5.17 16 5.24 24 510 87  Greece 373 103 3.29 68 416
16 United States 5.11 22 494 13 529 88 Uganda 3.71 60 3.83 15 359
17 Belgium 5.09 23 494 18 523 89  Romania 3.70 106  3.25 70 414
18  Malaysia 5.07 24 488 16 5.25 90  Armenia 3.70 104 327 72 412
19 United Arab Emirates 5.05 26 4.84 17 525 91  Peru 3.69 121 3.04 57 434
20  Germany 5.05 11 538 36 471 92  Bosnia and Herzegovina 3.68 97 3.36 83 399
21 Iceland 5.02 25 4.88 22 515 93  Trinidad and Tobago 3.66 91 342 93 390
22 Austria 4.99 17 521 31 478 94  Nigeria 3.66 89 3.48 101 3.83
23 lsrael 4.97 28  4.69 15 526 95 Dominican Republic 3.65 109 3.22 75  4.08
24 Taiwan, China 4.97 33 451 4 544 96  Colombia 3.64 92 341 95 3.87
25  Saudi Arabia 4.87 29 468 25 507 97  Vietnam 3.63 85 3.51 108 375
26 Japan 4.86 19 5.04 37 468 98  Kenya 3.63 87 349 106 3.76
27  France 4.84 20  5.02 39 466 99  Egypt 3.62 96 3.39 98  3.85
28  Bahrain 4.83 40 439 14 527 100  Philippines 3.60 98 3.36 100 3.84
29  Rwanda 4.81 13 5.30 59 432 101 Senegal 3.60 14 31 76 4.08
30 Chile 4.80 38 440 20 520 102  Russian Federation 3.58 108 3.24 90 3.92
31 Estonia 4.71 27 484 45 459 103 Malawi 3.58 63 3.80 131 3.36
32 Korea, Rep. 470 42 425 23 514 104  Ethiopia 858 83 3.56 19 355
33 South Africa 4.69 21 5.00 55 438 105  Ukraine 3.54 124 3.01 78 407
34  Cyprus 4.67 41 435 26 499 106  Serbia 3.54 15 310 85 398
35 Puerto Rico 4.65 35 446 30 483 107 Brazil 3.53 78  3.63 126 342
36  Barbados 4.63 32 459 38 467 108  Tanzania 3.52 76 3.65 128 338
37 Oman 4.61 34 447 33 475 109  Moldova 3.52 17 3.09 88 394
38  Portugal 4.57 43 424 27 491 110 Burkina Faso 3.49 88 3.49 122 349
39 Malta 4.53 31 459 50 447 11 Mali 3.47 99 3.35 114 359
40  Spain 4.49 44 414 29 485 112 Honduras 3.47 1 321 109 372
41 Mauritius 4.48 36 4.42 46 453 113 Ecuador 3.46 18  3.07 96 3.86
42 Jordan 4.35 48  4.05 40 465 114 Sierra Leone 3.44 86 3.50 127 339
43 Latvia 4.33 52  4.02 42 465 115 Benin 3.44 94 341 123 347
44 Slovenia 4.33 61 3.81 28 485 116 Pakistan 3.42 123 3.03 102 3.81
45 Lithuania 4.31 51 4.02 44 460 117 El Salvador 3.41 129  2.86 87 395
46 Turkey 4.31 54 397 43 464 118  Guatemala 3.39 127 292 97 385
47 Hungary 4.23 49  4.04 51 4.42 119 Cameroon 3.36 126 297 107 375
48  Panama 4.22 69 3.69 32 476 120  Mozambique 3.36 105 3.26 124 3.45
49 Czech Republic 4.21 46 4.06 56  4.36 121 Lesotho 3.32 16 3.09 118 355
50  Uruguay 4.20 58 3.91 47 450 122 Nepal 3.31 19  3.05 17 357
51  Liberia 417 53  4.01 58 434 123 Gabon 3.31 107 3.25 129 337
52 Montenegro 416 72 3.67 4 4.65 124 Paraguay 3.29 138 2.65 89 393
53  Seychelles 414 50 4.03 63  4.25 125  Madagascar 3.26 134 273 104 379
54  Gambia, The 413 30 4.68 16  3.58 126 Argentina 3.25 131 2.82 10 3.68
55  Poland 410 62 3.80 53 441 127 Cote d'lvoire 3.23 128 2.87 113 3.60
56  Botswana 410 39 440 103 3.80 128  Bangladesh 3.19 137 2.1 111 368
57 Brunei Darussalam 4.09 45 4N 77 407 129  Bolivia 3.19 10  3.22 137 317
58  Namibia 4.04 37 441 12 367 130  Libya 3.18 130 2.83 120 354
59  Macedonia, FYR 4.04 80 3.59 49 448 131 Timor-Leste 3.18 125 3.00 130 3.36
60 Thailand 4.00 81 3.59 52 442 132 Zimbabwe 313 120 3.05 135 322
61  Zambia 3.99 64 3.77 65 422 133 Swaziland 3.12 12 3.21 138 3.03
62  Slovak Republic 3.99 70 3.68 61 4.30 134  Nicaragua 3.11 122 3.03 136 318
63  Srilanka 3.95 68 3.70 67 4.21 135  Suriname 3.08 135 273 125 343
64 Ghana 3.95 57 392 84 399 136  Mauritania 3.07 113 318 140 295
65  Cape Verde 3.94 55  3.97 92 391 137 Kyrgyz Republic 3.02 136 272 132 3.32
66 Kazakhstan 3.93 77 3.63 64 423 138 Yemen 2.91 140 2.51 133 3.30
67  Jamaica 3.93 59 3.87 82  4.00 139 Guinea 2.84 132 277 141 291
68  Bulgaria 3.91 101 3.31 48 450 140  Venezuela 2.83 142 243 134 322
69  Kuwait 3.90 71 3.67 71 443 141 Haiti 2.65 143 2.40 142 2.89
70  Croatia 3.90 90 348 60 432 142 Burundi 2.63 144 230 139 296
71 China 3.88 56 3.97 105 378 143 Algeria 2.60 141 2.46 143 274
72 lIran, Islamic Rep. 3.86 67 3.70 80  4.03 144  Chad 2.59 139 2.59 144 258
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Table 3: Readiness subindex and pillars

1.1: The Networked Readiness Index 2013

Infrastructure Infrastructure
and digital and digital
content Affordability Skills content Affordability Skills

Rank Country/Economy Score  Rank Score Rank Score Rank Score Rank Country/Economy Score  Rank Score Rank Score Rank Score
1 Finland 6.51 2 6.87 19 6.22 1 645 73  Armenia 4.60 72 3.88 77 497 59 4.94
2 lceland 6.43 1 6.87 5 6.55 9 587 74 Brazil 4.53 62 416 76 5.01 91 442
3 Sweden 6.38 4 6.83 7 6.48 10 584 75  Bulgaria 4.53 37 5.03 106 3.76 70 479
4 United States 6.25 7 6.80 15 6.31 20 5.62 76  Mexico 4.47 82 3.53 63 5.36 87 4.51
5 Canada 6.17 5 6.81 43 569 6 6.02 77 Jamaica 4.46 65 4.10 87 4.81 88 4.48
6  Norway 6.15 3 6.84 23 6.09 27 5.52 78  Paraguay 4.44 67 4.04 52 553 | 107 3.74
7 Denmark 6.04 14 6.40 22 6.09 18 5.63 79  Vietnam 4.43 14 276 38 586 79 468
8  Switzerland 6.02 8 6.71 68 5.25 4 6.10 80 Colombia 441 96 3.18 67 5.29 74 ATT7
9  Austria 6.01 9 6.60 37 5.89 24 555 81  Venezuela 4.41 85 3.42 51 5.55 96 4.26
10  United Kingdom 5!99 13 6.42 35 5.90 15 5.66 82 Egypt 441 93 319 8 6.47 115 3.56
11 Singapore 5.96 19 6.20 55 550 2 618 83  Cape Verde 4.40 103 3.04 42 572 90 4.43
12 Cyprus 5.92 21 6.08 28 6.02 16 5.66 84  Macedonia, FYR 4.36 69 3.99 94 440 77 470
13 Netherlands 5.92 11 648 60 5.39 8 5.89 85  Philippines 4.36 84 3.42 82 4.89 73 477
14 Germany 5.88 10 6.50 58552 19 5.62 86 Lebanon 4.29 88 3.27 95 412 28 549
15 Belgium 5.84 18 6.20 70 520 3 6.1 87 Zimbabwe 4.28 129 218 9 647 98 418
16 lreland 5.80 16 6.24 61 5.38 12 578 88  Morocco 4.28 95 3.18 30 6.02 114 3.63
17 Taiwan, China 5.80 22 599 54 550 7 591 89  Ecuador 4.26 78 3.71 91 454 84 454
18  Luxembourg 5.79 12 6.43 48 5.61 e el 90 El Salvador 416 92 3.20 41 572 117 355
19 Hong Kong SAR 5.70 27 578 17 6.28 52 5.05 91  Bangladesh 414 109 2.84 13 6.34 | 128 3.24
20 Lithuania 5.67 S8INe28 14 6.32 29 5.46 92  Slovak Republic 412 56 4.29 13 3.32 75 475
21 Malta 5.65 15 6.26 72 515 26 553 93  Pakistan 411 104 3.00 21 615 | 129 319
22 lsrael 5.59 29 573 44 566 32 537 94 Brunei Darussalam 4.06 50 4.47 135 233 31 538
23 Korea, Rep. 5.56 20 6.13 83 4.88 14 567 95  South Africa 4.04 59 4.21 104 3.91 | 102 4.01
24 Estonia (.56 26 579 56 5.44 30 543 96 Algeria 4.00 19 2.62 64 535 | 101 4.02
25  Australia 5.51 6 6.81 97 407 17 5.64 97  Argentina 3.98 70 3.99 14 329 80 4.66
26 France 5.40 28 5.76 86 4.84 21 559 98  Dominican Republic 3.94 98 3.08 79 494 |[105 379
27 Latvia 5.38 41 483 16 6.30 54 5.01 99  Liberia 3.93 142 1.57 3 6.78 | 122 3.42
28 Japan 5.36 24 584 92 450 18 & 100  Suriname 8192 118 2.66 90 464 89 4.46
29  Ukraine 5.34 74 3.85 2 6.88 35 530 101 Ghana 3.89 121 2.51 59 540 | 106 3.77
30 New Zealand 5188 17 6.22 100 3.96 1 581 102  Honduras 3.86 107 2.88 78 496 | 108 3.72
31 Slovenia 5.33 25 5.82 85 4.86 36 5.30 103 Kyrgyz Republic 378 90 3.26 107 3.67 92 440
32  Russian Federation 5.29 43 472 18 6.23 61 4.91 104  Uganda 3.76 106 2.88 75 507 | 125 3.33
33 Costa Rica 5.28 76 377 6 6.52 23 5.56 105  Guyana 375 94 319 110 3.50 82 4.56
34 Portugal 5.27 34 523 57 544 48 514 106  Seychelles 3.73 44 467 139 1.61 60 4.92
35 Bahrain 5.27 39 497 46 564 44 520 107  Botswana 372 100 3.06 109 3.57 86 4.52
36  Turkey 5.27 48 456 4 6.59 81 4.65 108  Guatemala 3.72 116 2.69 81 4.92 118 3.53
37 Poland 5.26 38 5.00 47 563 47 515 109 Iran, Islamic Rep. 3.69 97 313 15 313 69 479
38 ltaly 5,29 40 494 49 561 45 518 110 Kenya 3.68 110 2.84 105 3.81 93 4.39
39 Saudi Arabia 5.23 36 5.07 65 5.35 37 529 111 Cambodia 3.49 87 3.31 112 347 | 109 3.68
40  United Arab Emirates 5.23 30 5.46 89 470 25 554 112 Nepal 8188 140 1.62 69 520 | 131 317
41 Croatia 5.14 57 4.28 26 6.03 51 5.09 113 Haiti 3.33 144 1.53 24 6.09 | 143 237
42 Mongolia 513 60 4.18 10 6.43 72 478 114 Gabon 8188 126 2.32 96 4.1 116 3.55
43 Bosnia and Herzegovina 5.08 64 413 31 599 49 511 115 Namibia 3.27 102 3.04 17 3.09 | 111 3.67
44 Qatar 5.06 BoRet22 103 3.92 5 6.04 116 Rwanda 8¥28) 105 298 116 312 113 3.64
45 Trinidad and Tobago 5.02 53 4.41 58 540 39 525 117 Yemen 3.24 123 243 88 475 | 138 254
46 Moldova 5.02 55 4.31 25 6.06 78 4.69 118 Tajikistan 3.22 126 2.30 131 249 64 4.86
47 Greece 5.00 46 4.62 73 513 41 525 119 Peru 3.08 86 3.31 138 1.86 | 100 4.07
48 Georgia 4.99 68 4.03 1 6.39 83 4.56 120  Senegal 3.07 108 2.86 18 3.07 | 126 3.30
49  Chile 4.99 61 418 33 594 66 4.85 121 Nicaragua 3.07 91 3.25 136 231 | 112 3.64
50 Kazakhstan 4.98 63 414 36 5.90 62 4.91 122 Cote d'lvoire 3.07 99 3.07 19 296 | 130 3.17
51 Azerbaijan 4.98 75 3.82 20 6.16 57 4.96 123 Nigeria 3.02 15 270 120 296 | 123 3.40
52  Romania 4.98 47 4.62 62 5.36 58 4.95 124 Bolivia 3.01 138 174 122 2.89 94 439
53  Czech Republic 4.97 23 585 99 397 50 510 125  Gambia, The 3.00 17 2.68 124 281 | 120 3.50
54 Mauritius 4.97 77 373 12 6.36 67 4.82 126 Libya 291 80 3.56 141 1.00 97 418
55  Jordan 4.97 81 3.55 27 6.03 34 533 127 Chad 2.90 127 222 98 4.06 | 141 243
56 Oman 4.92 66 4.05 34 590 68 4.81 128  Benin 2.85 13 279 133 239 | 124 3.39
57  Malaysia 4.87 73 3.85 50 558 43 520 129 Zambia 2.85 133 2.02 127 269 | 104 3.84
58  Kuwait 4.87 45 464 71 518 71 479 130  Swaziland 2.84 112 2.80 137 2.03 110 3.68
59  Hungary 4.87 58 4.25 74 510 42 524 131 Cameroon 2.80 137 175 125 279 | 103 3.87
60 Panama 4.86 51 4.42 32 599 99 417 132 Guinea 2.80 132 210 108 3.58 | 135 273
61  Spain 4.85 31 543 102 3.93 46 518 133 Mauritania 2.80 134 1.95 101 394 | 139 250
62  Montenegro 4.82 42 479 93 442 40 525 134 Timor-Leste 2.71 122 248 123 282 | 133 282
63  Thailand 478 71 3.95 45 564 76 475 135  Tanzania 2.70 124 2.36 130 2.58 | 132 3.16
64 Sri Lanka 4.78 101 3.05 29 6.02 38 5.26 136  Lesotho 2.68 130 216 134 2.35 119 353
65 Barbados 476 32 525 111 348 22 556 137 Madagascar 2.57 143 1.56 121 290 | 127 3.26
66 China 4.76 83 3.46 40 5.82 53 5.01 138 Burundi 2.50 128 2.20 n/a n/a 134 279
67  Serbia 471 54 439 84 4.87 65 4.86 139 Malawi 2.41 120 2.58 140 117 | 121 347
68 India 4.70 111 2.80 1 700 95 4.31 140  Ethiopia 2.34 141 1.62 126 278 137 2.61
69  Puerto Rico 470 52 442 n/an/a 55 497 141 Mali 2.32 139 1.65 128 267 | 136 2.63
70  Uruguay 4.66 49 450 80 4.94 85 453 142  Burkina Faso 2.27 136 1.79 129 259 | 142 243
71 Indonesia 4.66 89 3.26 39 582 63 4.88 143 Mozambique 2.22 135 1.81 132 242 | 140 244
72 Albania 4.62 79 3.60 66 5.29 56 4.96 144 Sierra Leone 1.74 131 211 141 1.00 | 144 210
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1.1: The Networked Readiness Index 2013

Table 4: Usage subindex and pillars

Individual Business Governent Individual Business Governent
usage usage usage usage usage usage

Rank Country/Economy Score  Rank Score Rank Score Rank Score Rank Country/Economy Score  Rank Score Rank Score Rank Score
1 Sweden 6.00 3 6.53 4 589 8 556 73 Vietnam 3.52 78 3.08 88 3.30 62 416
2 Finland 5.97 6 6.40 3 597 10 555 74 Argentina 3.51 60 3.92 90 328 | 117 3.35
3 Singapore 5.86 1 613 14 518 1 629 75 Egypt 3.49 69 343 108 3.1 80 3.92
4 Korea, Rep. 5.86 7 6.39 1 5.31 3 589 76  Philippines 3.46 95 2.69 47 3.65 67 4.04
5 Netherlands 5.78 5 642 8 553 15 5.39 77 Georgia 3.46 75 316 12 3.07 63 414
6 Denmark 5.75 1 6.65 7 556 24 5.05 78  Serbia 3.45 55 4.01 135 270 | 104 3.64
7 Norway 5.75 2 6.62 12 523 14 539 79  Armenia 3.44 77 3.08 89 3.30 78 3.94
8  Switzerland 5.70 10 6.15 1 611 31 4.86 80 Mongolia 3.4 90 279 78 3.39 66 4.06
9 Japan 5.62 13 588 2 6.01 27 498 81 India 3.41 121 1.97 45 370 40 455
10  Luxembourg 5.62 4 647 16 497 13 541 82 Moldova 3.39 72 3.36 129 2.86 76 3.97
11 United Kingdom 5.59 9 617 15 5.05 9 555 83  Thailand 3.39 88 2.84 63 3.50 86 3.84
12 Germany 5.57 14 588 5 5.81 26 5.01 84  Kenya 3.38 115 2.08 53 3.62 44 443
13 United States 5.51 18 5.66 10 5.37 11 549 85  Albania 3.37 84 293 79 3.38 95 379
14 lsrael 5.45 28 543 6 567 20 523 86  Dominican Republic 3.36 93 273 82 3.36 72 3.99
15 Taiwan, China 5.45 20 5.66 13 519 12 549 87  Bosnia and Herzegovina 3.34 73 3.32 104 315 111 3.55
16  Qatar 5.35 16 5.82 27 447 &5 5.5 88  Ecuador 3.33 85 292 92 327 94 379
17 Austria 5.23 19 5.66 9 539 35 465 89  Jamaica 3.32 86 2.89 86 3.32 97 3.76
18  Australia 5.22 15 5.88 25 454 19 525 90  Srilanka 3.32 110 219 57 357 57 4.20
19 New Zealand 5.20 17 578 23 454 18 529 91  Peru 3.32 87 2.89 93 3.26 90 3.81
20 Hong Kong SAR 518 12 591 19 477 30 4.87 92 Gambia, The 3.32 118 2.03 50 3.64 53 4.28
21 lceland 515 8 6.35 20 477 50 4.32 93  Guatemala 3.28 96 2.67 49 365 | 114 3.51
22 France 513 24 552 18 4.86 25 5.02 94 El Salvador 3.27 91 279 100 3.20 88 3.83
23 United Arab Emirates 5.07 36 4.90 28 4.31 2 599 95  Ukraine 3.27 74 317 84 335 | 121 3.28
24 Canada 5.04 27 544 24 454 22 514 96 Cape Verde 3.25 103 2.37 122 2.96 45 441
25  Estonia 5.01 23 553 29 413 17 5.36 97  Guyana 3.24 106 2.25 54 3.60 85 3.87
26  Belgium 4.97 25 548 17 494 41 448 98  Lebanon 3.21 63 370 116 3.02 | 134 2.90
27  Malta 4.92 22 559 38 3.81 16 5.37 99 Botswana 3.20 98 2.57 96 3.23 91 3.80
28 lIreland 4.87 21 559 22 458 43 444 100  Senegal 3.16 113 2.09 66 3.47 82 3.91
29 Malaysia 4.83 46 444 26 449 7 557 101 Namibia 312 99 253 76 340 | 116 3.43
30 Bahrain 4.83 30 513 56 3.59 4 578 102 Ghana 312 102 240 103 3.15 89 3.81
31 Saudi Arabia 474 47 439 30 410 6 573 103 Tajikistan 312 107 2.20 87 332 87 3.83
32 Portugal 4.50 4 47 36 3.86 28 4.93 104 Cambodia 3.09 112 214 70 3.44 |103 3.69
33 Spain 4.46 31 512 41 3.80 42 446 105  Venezuela 3.07 80 3.02 120 297 | 126 3.21
34 Barbados 4.44 26 548 43 372 64 413 106 lIran, Islamic Rep. 3.06 108 2.20 19 299 71 4.00
35  Slovenia 4.43 32 5.06 32 394 52 4.30 107 Rwanda 3.05 139 1.50 67 3.46 59 4.20
36 Lithuania 441 37 4.86 42 375 36 4.60 108  Nigeria 3.04 111 216 68 345 | 113 3.52
37 Oman 4.36 50 4.31 52 3.62 21 514 109  Zambia 3.04 122 184 80 3.36 79 392
38  Czech Republic 4.35 29 518 31 4.08 93 379 110  Paraguay 3.01 97 2.66 110 3.09 | 123 3.27
39  Puerto Rico 4.31 59 3.94 21 4.59 46 4.40 111 Honduras 3.01 101 245 75 340 | 127 317
40 Chile 4.24 53 412 44 3.7 29 490 112 Suriname 2.97 79 3.07 113 3.06 | 138 278
41 Brunei Darussalam 4.21 49 432 59 3.56 33 475 113 Bolivia 2.96 104 2.34 109 3.09 | 115 345
42  Kazakhstan 418 54 4.06 85 3.34 23 513 114 Liberia 2.93 126 174 69 345 |[109 359
43 Latvia 416 38 4.84 51 3.64 75 3.99 115 Mali 2.93 125 1.76 114 3.06 77 3.96
44 Brazil 4.08 58 3.97 34 390 48 438 116 Cote d'Ivoire 2.92 17 2.07 105 314 | 112 354
45 Italy 4.08 34 493 46 3.68 | 108 3.62 117 Uganda 2.89 131 1.65 106 3.13 84 3.90
46 Hungary 4.07 42 467 61 3.50 69 4.03 118 Pakistan 2.89 123 1.83 91 327 | 110 3.56
47 Croatia 4.06 39 483 81 3.36 73 3.99 119 Cameroon 2.86 130 1.65 98 321 | 101 371
48  Cyprus 4.05 44 452 60 3.51 65 413 120  Tanzania 2.86 127 1.68 102 3.16 99 373
49 Slovak Republic 4.04 35 492 65 347 | 100 3.71 121 Bangladesh 2.83 128 1.65 132 2.81 68 4.03
50 Poland 4.01 33 5.00 74 341 | 107 3.62 122 Gabon 2.83 105 2.34 130 285 | 120 3.30
51 Panama 4.00 65 3.59 39 3.81 37 4.60 123 Kyrgyz Republic 2.81 94 270 138 2.65 | 130 3.08
52  Azerbaijan 3.99 64 3.68 58 3.57 34 47 124 Nicaragua 2.76 120 1.98 111 3.07 | 125 3.21
53  Montenegro 3.95 56 4.01 71 343 47 439 125  Zimbabwe 2.72 14 2.09 115 3.03 | 132 3.05
54 Uruguay 3.94 51 417 72 343 55 4.22 126  Burkina Faso 2.71 140 1.49 131 283 92 3.80
55  Kuwait 3.94 40 4.83 83 3.35 | 105 3.63 127 Benin 2.70 109 219 117 3.01 | 135 290
56  Russian Federation 3.91 45 451 95 3.24 74 3.99 128  Mozambique 2.66 141 145 125 290 | 106 3.62
57 Seychelles 3.85 62 376 64 3.48 51 4.31 129  Libya 2.65 89 2.80 136 2.69 | 143 244
58  China 3.80 83 2.96 35 3.86 38 458 130  Ethiopia 2.62 143 1.34 140 2.62 83 3.91
59  Costa Rica 3.79 7 337 37 384 61 417 131 Malawi 2.60 136 1.56 121 297 | 122 327
60 Jordan 3.79 66 3.55 55 359 56 4.22 132 Mauritania 2.58 116 2.08 126 2.88 | 137 279
61  Macedonia, FYR 3.78 52 413 123 2.94 54 427 133 Madagascar 2.55 132 1.60 118 3.00 | 131 3.05
62  Turkey 3.78 68 3.51 48 3.65 60 4.18 134 Nepal 2.54 137 154 127 287 | 124 3.21
63  Bulgaria 3.75 48 432 101 318 98 374 135  Lesotho 2.52 129 1.65 133 279 | 128 312
64  Colombia 3.75 76 3.09 77 3.39 32 477 136  Timor-Leste 2.51 124 1.80 139 263 | 129 311
65  Mauritius 3.71 70 3.38 73 342 49 434 137  Sierra Leone 2.50 133 1.59 141 259 | 119 3.33
66  Mexico 3.68 82 298 62 3.50 39 455 138 Swaziland 2.49 19 1.98 124 290 | 140 2.58
67  Trinidad and Tobago 3.67 61 377 97 323 70 4.01 139 Guinea 2.47 138 1.53 128 2.86 | 133 3.02
68 Greece 3.66 43 453 107 311 118 3.34 140  Algeria 2.42 100 2.46 144 215 | 139 265
69  Romania 3.66 57 3.97 94 324 96 3.76 141 Chad 2.34 142 1.35 134 279 | 136 2.89
70 Indonesia 3.58 92 274 40 3.81 58 4.20 142 Yemen 2.27 135 157 137 268 | 141 256
71 Morocco 3.55 67 3.54 99 3.20 81 3.92 143 Haiti 217 134 1.58 142 256 | 144 2.36
72 South Africa 3.53 81 299 33 391 [102 370 144 Burundi 2.04 144 133 143 231 | 142 247
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1.1: The Networked Readiness Index 2013

Table 5: Impact subindex and pillars

Economic Social Economic Social
impacts impacts impacts impacts
Rank  Country/Economy Score Rank Score Rank  Score Rank  Country/Economy Score Rank Score Rank Score
1 Singapore 6.13 2 598 1 628 73 Gambia, The 3.44 63 3.31 79 357
2 Netherlands 6.00 4 593 3 6.08 74 Moldova 3.43 84 3.05 65 3.80
3 Finland 5.86 1 599 9 574 75 Vietnam 3.39 89 297 64 381
4 Sweden 5.77 3 593 10 562 76  Georgia 3.39 97 290 60 3.88
5  Korea, Rep. 5.71 12 524 2 619 77  Poland 3.38 64 3.31 86 345
6 Taiwan, China 5.65 7 549 6 582 78  Macedonia, FYR 3.36 92 296 70 377
7 lsrael 5.54 6 563 14 545 79  Nigeria 3.34 65 3.28 88 340
8  United Kingdom 5.48 14 5.09 4 586 80  Mauritius 8168 82 310 78  3.57
9  Switzerland 5.44 5 580 24 5.08 81  Ukraine 3.32 74 3.21 87 343
10  United States 5.43 1 532 1 555 82  Greece 818l 80 3.12 83 351
11 Norway 5.32 13 517 13 547 83  Armenia 3.31 69 3.26 90 337
12 Hong Kong SAR 5.28 15 5.03 12 554 84  Guatemala B3l 57 3.36 100 3.26
13 Denmark 5.25 9 533 19 518 85  El Salvador 3.30 103 2.85 71 376
14 Germany 5.22 10 532 22 512 86  Indonesia 3.30 101 2.85 72 374
15 Estonia 519 23 455 5 583 87  Bulgaria 3.30 75 3.20 89 339
16  Canada 514 16 4.93 17 535 88  Thailand 3.28 108 277 67 379
17 Japan 5.12 8 536 31 488 89  Albania 3.26 88 299 81 354
18  Australia 5.01 20 4.61 15 541 90  Ecuador 3.25 90 2.97 82 352
19 United Arab Emirates 4.94 28 413 7 575 91  Jamaica 3.23 81 310 92 3.36
20  France 4.86 17 492 32 479 92 South Africa 3.23 51 3.40 112 3.05
21 Luxembourg 4.81 25 447 20 515 93 Mali 3.17 71 328 108 311
22 New Zealand 4.81 26 447 21 515 94 Argentina 3.14 91 296 96 3.32
23 Qatar 4.80 33 3.85 8 575 95  Trinidad and Tobago 312 100 2.87 91 337
24 Austria 4.76 22 457 29 495 96  Bosnia and Herzegovina 312 96 2.90 0583833
25 Iceland 4.65 24 4.54 33 476 97  Romania 312 94 292 97 3.31
26  Puerto Rico 4.56 21 458 37 453 98  Serbia 3.09 105 2.83 93  3.36
27 Malaysia 4.52 29  4.02 25 502 99 lIran, Islamic Rep. 3.09 106 2.82 94  3.36
28  Belgium 4.51 19 467 4 434 100  Ghana 3.08 85 3.04 107 311
29 Malta 4.50 31 4.00 26 5.01 101 Kuwait 3.04 125 2.60 85 347
30 Lithuania 4.49 30 4.01 28 496 102 Tajikistan 3.03 111 275 98 3.31
31 Saudi Arabia 4.43 42 3.64 18 522 103 Guyana 3.02 107 2.80 102 324
32 Bahrain 4.39 52 3.39 16 5.38 104 Venezuela 3.01 95 291 106 3.1
33 lIreland 4.36 18 477 56  3.96 105  Botswana 2.97 14 273 103 3.21
34 Chile 4.35 35 373 27 497 106  Pakistan 2.97 99 2.88 113 3.05
35 Portugal 4.32 36 3.70 30 494 107 Cambodia 2.94 124 262 101 3.26
36  Spain 4.22 32 3.86 36 458 108  Honduras 2.94 98 2.89 14 299
37  Kazakhstan 418 66 3.28 23 5.09 109  Liberia 2.91 10 275 109  3.08
38  Barbados 413 27 424 52  4.03 110  Ethiopia 2.90 127 2,53 99 327
39  Brunei Darussalam 4.07 48 343 35 471 111 Morocco 2.89 122 2.65 105 313
40  Slovenia 4.05 34 3.82 46 427 112 Zambia 2.89 15 271 10 3.07
41 Oman 4.04 61 3.34 34 475 113 Benin 2.88 87 3.01 123 275
42 Hungary 4.00 41 3.66 40 435 114 Bolivia 2.88 123 2.62 104 314
43 Czech Republic 3.97 40  3.66 44 428 115 Uganda 2.86 121 2.65 11 3.07
44 Montenegro 3.87 39 3.67 49  4.08 116 Lebanon 2.86 102 2.85 120 286
45  Latvia 3.87 38 3.68 51 4.06 117 Mozambique 2.82 16 271 17 293
46 Uruguay 3.83 588189 45 427 118  Nicaragua 2.80 120 2.67 16 293
47 Colombia 3.83 70 3.24 38 442 119 Cameroon 2.78 104 2.84 126 272
48  Panama 3.80 73 322 39 438 120  Cote d’Ivoire 2.77 93 293 129 261
49  Costa Rica 3.75 46 3.50 53 3.99 121 Paraguay 2.75 109 276 122 275
50 Brazil 3.74 50 3.40 48  4.08 122 Namibia 2.75 17 270 121 280
51 Cyprus 3.73 45  3.50 55 3.97 123 Kyrgyz Republic 2.75 126 2.56 115 293
52 Mexico 3.72 72 3.23 47 422 124 Malawi 2.73 12 274 127 271
53  Russian Federation 3.72 54 3.38 50  4.06 125 Burkina Faso 2.72 18 270 124 274
54 Jordan 3.70 49 342 54 398 126  Bangladesh 2.71 128  2.52 18 290
55  China 3.69 83 3.08 42 429 127 Tanzania 2.61 136 2.34 19 289
56 India 3.67 43 3.63 73 371 128  Zimbabwe 2.55 19 268 132 242
57  Slovak Republic 3.67 44 3.54 66  3.80 129 Nepal 2.54 135 2.36 1256 273
58  Mongolia 3.65 86 3.02 43 429 130  Suriname 2.53 13 274 137 233
59  Azerbaijan 3.65 59 335 57  3.94 131 Timor-Leste 2.50 132 2.38 128 2.61
60 ltaly 3.63 37 3.69 80 357 132 Gabon 2.42 129 244 133 241
61 Rwanda 3.62 58 3.35 61 388 133 Sierra Leone 2.42 133 237 131 246
62  Egypt 3.60 67 3.28 58 393 134 Mauritania 2.39 130 242 136 236
63  Croatia 3.59 55  3.38 68  3.79 135  Madagascar 2.38 139 225 130 2,50
64 Turkey 3.54 68 3.26 63 3.82 136 Guinea 2.33 131 240 140 225
65  Cape Verde 3.53 76 3.20 62 3.86 137 Swaziland 2.33 140 2.25 134 240
66  Dominican Republic 3.53 79 316 59  3.89 138 Libya 2.32 137 233 138 2.31
67  Senegal 3.51 60 3.35 75 367 139 Chad 2.30 138 2.33 139 226
68  Philippines 3.50 56 3.37 76  3.62 140  Lesotho 2.21 144 2.03 135 239
69  Seychelles 3.49 78 319 69 378 141 Haiti 2.20 134 237 142 2.03
70  Srilanka 3.47 62 3.33 77 3.62 142 Algeria 211 143 2.08 141 215
71 Kenya 3.47 47 346 84 347 143 Yemen 2.08 142 2.20 143 1.96
72 Peru 3.45 77 3.20 74 370 144 Burundi 2.06 141 223 144 190
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Figure 4: The Networked Readiness Index map

Score
W 5.4-7.0 (best)
5.0-5.4
4.0-5.0

W 3.3-4.0
W 1.0 (worst)-3.3
M Not covered

Note: An interactive version of this map is available at www.weforum.org/gitr.

organizational models and 2nd for the impact of ICTs in
creating new services and products, which highlights
the importance of ICTs for innovation in service-based
economies.

Denmark ranks 8th overall, yet it is only 4th among
the Nordics. Down four places, the country worsens its
showing in almost two-thirds of the indicators comprising
the NRI. The level of networked readiness remains
astounding, however. Denmark tops the individual usage
pillar, boasting some of the highest rates of Internet
usage (6th), households with personal computers (6th),
broadband Internet subscriptions (3rd), and mobile
broadband subscriptions (6th).

Down one, the United States slips to 9th place
despite a performance essentially unchanged from
the previous year. This constitutes the country’s
worst showing since the first edition of the GITR in
2001, in which it ranked 1st, although changes to the
methodology and in the composition of the NRI over
time cause the results not to be strictly comparable.
The United States now appears in the top 10 of only
two pillars, compared with six just one year ago.

The country still possesses many strengths, which

have contributed to making it the world’s innovation
powerhouse for decades. However, this leadership is
now being contested. The United States ranks only 12th
worldwide for the number of PCT patent applications in
2009 and 2010 on a per capita basis. The rate of 134
applications per million population is less than half that
of leading Sweden (297 applications), Switzerland (285),
and Finland (279).
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Gaining one rank, Taiwan, China, enters the top 10.
Second among the Tigers, Taiwan owes its fast-paced
economic development to ICTs, which have been at
the heart of its industrialization since the early 1980s.

In addition to being a major manufacturing base for
electronics and high-tech products, Taiwan has become
an innovation hub. Beyond the ICT sector, technology
has permeated the entire society. Usage of ICTs is
widespread (15th) and their impacts are profound both
economically (7th) and socially (6th). On a less positive
note, Taiwan’s performance is undermined by the
relatively mediocre quality of its political and regulatory
environment (33rd), Taiwan’s second-worst pillar rank.5

EUROPE AND THE COMMONWEALTH OF
INDEPENDENT STATES

Several European countries continue to lead the
rankings, showcasing their strong efforts and
commitment to fully develop and leverage ICTs to
boost their competitiveness and the well-being of their
citizens. As presented in the previous section, seven
European countries, led by Finland and Sweden, are
positioned within the top 10. Within the European Union,
while stark intra-regional disparities persist, it is worth
noting that the divergence across Member States in
the NRI is significantly narrower than it is in the Global
Competitiveness Index,® the most comprehensive
analysis for measuring the set of policies, institutions,
and factors that drive the productivity of an economy.
This reflects the longstanding efforts of the European
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Box 1: Sketching the new digital divide

The Networked Readiness Index (NRI) aims to measure the
ability of countries to leverage information and communication
technologies (ICTs) for improved competitiveness and well-
being. This ability depends on multiple factors, as detailed in
this chapter and reflected in the comprehensive framework
underpinning the NRI. The NRI results confirm the presence
of the digital divide between advanced economies on the one
hand and emerging and developing economies on the other.

Figure 4 presents an intensity map of the world, with
economies color-coded based on their NRI overall score
measured on a 1-to-7 scale, with best- and worst-performing
economies appearing in dark green and red, respectively.
The contrast between advanced economies (see Table
1 for classification) and the rest of the world is stark and
betrays the inability or limited capacity of a vast majority of
countries to fully reap the benefits of ICTs. The green color,
corresponding to a score of 5 and above, paints parts of
Western Europe, with all Nordics but one painted dark
green, along with the United States, Canada, Australia, New
Zealand, Japan, and the Asian Tigers. The rest of the map is
almost entirely devoid of green. The only exceptions are Israel
(in 15th place, with an NRI score of 5.4), Estonia (22nd, 5.1),
Qatar (23rd, 5.1), and the United Arab Emirates (25th, 5.1)—all
pockets of strong performance in their respective regions,
which are characterized by serious shortcomings.

Although a vast majority of them trail the advanced
economies, the developing and emerging economies do
not draw a homogenous picture—far from it. The map is
mostly yellow (corresponding to NRI scores between 4 and
5) in Central and Eastern Asia and orange (scores between
3.3 and 4), with red patches in the Caucasus. The picture is
predominantly orange in the rest of Developing Asia. In South

Figure A: The digital divide in the 10 pillars of the NRI

@® Emerging and developing economies
@ Advanced economies

1. Political and
regulatory environment

10. Social
impacts

9. Economic
impacts

8. Government
usage

7. Business
usage

6. Individual usage

Note: Pillar scores are measured on a 1-to-7 scale (where 1 is the lowest score and 7 is the highest).

Asia, Bangladesh and Nepal show in red, while the Southeast
Asia region presents a slightly brighter image, devoid of red
and with Malaysia in yellow. The orange color also dominates
in Latin America and the Caribbean. There, Chile, Uruguay,
Panama, and Costa Rica contribute to a brighter picture, but
19 countries score below the mid-point and four of them are
coded red (scores lower than 3.3) on the map. The picture is
predominantly red across sub-Saharan Africa, where only a
handful of nations, including South Africa and Kenya, appear
in orange. Mauritius (not shown on the map) is the only one
of the region’s 33 studied countries to obtain a score above
4. Finally, the patchwork of colors—from green to red—in

the Middle East and North Africa (MENA) region betrays its
profound diversity. In the NRI rankings, a gap of 111 places
separates Qatar (23rd, with a score of 5.1) from Yemen (139th,
2.6).

In Europe—home to advanced, emerging, and
developing economies—the picture is very mixed. A patch
of yellow stretches almost uninterruptedly from the Iberian
Peninsula through ltaly, Slovenia, the Czech Republic,
Poland, and the Baltics on to Russia. Adjacent is a cluster of
underperformers, depicted in orange and comprising most of
the Balkan countries, Romania, and Ukraine. Greece belongs
to this group. Sitting 63 places behind Finland, it is the only
advanced economy, along with the Slovak Republic, to score
lower than 4.

Looking in greater detail, Figure A reveals that the digital
divide is present across the 10 pillars of the NRI, even though
the average scores necessarily conceal vast differences
within the two groups. A traditional conception of the digital
divide tends to focus on differences in terms of infrastructure
and technological adoption. Despite rapid growth, the divide

2. Business and innovation
environment

3. Infrastructure and
digital content

4. Affordability

5. Skills

(Cont'd.)
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Box 1: Sketching the new digital divide (contd.)

in these two areas remains high. Of the 10 pillars,
infrastructure and digital content and individual usage are

the two where the score differentials between advanced
economies and the rest of the world are the biggest (2.7).
Although mobile telephony is becoming ubiquitous almost
everywhere, figures for Internet usage and broadband access,
let alone mobile broadband access and PC ownership,
remain low in most parts of the world.

Table A reports aggregate penetration rates (weighted
by population) for various technologies in the 109 developing
economies and 35 advanced economies covered by the NRI.
As of 2011, there were 81 mobile telephony subscriptions per
100 population in the developing economies under review,
not too far from the 111 subscriptions per 100 population
of advanced economies. However, when it comes to
Internet access, the ratios are much more skewed. Seventy-
seven percent of individuals in advanced economies use
the Internet, about three times as many as in developing
countries (25 percent). The figures for PC ownership yield a
similar ratio of 3.5 to 1 higher. In terms of mobile broadband
subscriptions, the ratio is 7.3 to 1 in favor of advanced
economies. Mobile telephony alone will not allow developing
countries to bridge the digital divide. One must hope that the

Table A: Penetration of various technologies, 2011

Population-weighted rates

Developing
economies (109)

same degree of innovation, competition, and attention that
contributed to making mobile telephony affordable, useful,
and ubiquitous will spread to other technologies.

Figure A reveals that the divide is not limited to mere
differences in terms of ICT adoption. It extends well beyond,
covering all aspects of networked readiness. In particular, the
gap is large when it comes to ICT impacts. This is arguably
the result of biggest concern, as impact is ultimately what
really matters. Narrowing this new digital divide will take even
more effort than narrowing the gap in ICT access.

In the 2012 edition of the GITR, we had already
highlighted the digital divide in our analysis. Very little
progress has been made this year toward reducing this
divide, with a few exceptions. Several members of the Gulf
Cooperation Council and the Commonwealth of Independent
States have posted significant improvements. But these
encouraging developments have only a negligible impact
on the overall picture and conclusions drawn here. The lack
of convergence since last year is not surprising given the
complexity and multiplicity of factors driving a country’s
networked readiness. It will take time and considerable effort
for the developing world to reduce the gap.

Ratio of advanced to
developing economies

Advanced All
economies (35) economies (144)

Mobile cellular telephone subscriptions per 100 pop. 81.3 110.7 85.7 1.4
Fixed (wired) broadband subscriptions per 100 pop. 5.1 28.7 8.7 5.7
Active mobile broadband subscriptions per 100 pop. 8.8 64.8 17.0 7.3
Percentage of individuals using the Internet 25.0 77.3 32.8 3.1
Percentage of households with a computer 22.2 7.7 31.2 3.5

are available for 2011 are excluded from the calculation.

Source: Authors’ calculation, based on ITU’s World Telecommunication/ICT Indicators Database 2012 (December 2012 edition).
Note: See Table 1 for country classification. Penetration rates are based on the sample of 144 economies included in the NRI. For each technology, economies for which no data

Union to narrow the digital divide in Europe and build

an internal digital market, as corroborated by the launch
of a new Digital Agenda for Europe,” one of the seven
flagship initiatives of the European Commission’s Europe
2020 Strategy for growth and jobs for the present
decade.

Within Europe—beyond the Nordic countries, the
Netherlands, Switzerland, and the United Kingdom—
Germany in 13th place and going up three notches is
leveraging ICTs quite efficiently, especially in terms of
boosting its economic impacts for competitiveness,
where it scores within the top 10. The country continues
to boast a highly developed ICT infrastructure (10th),
which translates into a high uptake by individuals
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(14th), with one of the highest broadband Internet
subscriptions (8th) in the world, and by businesses (5th)
that are extensively using ICTs in their transactions with
other businesses (14th) and with consumers (14th). In
addition, the outstanding innovation capacity of the local
firms (3rd) coupled with a well-performing educational
system (20th) results in the already-mentioned high
levels of economic impacts (10th) and in innovation and
knowledge-intensive activities (15th).

Luxembourg, in 16th place and five ranks higher
than last year, continues to improve its ICT infrastructure
(12th) and its strong uptake by individuals, businesses,
and government. Since identifying ICTs as one of the
crucial sectors needed to diversify its economy and
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improve efficiency in other crucial sectors, such as the
financial sector, Luxembourg’s government’s strong
vision (5th) in upgrading ICT uptake has resulted in
one of the world’s highest rates of Internet users (5th)
and households with a personal computer (3rd) and
an Internet connection (6th). Notwithstanding these
achievements, the economic impacts of ICTs (25th) to
boost innovation, while improving, still remains below
other very advanced economies, the result of some
weaknesses in an innovation system that has recently
been developed. Further strengthening the country’s
national innovation capacity would thus yield better
results for the ICT infrastructure and uptake that is
already world class.

Within the top 20, as last year, Austria places 19th,
with a rather stable profile. The country continues to
exhibit a very strong ICT infrastructure and digital content
(9th) that, coupled with a good skill base (24th), allows
for a strong individual uptake (19th), with high rates of
Internet users (15th) and extensive use of the Internet for
economic transactions between businesses (3rd) and
with consumers (16th). Moreover, the country’s long-
lasting investments in innovation and the integration of
ICTs in this favorable ecosystem result in good economic
impacts (22nd). On a less positive note, Austria continues
to suffer from high tax rates (120th) and cumbersome
procedures (97th) to open a business, which can hinder
the ability of existing and new businesses to appear and
grow.

Once again, Estonia ranks as the highest Central
and Eastern European country, in 22nd place, gaining
two positions in the rankings. The strong vision of its
government (23rd) and its success (14th) in developing
ICTs as one of the critical industries for the local
economy continues to yield good impacts (15th), both
in economic (23rd) and social (5th) terms, where the
country depicts one of the strongest performances
across the globe. Following the example of the Nordic
countries, Estonia has managed to develop a strong
ICT infrastructure and encourage a strong uptake by
citizens (23rd), by businesses in their transactions
with other businesses and government (15th), and by
the government (23rd), which continues to expand its
offerings of online services. Going forward, the country
could benefit even further by strengthening its innovation
system, which still suffers from some weaknesses and
limits the private sector’s capacity to innovate (33rd) and
thus benefit from the full potential that ICTs can offer.

Belgium, in 24th place—two notches down from
last year—continues to leverage ICTs strongly to obtain
high economic impacts (19th) thanks to a well-developed
ICT infrastructure (18th), a world-class educational
system (3rd), and an innovation and entrepreneurship-
prone environment (18th) that allows for a fairly high
innovation capacity in local firms (11th). In order to
keep boosting ICT uptake, mobile cellular tariffs should
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fall (127th), as this seems to affect mobile phone
subscriptions (50th) and especially mobile broadband
subscriptions (56th). Furthermore, the government could
expand its offerings of online services (39th), notably the
facilities to increase citizens’ online participation (81st),
which remains below the EU average.

Despite a drop of three positions, France—in 26th
place—achieves a good and harmonious uptake of ICTs
across all different agents in society and achieves strong
economic impacts (17th), thanks to a good skill base
(21st). Overall, ICT infrastructure and digital content has
continued to improve (28th) and, although a bit more
costly to access (86th), overall use has remained high,
with the government significantly expanding its offerings
of online services (8th). On a less positive note, a slight
deterioration in the business and innovation environment
(89th), along with a high tax system (130th), can
potentially impede future ICT-related startups.

Portugal and Spain, despite their current economic
difficulties, maintain their positions in the rankings at
33rd and 38th place, respectively. Both countries have
managed to develop a solid ICT infrastructure (34th and
31st, respectively), which has resulted in relatively good
levels of ICT uptake by most stakeholders. This is the
case especially for Spain, where both the government’s
offerings of online services (23rd) and Internet broadband
subscriptions (26th), including mobile broadband (25th),
are high and close to those of other Western European
economies despite the high cost of mobile telephony
(132nd). In both cases, the economic impacts that could
accrue from ICTs are somewhat jeopardized because of
weaknesses in their innovation systems and the quality
of their educational systems (94th and 97th, respectively),
which limit the capacity of businesses to innovate (40th
and 44th, respectively) and, therefore, hinder the needed
economic transformation of both countries toward
higher-knowledge-intensive activities (53rd and 37th,
respectively).

In Southeastern Europe, Slovenia, stable in 37th
place, continues its regional leadership in terms of
leveraging ICTs. With a well-developed ICT infrastructure
and a good skill base (36th) despite some quality
concerns in the educational system (63rd), the country
has obtained high levels of ICT penetration, with
Internet users reaching close to three-quarters of the
population (28th) and a high level of broadband Internet
subscriptions (24th), despite the relatively high cost of
ICT access (85th). In order to improve the economic
impacts of ICTs (34th), Slovenia should continue
strengthening its rather pro-business environment while
addressing some of the weaknesses of its innovation
system, such as the lack of available venture capital
(113th). This rather positive outlook contrasts with
the situation of other countries in the region, such as
Bosnia and Herzegovina and Serbia in 78th and 87th
positions, respectively, which reflect a yet insufficiently
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developed ICT infrastructure and uptake and weak
innovation systems that hamper their capacity to fully
leverage ICTs to boost competitiveness.

Stable in 42nd place, the Czech Republic
continues to strive in terms of a well-developed ICT
infrastructure (23rd) and high penetration in terms of
individual usage (29th), with many Internet users (27th)
and mobile broadband subscriptions (21st), despite the
high cost of ICTs (99th). As a result, e-commerce, both
between businesses (23rd) and between businesses and
consumers (8th), is well developed. On a less positive
note, and although governmental online services have
increased, they remain relatively low (53rd). Going
forward, the country could benefit more from ICTs to
boost innovation (82nd) and raise competitiveness by
addressing some of the current weaknesses in the
innovation system, such as limited venture capital (84th).
Other countries in Central Europe—such as Hungary,
Poland, and the Slovak Republic in 44th, 49th, and
61st place, respectively—have also remained stable
with little variation in the rankings, despite relatively well
developed ICT infrastructures and penetration rates.
However, serious weaknesses in their innovation systems
hinder their capacity to properly integrate their digital
development into a well-performing ecosystem that
allows for higher innovation rates. In addition, Bulgaria
and Romania, in 71st and 75th place, respectively, close
the EU rankings, with lower rates of ICT uptake and
unstable environments that impede their potential for
higher economic and social returns.

Turkey, in 45th place, ascends seven notches
in the rankings, thanks to an overall improvement in
its political and regulatory framework (54th) and in its
business and innovation environment (43rd); a significant
improvement in developing crucial ICT infrastructure,
such as international Internet broadband capacity (42nd);
and, above all, a drop in tariffs to access ICTs (4th),
which have allowed for higher ICT penetration in terms
of broadband subscriptions (56th) and Internet users
(69th). Notwithstanding this progress, the country still
suffers from an insufficiently developed skills pool (81st),
the result of a low secondary education enrollment
rate (88th) and a poor educational system (100th) that
hamper the capacity of the country to fully leverage
ICTs to boost innovation and raise national productivity
levels. Addressing these weaknesses while improving
government online tools to boost citizens’ participation
could help the country increase both its economic and
social impacts going forward.

A drop of two places leaves Italy in 50th position.
Deterioration in the country’s political and regulatory
environment (95th) and a relative stagnation in its
progress toward improving its ICT infrastructure (40th),
boosting a higher ICT uptake, and consequently
obtaining higher economic and social impacts have
resulted in this small decline. Overall, it is worth noting
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the perception of a lack of coherent government vision
to boost ICTs (118th) and the limited role that ICTs play in
organizing economic transactions between businesses
(101st) and between businesses and consumers (83rd).
These factors, coupled with the persistent weaknesses
in the innovation system (69th) and in the quality of
education (87th), are hindering the country’s capacity to
leverage ICTs better and obtain higher economic and
social impacts.

As in Italy, the rapid deterioration of the political
and regulatory environment (103rd), the lack of a
government vision to boost ICTs (138th), and the stark
weaknesses in the national innovation system that hold
back the capacity of local firms to innovate (104th)
have resulted in Greece’s drop of five positions, down
to 64th place. The current economic difficulties have
slightly affected the country’s otherwise fairly well
developed ICT infrastructure (46th), mainly in terms
of international Internet bandwidth (51st), although
individual uptake (43rd) has improved, notably in the
number of Internet users (51st). In terms of obtaining
better returns for national ICT investments, the country
will need to address the already-mentioned weaknesses
in its innovation system and improve the quality of its
educational system (115th).

Within the Commonwealth of Independent States,
several countries have fully recognized the potential
of ICTs to leapfrog and diversify their economies, and
important progress has been recorded since last year.

Leading the region, Kazakhstan depicts a strong
performance with a rise of 12 positions to 43rd place.
Improvements virtually across the board—led by a strong
government vision (35th) that continues to develop the
ICT infrastructure (63rd) and supports stronger ICT
uptake—as evidenced by the number of Internet users
(62nd), along with households with a personal computer
(63rd) and those with Internet access (55th), which
have almost doubled since the last observation—have
driven this good result. Notwithstanding this progress,
the economic impacts (66th) accruing from a higher
use of ICTs remain modest in their ability to spur new
services or products (92nd) and raise the national
competitiveness, mainly because of a low capacity for
local innovation (92nd), an educational system that is
deemed insufficient for the challenges ahead (101st),
weaknesses in the political and regulatory environment
(77th), and some concerns about the functioning of the
judicial system (94th).

The Russian Federation, overtaking China as the
leading large emerging economy, rises two positions to
54th place thanks to improvements in higher rates of
general ICT uptake, with growing numbers of Internet
users (57th) and, especially, a spectacular increase
in mobile broadband subscriptions (20th) that has
multiplied exponentially, as almost half of the population
now benefit from it. Despite this progress, the country
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continues to suffer from low rates of e-business (107th),
a weak political and regulatory framework (108th), and
a poor business and innovation environment (90th) that
affects its capacity to further leverage ICTs to boost its
economy and benefit from higher rates of products and
service innovation (123rd).

Azerbaijan, in 56th place, continues its ascension
in the rankings as a result of an improvement in its
ICT infrastructure, especially in terms of international
Internet bandwidth capacity (64th), that—coupled with
affordable prices (20th)—result in higher rates of ICT
uptake. This is seen in rising numbers of broadband
subscriptions (53rd), including mobile broadband (50th),
which has rapidly expanded in the past year. Despite
these significant advances in boosting the national
connectivity, economic and social impacts (59th) could
be further enhanced if the current weaknesses in
fostering innovation and entrepreneurship (86th) and
increasing the quality of the educational system (109th)
were addressed.

Within the region, Georgia and Armenia—showing
some of the highest gains in our rankings, of 23 and
12 positions, respectively—reach 65th and 82nd place,
respectively. They are joined by Ukraine and Tajikistan
with more moderate rises of two positions to 73rd and
112th place, respectively, in this overall regional positive
trend. On a less positive note, the Kyrgyz Republic, at
118th, has not managed to join its neighbors in better
leveraging ICTs to boost its economic competitiveness.

ASIA AND THE PACIFIC

Asia is home to some of the wealthiest economies and
some of the most successful development stories in

the world, but also to some of the poorest countries. A
similarly profound diversity characterizes Asia’s digital
landscape, thus making it impossible to draw a uniform
picture of the region. The most digitized and innovative
economies—the Asian Tigers—co-exist in the region

with some of the least-connected ones. Nowhere else
does the regional digital divide run so deeply. Regardless
of their position on the development ladder, all Asian
economies have much to gain from increased networked
readiness. It will allow populations of the least-advanced
countries to gain access to much-needed basic services,
improved government transparency and efficiency,
and—for the most advanced, many of which suffer from
anemic economic growth—it will contribute to boosting
their innovation capacity. The NRI reveals that in the case
of Asia’s best-performing economies, the governments
typically lead the digital effort, unlike in Europe. At the
heart of Asia, and representative of its immense diversity,
the Association of Southeast Asian Nations (ASEAN)
is fairly dynamic. Led by Singapore, all eight ASEAN
members covered by the NRI improve their overall score
and a majority progress in the rankings, albeit in some
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cases—such as Cambodia and the Philippines—from a
low base.

The Republic of Korea (11th) gains one rank and
now stands in the doorway of the top 10. The country’s
performance is particularly lopsided. Korea ranks 32nd
and 23rd in the environment subindex and the readiness
subindex, respectively. By contrast—and remarkably
enough—it places 4th in the usage subindex and 5th in
the impact subindex.

The lowest-ranked Tiger economy, Hong Kong
SAR, places 14th overall. Its performance is arguably
more balanced than those of Taiwan and Korea: Hong
Kong ranks no lower than 30th in nine of the ten pillars.®
The most positive aspect is its 2nd rank in the business
and innovation environment pillar, just behind Singapore.
ICT usage is widespread (20th), and Hong Kong holds
the record for the most mobile telephone subscriptions
per capita, with 215 for every 100 population.

Australia occupies the 18th rank, one notch
lower than a year ago. The county’s performance is
undermined by a poor score in the affordability pillar.
Although most of the 19 main ICT service categories
are fully liberalized, average prices of mobile telephony
and Internet remain very high by international standards,
earning Australia the 97th rank in this category.

Ahead of its neighbor in the previous edition of the
NRI, New Zealand drops six places to 20th, two lower
than Australia this year. The quality of its regulatory
and business environment is outstanding, earning New
Zealand the 2nd spot in the environment subindex,
just behind Singapore. In particular, the transparency
and efficiency of its institutions are among the world’s
best. The excellent skill base of the population (6th) also
contributes to the country’s high degree of readiness. As
for most advanced economies featuring high in the NRI,
the affordability pillar (100th) is New Zealand’s only real
weakness.

One of the world’s most prolific innovators, Japan
ranks a disappointing 21st overall and is down three
spots from the previous edition. A number of important
shortcomings in the environment subindex, including red
tape, prevent the country from playing a leading role in
the NRI. The biggest competitive advantage of Japan is
without doubt its innovative and sophisticated business
sector (2nd). Technology and innovation have greatly
contributed to making Japan one of the most productive
economies worldwide. But beyond the tremendous
impact of technology on the economy, it has not had
an important impact on society at large (31st). A more
conducive institutional framework, including a renewed
commitment by the government, could usher in new
drivers of growth for Japan.

Despite losing one rank, Malaysia (30th) remains
the best-ranked economy in Developing Asia. Trying
to emulate the success of Korea and other Asian
Tigers, the Malaysian government has been pursuing
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a long-term transformation plan with the ambition of
achieving high-income status by the end of the decade,
with ICTs playing a critical role. Most government-
related indicators reflect this commitment, and Malaysia
places 7th in the government usage pillar. Businesses
are quite aggressive at adopting technology and are
increasingly innovative. The government-led efforts seem
to be starting to have a transformational impact on the
economy (29th) and the society at large (25th). Areas of
weaker performance include infrastructure (73rd) and
individual usage (46th), owing to the relatively low rates of
adoption of the latest technologies.

China posts a fall of seven places in the rankings
this year, and occupies the 58th position overall and
second among the BRICS countries,® falling below
Russia (54th). To better leverage ICTs, China faces
important challenges across the board. Its institutional
framework (56th), and especially its business
environment (105th), present serious shortcomings
that stifle entrepreneurship and innovation, including
excessive red tape, high taxes (127th), and questionable
intellectual property protection—for instance, almost
80 percent of installed software in China is estimated
to be pirated. Our study also points to the limited or
delayed availability of new technologies (107th) despite
the presence of pockets of technological excellence
in certain sectors and regions of the country. In terms
of readiness, the country ranks a low 83rd in the
infrastructure and digital content pillar, mainly because
of its underdeveloped Internet infrastructure, especially
in certain rural areas that do not benefit from the rapid
development experienced in urban centers. China gets
high marks in the affordability and skills categories,
placing 40th and 53rd, respectively. Looking at actual
ICT usage (58th), penetration rates remain quite low in
absolute terms but should be considered in the light
of the sheer size of the country and the large rural
population. A mere 40 percent of individuals use the
Internet on a regular basis. There are 12 fixed broadband
Internet subscriptions for every 100 population; mobile
broadband Internet is nearly as widespread, with 10
subscriptions per 100 population. By contrast, ICT usage
among businesses is extensive (35th). China is becoming
more and more innovative, and this in turn encourages
further and quicker adoption of technologies. The
government is placing great hopes in ICTs to boost
productivity and, ultimately, growth. Its efforts in
promoting and using ICTs are reflected in China’s strong
showing in the government usage pillar (38th).

With a performance essentially unchanged from
the previous edition, India progresses one rank to
68th. India’s performance remains very mixed. The
most worrisome aspects are the mediocre quality of
the political, regulatory, and business environment
(85th), as well as its lack of digital infrastructure (111th).
Extensive red tape stands in the way of businesses,
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and corporate tax at 62 percent of profit is among

the highest in the world. Other variables within the
environment subindex are better assessed, including the
availability of new technologies (47th), the availability of
venture capital (26th), the intensity of local competition
(84th), and the quality of management schools (33rd).

A critical determinant of a country’s readiness, India’s
literacy rate is among the lowest in the sample at 63
percent (121st). On the other hand, intense competition
in the sector and innovations for the “bottom of the
pyramid” have made India the leader in the affordability
pillar, thus providing a significant boost to its readiness.
Partly owing to the weaknesses noted above, adoption
of ICTs remains dismally low in India, as reflected in its
121st rank in the individual usage pillar. Although mobile
telephony is becoming ubiquitous, only one person in
ten uses the Internet regularly. Accessing it at broadband
speed remains the privilege of a very few, with a single
fixed broadband Internet subscription for every 100
population. Mobile broadband access has already
become more widespread, with two subscriptions per
100 population. By contrast, businesses are early and
assiduous adopters of new technologies (40th). And

the government is placing a lot of emphasis on ICTs as
a way to address some of the country’s most pressing
issues, including job creation, corruption and red tape,
and education. Whether this vision will translate into a
transformation of the economy and society remains to
be seen. But already ICTs are having an—albeit small—
transformational impact on the economy, which is partly
reflected in India’s performance in the economic impacts
pillar (43rd).

Thanks to a two-place improvement, Sri Lanka
(69th) now trails its neighbor by just one rank, even
though the country fails to improve its score. Sri Lanka
and India are the only two countries in the South Asia
Association for Regional Cooperation (SAARC)
group to rank higher than the 100th mark. A huge gulf
separates them from other SAARC members Pakistan
(105th, down three), Bangladesh (114th, down one), and
Nepal (126th).

Within ASEAN, Thailand (74th) leads a group of
four members that do not leverage ICTs to their full
potential. Trailing by more than 70 and 40 places behind
Singapore and Malaysia, respectively, Thailand exhibits a
number of weaknesses across the board. The highlights
of its performance are the relative affordability of ICTs
(45th), in particular mobile telephony, and the quality of
its business and innovation environment (52nd). However,
in this latter category as elsewhere, Thailand alternates
good and poor assessments. Aside from mobile
telephony, other technologies remain relatively scant,
translating to a middling 88th rank in the individual usage
pillar. Also the institutional environment does not seem
to be particularly conducive (81st) and the government
does not appear to be particularly ardent at pushing
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the digital agenda nationwide (86th). In this dimension,
the satisfactory ranks obtained in both the Government
Online Service Index (64th) and E-Participation Index
(46th) conceal relatively low marks (0.51 and 0.32,
respectively, on a 0-to-1 scale).

ASEAN’s most populous country, Indonesia,
advances by four ranks and climbs to 76th place. The
affordability pillar is where Indonesia ranks the highest
(89th). Elsewhere, its most positive features are found
in the usage subindex, where Indonesia improves
by no less than 15 places to reach 70th position. In
particular, the country ranks an impressive 40th for
business usage. Companies are quick at absorbing
the latest technologies and are becoming increasingly
innovative. Mobile telephony is already ubiquitous, but
other technologies exhibit spectacular growth rates,
though from a very low base (92nd in individual usage
pillar, up 11). For instance, mobile broadband technology
increased more than tenfold between 2010 and 2011,
reaching 22 subscriptions per 100 population (48th).
Also, Indonesians are notoriously very assiduous users of
virtual social networks (only 51st, but with an impressive
score of 5.7 on a 1-to-7 scale). Finally, a 17-place jump
in the government usage also contributes to the positive
trend. Unfortunately, these positive results do not—yet—
translate into similar progress in the various measures
of ICT impact, earning Indonesia a low 86th rank in this
subindex, unchanged from a year ago.

With a performance essentially unchanged from the
previous year, Vietnam loses one rank to place 84th.
As for most ASEAN countries, the affordability pillar
constitutes the best aspect of Vietnam’s performance
(38th). For the rest, many shortcomings are present in
all dimensions of the NRI. Perhaps the most worrisome
aspect is the poor overall quality of the political,
regulatory, and business environments. As a result,
Vietnam ranks a disappointing 97th in the environment
subindex. Such lack of conduciveness is not only
detrimental to ICT development, but also seriously
undermines the country’s competitiveness in general.

Second to last within ASEAN, the Philippines
remains in 86th position despite a significant
improvement in its overall score. The country manages
to boost its marks where it is the most desperately
needed, namely the environment subindex. Up 11 spots
year to year, the Philippines still ranks a dismal 100th in
this dimension, the very last among ASEAN countries.
In particular, the extent of red tape remains alarming
despite some progress, and the Philippines is among
the worst worldwide in several related indicators. On
a much more positive note, the country ranks 68th in
terms of ICT impacts (up 16). The role of ICTs in creating
new products and services (43rd) and organization
models (33rd) is not negligible and contributes to this
encouraging result.
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Twenty places behind the Philippines and closing
the rankings among ASEAN countries, Cambodia
(106th) improves its showing by two ranks. The country
ranks beyond the 100th mark in six of the ten pillars of
the NRI. Amid this mostly gloomy picture, the fact that
it shows progress on approximately two-thirds of the
indicators is encouraging.

LATIN AMERICA AND THE CARIBBEAN
Digitally connecting the hemisphere remains one of
the key challenges for the region, as recognized during
the Sixth Summit of the Americas, which took place
in Colombia in April 2012.1° While several countries—
including Panama, Mexico, Colombia, and El Salvador—
have made remarkable improvements that are clearly
reflected in important gains in the scores and rankings
of the NRI, overall, Latin America and the Caribbean
still suffers from a serious lag that prevents it from
fully leveraging the potential of ICTs to boost regional
productivity. The social and, most remarkably, economic
impacts accruing from ICTs remain low in comparison
to other regions, despite government-led efforts to
develop and upgrade ICT infrastructure and despite
governments’ increasing use of Internet to communicate
and interact with individuals and the business
community. Weaknesses in the political and regulatory
environment, the existence of large segments of the
population with a low skill base, and poor development
of the innovation system are all factors hindering the
potential that ICT developments could have on the
regional economy.

Chile, in 34th place and up this year by five
positions, remains once again the country within
Latin America that is making the strongest efforts to
leverage ICTs to boost its competitiveness and increase
civil participation. In the past year, the country has
continued its attempts to strengthen ICT infrastructure
and increase connectivity and the use of the Internet
(60th)—although still far from the values of more
advanced economies, this depicts one of the highest
scores for this set of indicators in the region. In addition,
the government has continued to increase its offerings
of online services (24th) and supports the online active
participation of its citizens (19th) in the decision-making
process. That, coupled with its entrepreneurial-friendly
and efficient legal framework, result in relatively high
values in terms of economic (35th) and especially social
(27th) impacts accruing from ICTs. Notwithstanding
this favorable outlook, the economic impacts of ICTs in
terms of boosting technological and non-technological
innovation are not yet fully leveraged because of some
important and recurring weaknesses in the quality of the
educational system (91st) and a relatively low capacity to
innovate (83rd). Boosting innovation and improving the
quality of education for all segments of the population
should be the two key areas to strengthen going forward
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to keep supporting Chile’s transition toward higher-value-
added economic activities.

With its slight drop of four positions, Barbados
remains one of the best performers in the region thanks
mainly to its outstanding educational system (7th) and
very high connectivity, both in terms of ICT infrastructure
and digital content (38th) and in its level of Internet
users (30th), despite the still-high cost of accessing ICTs
(111th). In addition, the country boasts a relatively efficient
environment for ICT development and uptake (36th)
that widely supports the high levels of individuals (26th)
and businesses (43rd) using ICTs in their transactions.
However, the government seems to lag behind in fully
leveraging the potential of ICTs. Despite recognition of its
vision for developing ICTs (36th), the offerings of online
services for citizens and businesses (95th), as well as
the opportunities for citizen participation (111th), remain
limited. Addressing these weaknesses and strengthening
the overall innovation capacity of indigenous firms (91st)
would allow Barbados to benefit more from ICTs.

Panama continues its steady ascent in the rankings,
rising 11 positions to 46th place. The country’s strategy
to fully develop ICTs as one of the key factors driving
its productivity and supporting crucial sectors of its
economy, such as logistics and banking, seems to
be paying off. Further efforts to address long-lasting
structural weaknesses in terms of the quality of
education (112th) and innovation (94th) will be crucial
going forward; these weaknesses are also taking a toll
on the potential economic impacts (73rd) accruing from
ICTs. Overall, the clear, firm vision of the government
(20th) to continue its efforts to develop its national ICT
infrastructure are reflected in the doubling of international
Internet bandwidth capacity (36th) and in the number
of households with a computer and Internet connection
(77th). While still low in comparison with international
standards, these improvements have led to a higher ICT
uptake by all agents in the society.

Despite a decline in the rankings, Uruguay, in 52nd
place, remains one of the Latin American countries that
is leveraging ICTs better to obtain meaningful economic
and social impacts. Overall, the country continues to
develop its ICT infrastructure, expanding its international
Internet bandwidth capacity (44th). It now enjoys full
mobile network coverage for its entire population (1st),
although this remains relatively costly (80th), especially
in terms of mobile cellular tariffs (94th). Overall, the
efforts to expand ICT uptake in the population continue
to improve and, for the first time, more than half of the
population is using the Internet (53rd) and benefiting
from one of the highest school Internet access rates
in the world (15th). Notwithstanding these important
strengths, the economic impacts of ICTs, especially in
supporting Uruguay’s transition to a more knowledge-
based economy (67th), face two primary limitations. First,
the local innovation system is insufficiently developed,
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thus not allowing local businesses to rely on a high
capacity to innovate (74th). Second, the quality of the
educational system (107th), while one of the best in

the region, does not seem to provide the skills that

are increasingly demanded by local firms. As a resullt
and going forward, continuing the good progress in
increasing ICT uptake should be accompanied by further
efforts to strengthen the local innovation system in order
to obtain greater economic impacts that can boost
national competitiveness.

Costa Rica, together with Panama, remains the
leader in ICT uptake in Central America and climbs
five positions in the rankings to 53rd place. Overall,
the country has continued its efforts to develop its
very affordable (6th) ICT infrastructure, especially in
terms of improving its international Internet bandwidth
capacity (40th) that, coupled with a well-performing
educational system (21st), allows for an overall strong ICT
readiness (33rd). However, ICT uptake, especially among
individuals (71st), remains relatively low. Moreover,
concerns in the political and regulatory framework
(74th)—notably in terms of the time needed to enforce
contracts (122nd) and in the business and innovation
environment (94th), with excessive red tape (132nd)
needed to start a business—also affect the national
capacity to leverage ICTs even further to boost national
competitiveness.

Rising five positions since last year thanks to
improvements in ICT infrastructure (62nd) and ICT uptake
(44th), Brazil is now in 60th place. In the past year, the
country has more than doubled its international Internet
bandwidth capacity per user (47th) and expanded its
mobile network coverage to its entire population. As a
result, ICT uptake by individuals has sharply increased
(68th) in virtually all dimensions analyzed in the NRI.
Notwithstanding this progress, expanded coverage’s
translation into greater economic impacts in terms of
innovation and higher competitiveness has somewhat
stagnated (50th). This is mainly the result of important
weaknesses in the business and innovation environment
(126th), which still suffers from excessive red tape
and burdensome procedures, and the quality of the
educational system (116th), which does not seem to
provide the necessary skills for a rapidly changing
economy in need of a wider talent pool.

Mexico experiences a sharp rise of 13 positions
to attain 63rd place in the rankings, driven mainly by
government efforts to deeply develop its offerings
of online services (28th), increase its citizens’
participation to support their government (25th), and
an overall improvement in the business and innovation
environment. Despite these important steps forward, the
country has made less progress in further developing
its ICT infrastructure (82nd) and significantly reducing
its access costs (63rd), notably in terms of mobile
telephony (102nd). As a result, ICT uptake in terms of
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Internet users (78th) or households with Internet access
has not progressed. This, coupled with a skills shortage
(87th) because of the low quality of the educational
system (100th), has resulted in little progress in terms of
economic impacts accruing from ICTs (72nd). Adopting
and implementing a holistic digital agenda that could
boost the development and uptake of ICTs and their
inclusion in a more robust innovation system could help
address some of these important weaknesses and
provide better results.

Colombia ranks in 66th place, seven notches
up since last year, thanks to efforts to drive prices
of fixed broadband Internet tariffs (75th) down that
have resulted in an increase in the number of Internet
users (70th); and thanks also to the continued effort,
led by the government, to increase the number of
available online services (16th) and the support for
raising citizens’ online participation (11th). Despite these
remarkable improvements, the country still suffers from
an underdeveloped ICT infrastructure and digital content
(96th), along with a political and regulatory framework
(92nd) and a business and innovation environment (95th)
that hampers the country’s capacity to fully leverage
ICTs for competitiveness. The result is limited economic
impacts (70th).

A lack of progress in upgrading a rather costly
access (114th) to national ICT infrastructure has caused
Argentina to fall seven positions to 99th place. The
country boasts fairly good results in terms of international
Internet bandwidth capacity (52nd) and high levels of
educational enrollment, notably at the tertiary level (21st).
However, the poor business climate for entrepreneurship
and innovation (110th) and weaknesses in the political
and regulatory environment are hindering the country’s
potential to obtain greater economic impacts (91st) and
move the national economy toward more knowledge-
intensive activities (82nd).

Despite going up three places in the rankings
to 103rd place, Peru continues to lag significantly
in terms of leveraging ICTs to modernize its national
economy. Even with a government push to increase the
number of online services and a reduction in the cost
of accessing broadband Internet (107th), insufficient
progress in developing the national ICT infrastructure
(86th) has resulted in the relative stagnation of ICT
uptake, notably in terms of the number of Internet users
(77th) and households with computers (82nd) or an
Internet connection (83rd). Moreover, notwithstanding its
relatively pro-business environment (57th), weaknesses
in the political and regulatory environment (121st), the
poor quality of its educational system (132nd), and
its low capacity to innovate (103rd) are factors that
are hampering the country’s ability to obtain greater
economic impacts and allow the national economy to
transition toward higher-value-added activities.
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Finally, Paraguay (104th), Venezuela (108th), Bolivia
(119th), and Haiti (141st) close the regional rankings.
These four countries fall behind others in the region
because of important ICT connectivity weaknesses and
an innovation-adverse environment that prevents high
economic impacts that would result from innovation and
the economic transformation of these countries toward
knowledge-intensive activities.

SUB-SAHARAN AFRICA

Sub-Saharan Africa has continued to make significant
efforts to build its ICT infrastructure, as reflected by
important improvements in developing its broadband
infrastructure and the expansion of its mobile network
coverage. As a result, ICT usage, while still very low,

has picked up slightly, as seen especially by an increase
in the number of Internet users and the continued
commitment of some governments in the region to
expand the number of available online services. Despite
this positive trend, the stubbornly high sharp digital
divide from more advanced economies, notably in terms
of ICT-driven economic and social impacts, persists.

A still-costly access to ICT infrastructure and relatively
low levels of skills with low educational attainments and
unfavorable business conditions for entrepreneurship
and innovation are hindering the region’s capacity to fully
leverage the potential of the increasingly available ICT
infrastructure. As a result, only two countries—Mauritius
(65th) and South Africa (70th)—are positioned in the top
half of the rankings, while nine out of the bottom ten
belong to the region.

Mauritius, in 55th place, two down from last year,
continues to lead by far the regional classification thanks
to a fairly strong political and regulatory framework (36th)
and the government’s strong vision (48th) to build and
deploy ICTs as one of the three key strategic priority
sectors for the development of the national economy.
Overall, the country has continued to build its ICT
structure, ensuring that it becomes affordable in order
to support a stronger uptake from all agents in the
country. As a result, broadband Internet subscriptions
(60th) and Internet users (81st) have slightly increased,
although the results also show that the use of ICTs
for transactions between businesses (48th) is more
extended than it is for individuals (92nd). The impacts
of ICTs remain modest (80th), despite the presence of
a business-friendly environment (46th), mainly because
an insufficiently developed innovation capacity (112th)
hampers the country’s capacity to fully leverage ICTs to
boost innovation and competitiveness.

Going up two positions, South Africa is in 70th
place. Despite a sharp improvement in the development
of its ICT infrastructure (59th)—notably in terms of
international Internet bandwidth capacity (66th)—and
a strong uptake by the business community (33rd),
the ICT impacts (92nd), particularly the social ones
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Box 2: Charting the increasing returns to ICTs and skills investments

In the past decade, as ICTs have become ubiquitous, policies
aimed at assessing and monitoring ICTs have shifted their
focus from determining the level of connectivity of a country
to determining the benefits that this connectivity can yield

in terms of the positive impacts to boost competitiveness
and well-being. Understanding, identifying, and measuring
all the potential impacts of ICTs are not easy tasks, notably
but not only because of a lack of data. The NRI has made
an important first step toward getting a better handle on the
benefits accruing from ICTs so that countries can improve
national innovation, enable the shift of national economic
structures toward higher-value-added activities, improve
government efficiency, and expand citizens’ access to basic
services and a broader civil participation.

Moreover, this policy shift toward assessing the impacts
of ICTs has gained importance in the current economic
context, where many developed economies face serious
financial and economic difficulties and where governments
and firms are forced to control their budgets more tightly. For
these reasons, governments and businesses face the stark
need to quantify the returns to different investment options.
Similarly, developing economies must choose between
different investment opportunities in order to render their
economic growth more stable and sustained over time.

Running an econometric model to test the causality or
provide an accurate estimate of the returns on any public
investment is statistically challenging because of the difficulty
in accounting for the totality of the potential results and
isolating the individual contribution of the many interrelated

6 R? =0.7382

Impact subindex score, 1-7 scale

factors that influence the results. Against this backdrop, a
correlation analysis could shed some preliminary light on

the relationship that may exist between a particular set of
investments and the expected returns on it. Figure A presents
the relationship between the scores in the impacts subindex
and the readiness subindex showings of the NRI.

As can be seen, the relationship between the scores
of the two subindexes, while positive, does not seem to be
fully linear but rather denotes an exponential relationship,
suggesting that the higher the ICT readiness of a country is,
the proportionally higher the economic and social impacts
are. In other words, the correlation analysis suggests not
only that a cumulative effect of readiness on ICTs and skills
investments exists, but also that a minimum threshold in
complementary investments—such as direct investments in
ICT infrastructure and skills—may also exist for a country to
start attaining meaningful and raising economic and social
impacts.

These findings bear some important policy
consequences both for developing and developed
economies. For the former, a minimum set of investments in
building an ICT infrastructure and developing the necessary
skill base for its optimal exploitation is needed in order to
obtain results. This may take several years of continued
investment. For the latter, it seems that investments in ICTs
and skills development have the potential to yield increasing
returns by boosting innovation for productivity gains and
enhancing societal well-being.

Figure A: Correlation analysis between the NRI 2013 impact subindex and the readiness subindex

Source: Authors’ calculations.

Readiness subindex score, 1-7 scale
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(112th), remain limited. The perception of a lack of

clear government vision (105th) to orchestrate and
implement a holistic ICT strategy for the country, coupled
with deficiencies in the educational system for some
segments of the population (102nd), play negatively in
this process and outweigh a rather positive political and
regulatory framework for ICT development (21st) and
pro-business environment (55th).

Already in the second half of the rankings and
falling six positions this year, Rwanda is in 88th place.
This drop is the result of a certain stagnation in ICT
infrastructure development (105th) and uptake in
society (139th), despite the strong government vision
of developing the ICT industry as a priority (10th) and
its efforts to increase the number of available online
services, which nevertheless remain low (103rd). Overall,
ICT impacts remain limited (61st) because of poor ICT
infrastructure (105th) that is costly to access (116th)
and impedes ICT uptake in society. Moreover, a weak
skill base (113th), together with large segments of the
population who remain illiterate (115th) and a low tertiary
education enrollment rate (123rd), also affect Rwanda’s
capacity to fully leverage ICTs to boost innovation
and competitiveness, despite the presence of a fairly
sophisticated, stable, and strong political and regulatory
environment for the development of ICTs (13th).

In East Africa, Kenya at 92nd place climbs one
position this year. Overall, despite the government’s
strong vision for developing ICTs (28th), the country’s
overall readiness (110th) remains low because of
insufficient development of an infrastructure (110th) that
is costly to access (105th), combined with a weak skill
base (93rd) that suffers from low secondary enroliment
rates (109th) and high level of illiteracy (97th). In addition
to addressing these weaknesses to increase its digital
connectivity, the country needs to improve its business
and innovation environment (106th) in order to fully
leverage ICTs and boost their positive impacts (71st) in
the economy and society. Also in East Africa, Uganda,
Zambia, and Tanzania—in 110th, 115th, and 127th
place, respectively—suffer from strong connectivity gaps
and environments that lack the conditions to allow for a
full leverage of the benefits of ICTs.

Ghana goes up two positions to 95th place, though
the country still must overcome serious handicaps to
fully leverage ICTs. Its insufficient ICT infrastructure and
digital content development (121st), coupled with a weak
skill base (106th), result in a poor digital usage across
all agents (102nd) and, inevitably, in low economic and
social impacts (100th).

Finally, several countries in West and South Africa,
despite a wider proliferation of mobile technologies
than in past years, are positioned at the bottom of the
rankings—the consequence of insufficient development
of ICT infrastructure that hinders their ICT uptake
and results in a poor digital connectivity. Moreover,
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unfavorable framework conditions for innovation and
entrepreneurship result in a poor performance in terms
of leveraging ICTs to boost innovation and raise national
productivity.

MIDDLE EAST AND NORTH AFRICA
This region boasts one of the most diverse
performances in the world. On the one hand, Israel and
several Gulf Cooperation Council states have sharply
improved their overall performances and have continued
their investments to make ICTs one of the key national
industries that attempt to diversify and transform their
economies. On the other hand, several North African
and Levantine nations have either fallen—or stagnated, in
the best cases—in their efforts to leverage ICTs as part
of their economic and social transformation toward more
knowledge-intensive activities and open societies.

Israel, in 15th position, consolidates its regional
leadership and climbs five places since last year.
Important gains derived from improving its ICT
infrastructure by increasing its international Internet
bandwidth (39th), coupled with government efforts to
expand the number of online services (15th) and online
information and participatory tools to raise the citizens’
overall participation (7th), have led to this positive
performance. The country continues to boast one of
the highest rates of ICT patents (4th), which reflects the
importance of the sector in the national economy, and an
environment that is highly conducive to innovation and
entrepreneurship (15th), despite the lengthy time it still
takes to open a business (90th) and to enforce contracts
(124th). In order to continue leveraging the full potential of
ICTs efficiently, and notwithstanding its high secondary
(26th) and tertiary (32th) education enroliments, the
country should aim at improving further the quality of
the educational system (53rd)—notably in the fields of
mathematics and science (89th)—despite certain poles
of excellence.

Leading the Arab world, Qatar (23rd) rises five
places in the rankings thanks to the government’s
sharp effort to expand its offerings of online services
(27th) and increase the online participation of citizens
(22nd). Moreover, mobile broadband subscriptions have
exploded, leaping from 9.6 percent last year (43rd) to
70.3 percent this year (11th). While fixed broadband
affordability remains a pending issue (108th)—which
may affect the level of broadband Internet subscriptions
(62nd)—the overall level of penetration and use of ICTs
(16th) is high. That, coupled with the government’s
strong vision and its commitment to rapidly develop ICTs
(2nd) as a means to diversify its economy, along with its
efforts to create a business-friendly environment (12th)
to spur entrepreneurship, have resulted in this strong
overall assessment. Going forward, in order to translate
the existing good ICT uptake into stronger economic
impacts (33rd), the country should continue investing
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in increasing the level of university enroliment (108th)
so it can benefit from a higher local talent pool and
strengthen its overall innovation system.

The United Arab Emirates goes up five places to
25th position. As part of the country’s long-term strategy
to diversify its economy, the government has continued
to drive the development of the ICT industry decisively
and to expand the use of ICTs to all segments of the
economy and society (1st). Available government online
services (9th), as well the online participation of citizens
(11th) and the important rise in mobile broadband
subscriptions (49th), have driven this rise in the rankings.
Overall—despite the high fixed broadband Internet tariffs
(99th), which may be affecting the number of broadband
Internet subscriptions (52nd)—the country’s investments
in increasing its ICT infrastructure, especially in terms
of international Internet bandwidth (49th) and skills
upgrading (25th), have provided the right conditions for
a higher ICT uptake in the past year (23rd). Although
the country continues to boast a very favorable
business environment (17th) despite its excessive and
cumbersome, complex process for enforcing contracts
(137th), increasing the economic impacts of ICTs (28th)
in terms of more innovation and higher-value-added
activities will require higher levels of tertiary education
(84th) and a consolidation of efforts to strengthen the
national innovation system.

With a fairly stable profile, dropping two positions
to 29th place, Bahrain continues to depict a robust
performance. That assessment has been slightly
affected by the perception of a certain stagnation in
terms of the skills development that is crucial to enable
the transition of the local economy toward higher-
value-added activities. Overall, the strong government
leadership for the extensive use and development of ICTs
in the country (4th) has allowed a fairly well developed
ICT infrastructure (39th), especially in terms of mobile
network coverage (1st) and despite a low international
Internet bandwidth capacity (73rd). Although the country
counts on a fairly sophisticated business environment
(14th), boosting the economic impacts derived from ICTs
(62nd) will require continued support to strengthen the
overall innovation system, especially at the business
level, which retains a very low capacity (117th).

Saudi Arabia, in 31st place, goes up three notches
in the rankings this year. This rise is driven mainly by a
fall in the cost of using ICTs (65th), a strong government
effort to expand the amount and quality of available
online services (19th), and the creation of an environment
in which citizens can increase their participation to
support government (22nd). The government’s clear
vision of the potential of ICTs to modernize and diversify
the local economy (7th) has resulted in a fairly well
developed ICT infrastructure (36th) that, together with
a business-friendly environment (25th) and despite
the still-cumbersome process for starting a business
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(102nd), provides the right ingredients for properly
leveraging ICT and obtaining significant positive
economic (42nd) and social (18th) impacts. Moving
forward, skills development—by improving the quality of
the educational system, especially for math and science
(37th), and by boosting educational enroliment, especially
at tertiary level (70th)—should become a priority. This
would expand the local pool of talent and contribute to
the transition toward a less resource-dependent and
more knowledge-intensive economy (59th).

With a score identical to last year, Jordan remains
stable in 47th place, leading the group of Levantine
states where Lebanon ranks in 94th place, one
position up from last year. ICT infrastructure (81st),
notably international bandwidth capacity (97th), remains
a challenge for Jordan, and despite the efforts to
liberalize the market and render access to the existing
infrastructure affordable (27th), ICT uptake by individuals
(66th) remains low, especially in terms of broadband
subscriptions (87th).

Stable at 62nd place, Kuwait continues to lag
behind in the region in terms of leveraging ICTs, with
low levels of both social (85th) and, especially, economic
impacts (125th). Despite a very sharp rise ICT uptake
in terms of Internet users (26th) and households with
computers (38th), as well as Internet access (44th), the
country still suffers from a shortage of skills (71st). This
shortage, coupled with a low capacity to innovate (113th)
and an environment that is less business friendly (71st)
than those of other Gulf Cooperation Council states,
result in the low economic impacts.

In North Africa, Egypt boasts the strongest
performance in this year’s rankings in 80th place,
one notch down from last year. ICT infrastructure
(98th) remains underdeveloped, especially in terms of
expanding international Internet bandwidth capacity
(114th). In spite of strong efforts to render its access
affordable (8th), the penetration of ICTs in society is
modest (69th) although improving, especially in terms
of Internet users (73rd). Strengthening the technological
capacity of local firms (86th), upgrading available
skills (115th), and creating a more business friendly
environment (98th) could result in greater economic
impacts (67th) and contribute to stimulating the growth
and job opportunities the country needs.

Morocco, at 89th position, moves two notches up
in the rankings. At present, the country does not seem
to be able to fully leverage ICTs to boost the desired
economic (122nd) and social impacts (105th). A low skill
base (114th)—the result of a poor educational system
(105th), low adult literacy (130th), and low secondary
(113th) and tertiary education (103rd) enrollment rates—
and a weak innovation capacity (115th) are at the very
basis of this inability. In addition, poor infrastructure
development (95th), despite being affordable (30th),
results in fairly low levels of ICT uptake by individuals
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(67th). Moving forward, addressing these weaknesses
will enable the country to benefit more fully from the
potential positive impacts that ICT could bring, which
would enable it to further modernize its national
economy and improve its innovation and competitiveness
capacity.

Falling 13 places, Algeria in 131st position
continues to display weak leverage of ICT, with one of
the lowest economic (143rd) and social (141st) impacts
in the sample. A poor ICT infrastructure (119th) coupled
with a weak skill base (101th) result in very low levels
of ICT usage by all agents (140th), most markedly by
businesses (144th). In addition, severe weaknesses
in its political and regulatory framework (141st) and
the absence of a business- and innovation-friendly
environment (143rd) act as strong filters that hinder the
capacity of any positive impacts to accrue.

CONCLUSIONS

The world has changed a lot in the 12 years since the
first edition of the GITR. The Internet bubble is now a
thing of the past, and many developing and emerging
economies have become global technological and
economic players achieving higher growth than more
advanced economies, which continue to struggle to
emerge from one of the worst economic crises since
the 1930s. At the same time, the world has become
increasingly hyperconnected, where the immediateness
and a sense of constant accessibility are changing
economic and social relations as well as opening a wide
range of new opportunities for new products, services,
and business models. Unsurprisingly, both developed
and developing economies have turned to ICTs as a
toolbox that can potentially boost competitiveness,
growth, and employment in this rapidly changing and
uncertain context. However, the relationships among
these objectives are complex and the interplay and
co-evolution of the many different factors render it
sometimes difficult for stakeholders to understand,
measure, and track progress and make decisions.

For more than a decade, the NRI has aimed at
shedding light on these relationships with the adoption
of a comprehensive framework that analyses the
determinants that drive the capacity of societies to
benefit from ICts and transform themselves.

Against this backdrop, the analysis of the ICT
landscape—thanks to the NRI results—reveals that in
the past year, little progress has been made in bridging
the new digital divide in terms of benefiting from higher
economic and social impacts accruing from ICTs.
Emerging and developing economies still trail significantly
behind more advanced nations. However, the situation is
not homogenous across all regions, with some countries
in the Community of Independent States, the Gulf
Cooperation Council, and ASEAN recording impressive
progress, especially in terms of strengthening their ICT
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infrastructure and higher rates of ICT uptake. In other
regions, such as Latin America and Africa, progress in
improving digital connectivity has been slower. In the
large emerging BRICS economies, progress has also
been relatively slow, with China dropping in the rankings
and with India, the Russian Federation, and Brazil
recording only small gains.

Furthermore, large intra-regional differences exist.
In Latin America, for example, Panama has rapidly
developed its ICT infrastructure and improved its ICT
uptake rates. This trend has accentuated the stark intra-
regional disparities that appear in virtually all regions
and across developed and developing countries. Asia,
for example, is home to some of the world’s most
successful economies in the digital landscape, while
others continue to suffer from profound structural
weaknesses and an underdeveloped ICT infrastructure.
In Europe, the gap between the most advanced
Nordic economies that lead the global rankings and
those countries in Southern and Central and Eastern
Europe is remarkable—and alarming—despite the many
efforts to create an internal digital market and improve
the digital connectivity of converging countries. This
finding highlights the need to adopt harmonious and
comprehensive strategies that do not focus only on
improving access to ICTs. While important, access is
only one ingredient in the recipe for success. Improving
the ecosystem for spurring entrepreneurship and
strengthening the conditions that enhance innovation are
also crucial to boost competitiveness and well-being, to
enhance economic growth, and to create jobs.

Finally, the nonlinear relationship between the
digital readiness of a country and its economic and
social impacts suggests the existence of increasing
returns to ICTs, skills, and innovation investments. In
other words, the more that countries invest in ICTs, skill
development, and innovation, the proportionally higher
returns they achieve. Conversely, the relationship also
seems to point to a certain readiness threshold that
may hinder the ability of certain countries to achieve
any meaningful results if they do not invest sufficiently in
these dimensions.

With the GITR series and the NRI, the World
Economic Forum provides a comprehensive analytical
framework for assessing not only the progress made
in raising ICT connectivity in different countries, but
also—and more importantly—in obtaining the desired
economic and social impacts that higher connectivity
can yield in generating growth and high-quality
employment in a rapidly changing context. Designed
and produced as a framework for multi-stakeholder
dialogue, it also serves to identify and define policies
and measures that can catalyze change toward better
leveraging ICTs and achieve its full potential.
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NOTES
1 Jipp 1963.

2 Katz 2012, p. 2.
3 Katz 2012, p. 3.

4 For detailed information of the Forum’s Executive Opinion Survey,
including the instrument, coverage administration, data edition,
and score computation, refer to the dedicated chapter in The
Global Competitiveness Report 2012-2013, available at www.
weforum.org/gcr.

5 The assessment of Taiwan’s networked readiness is based on
partial data because a number of international organizations
provide only limited data.

6 See World Economic Forum 2012.

7 See the European Commission’s Digital Agenda, available at
http://ec.europa.eu/digital-agenda/.

8 The assessment of Hong Kong’s networked readiness is based
on partial data because of its limited coverage by a number of
international organizations.

9 BRICS economies is a term used to refer to a group of five large
emerging economies: Brazil, the Russian Federation, India, China,
and South Africa.

10 See http://www.summit-americas.org/default_en.htm.
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Appendix A:
Structure and computation of the Networked Readiness Index 2013

This appendix presents the structure of the Networked NETWORKED READINESS INDEX 2013
Readiness Index 2013 (NRI). As explained in the chapter,

) Networked Readiness
the NRI framework separates environmental factors

Index = 1/4 Environment subindex
from ICT readiness, usage, and impact. That distinction + 1/4 Readiness subindex
is reflected in the NRI structure, which comprises four + 1/4 Usage subindex
subindexes. Each subindex is in turn divided into a + 1/4 Impact subindex
number of pillars, for a total of 10. The 54 individual
indicators used in the computation of the NRI are
distributed among the 10 pillars. ENVIRONMENT SUBINDEX

In the list below, the number preceding the period Environment subindex = 1/2 Political and regulatory
indicates the pillar to which the variable belongs (e.g., environment

+ 1/2 Business and innovation

indicator 2.05 belongs to the 2nd pillar; indicator 8.03 )
environment

belongs to the 8th pillar). The numbering of the indicators

matches the numbering of the data tables at the end of 1st pillar: Political and regulatory environment

the Report. 1.01 Effectiveness of law-making bodies*
The computation of the NRI is based on successive 1.02 Laws relating to ICTs*
aggregations of scores, from the indicator level (i.e., the 1.03  Judicial independence”
most disaggregated level) to the overall NRI score (i.e., 1.04  Efficiency of legal system in settling qiSpUtes*C
the highest level). Unless noted otherwise, we use an 105 rEeﬁlillz rt\i?ésollegal system in challenging
arithmetic mean to aggregate individual indicators within 1.06 Intgellectual property protection*
each pillar and also for higher aggregation levels (i.e., 1.07 Software piracy rate, % software installed
pillars and subindexes).? 1.08 Number of procedures to enforce a contractd
Throughout the Report, scores in the various 1.09 Number of days to enforce a contract?
dimensions of the NRI pillars are reported with a

2nd pillar: Business and innovation environment

precision of two decimal points. However, exact figures 2,01 Avallability of latest technologies*
are always used at every step of the computation of the 2.02 Venture capital availability*
NRI. 2.03 Total tax rate, % profits

Variables that are derived from the World Economic 2.04 Number of days to start a business®

2.05 Number of procedures to start a business®
2.06 Intensity of local competition*
2.07 Tertiary education gross enrollment rate, %

Forum’s Executive Opinion Survey (the Survey) are
identified here by an asterisk (*). All the other indicators

come from external sources, as described in the 2.08 Quality of management schools*
Technical Notes and Sources section at the end of the 2.09 Government procurement of advanced technology
Report. These variables are transformed into a 1-to-7 products”

scale in order to align them with the Survey’s results. We
apply a min-max transformation, which preserves the
order of, and the relative distance between, scores.?
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READINESS SUBINDEX

Readiness subindex = 1/3 Infrastructure and digital content
+ 1/3 Affordability
+ 1/3 Skills

3rd pillar: Infrastructure and digital content
3.01 Electricity production, kWh/capita
3.02 Mobile network coverage, % population
3.03 International Internet bandwidth, kb/s per user
3.04 Secure Internet servers per million population
3.05 Accessibility of digital content™

4th pillar: Affordability’
4,01 Mobile cellular tariffs, PPP $/min.
4.02 Fixed broadband Internet tariffs, PPP $/month
4.03 Internet and telephony sectors competition index, 0-2
(best)

5th pillar: Skills
5.01 Quality of educational system*
5.02 Quality of math and science education*
5.03 Secondary education gross enroliment rate, %
5.04 Adult literacy rate, %

USAGE SUBINDEX
Usage subindex

1/3 Individual usage
1/3 Business usage
1/3 Government usage

6th pillar: Individual usage

6.01 Mobile phone subscriptions per 100 population

6.02 Percentage of individuals using the Internet

6.03 Percentage of households with computer

6.04 Households with Internet access, %

6.05 Fixed broadband Internet subscriptions per 100
population

6.06 Mobile broadband Internet subscriptions per 100
population

6.07 Use of virtual social networks*

7th pillar: Business usage
7.01 Firm-level technology absorption*
7.02 Capacity for innovation*
7.03 PCT patent applications per million population
7.04 Business-to-business Internet use*d
7.05 Business-to-consumer Internet use*?
7.06 Extent of staff training*

8th pillar: Government usage
8.01 Importance of ICTs to government vision of the future*
8.02 Government Online Service Index, 0-1 (best)
8.03 Government success in ICT promotion*
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IMPACT SUBINDEX

Impact subindex = 1/2 Economic impacts
+ 1/2 Social impacts

9th pillar: Economic impacts
9.01 Impact of ICTs on new services and products*
9.02 PCT ICT patent applications per million population
9.03 Impact of ICTs on new organizational models*
9.04 Employment in knowledge-intensive activities, %
workforce

10th pillar: Social impacts
10.01 Impact of ICTs on access to basic services*
10.02 Internet access in schools*
10.08ICT use and government efficiency”
10.04 E-Participation Index, 0-1 (best)

NOTES

a Formally, for a category i composed of K indicators, we have:

K
> indicator,
category;, = i I

K

When two individual indicators are averaged (e.g., indicators 1.04)
and 1.05 in the 1st pillar), each receives half the weight of a normal
indicator.

b Formally, we have:

country score — sample minimum

- — + 1
sample maximum — sample minimum )

The sample minimum and sample maximum are, respectively, the
lowest and highest country scores in the sample of economies
covered by the GCI. In some instances, adjustments were made
to account for extreme outliers. For those indicators for which

a higher value indicates a worse outcome (i.e., indicators 1.07,
1.08, 1.09, 2.03, 2.04, 2.05, 4.01, and 4.02), the transformation
formula takes the following form, thus ensuring that 1 and 7

still corresponds to the worst and best possible outcomes,
respectively:

country score — sample minimum

-6 x - — + 7
sample maximum — sample minimum

¢ Forindicators 1.04 and 1.05, the average of the respective scores
is used in the computation of the NRI.

d For indicators 1.08 and 1.09, the average of the respective
normalized scores is used in the computation of the NRI.

e Forindicators 2.04 and 2.05, the average of the respective
normalized scores is used in the computation of the NRI.
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f The affordability pillar is computed as follows: the average of the
normalized scores of indicators 4.01 mobile cellular tariffs and
4.02 Fixed broadband Internet tariffs is multiplied by a competition
factor, the value of which is derived from indicator 4.03 Internet
and telephony sectors competition index. It corresponds to the
score achieved by an economy on this indicator normalized
on a scale from 0.75 (worst) to 1.00 (best), using the min-max
transformation described above. A normalized score of 0.75
is assigned to an economy with a competition index score of
0, which means that a monopolistic situation prevails in the 19
categories of ICT services considered. A normalized score of
1.00 is assigned to an economy where all 19 categories are fully
liberalized. Where data are missing for indicator 4.03 (i.e., Puerto
Rico and Timor-Leste), the score on the affordability pillar, which
is simply the average of the normalized scores of indicators 4.01
and 4.02, is used. For example, Tanzania obtains a score of 1.00
on the competition index. This translates into a competition factor
of 0.875, which multiplies 2.944, corresponding to the average
of Tanzania’s normalized scores on the two tariff measures.
Tanzania’s score on the affordability pillar therefore is 2.576
(180th). The competition index score for Taiwan, China, was
derived from national sources.

g Forindicators 7.04 and 7.05, the average of the respective scores
is used in the computation of the NRI. For Albania, Ecuador,
Georgia, Rwanda, and Sri Lanka, these two indicators are
replaced by an indicator derived from the 2010 and 2011 editions
of the Executive Opinion Survey. The associated question was: “To
what extent do companies in your country use the Internet for their
business activities? (e.g., buying and selling goods, interacting with
customers and suppliers) [1 = not at all; 7 = extensively].” Results
for these countries are presented in The Global Information
Technology Report 2012 (p.371) available at www.weforum.org/gitr.
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CHAPTER 1.2

Digitization for Economic
Growth and Job Creation:
Regional and Industry
Perspectives

KARIM SABBAGH
ROMAN FRIEDRICH
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MILIND SINGH
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Booz & Company
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Digitization—the mass adoption of connected digital
services by consumers, enterprises, and governments—
has emerged in recent years as a key economic driver
that accelerates growth and facilitates job creation. In
the current environment of a sluggish global economy,
digitization can play an important role in assisting
policymakers to spur economic growth and employment.
Booz & Company’s econometric analysis estimates
that, despite the unfavorable global economic climate,
digitization provided a US$193 billion boost to world
economic output and created 6 million jobs globally in
2011

However, the impact of digitization by country
and by sector is uneven. Developed economies enjoy
higher economic growth benefits by a factor of almost
25 percent, although they tend to lag behind emerging
economies in job creation by a similar margin. The
main reason for the differing effects of digitization is
the economic structures of developed and emerging
economies. Developed countries rely chiefly on domestic
consumption, which makes nontradable sectors
important. Across developed economies, digitization
improves productivity and has a measurable effect on
growth. However, the result can be job losses because
lower-skill, lower-value-added work is sent abroad
to emerging markets, where labor is cheaper. By
contrast, emerging markets are more export-oriented
and driven by tradable sectors. They tend to gain more
from digitization’s effect on employment than from its
influence on growth.

Policymakers can harness these varying effects
of digitization through three main measures, which
go beyond their current roles of setting policy and
regulations. First, they should create digitization plans
for targeted sectors in which they wish to maximize the
impact of digitization. Second, they should encourage
the development of the necessary capabilities and
enablers to achieve these digitization plans. Finally,
policymakers should work in concert with industry,
consumers, and government agencies to establish an
inclusive information and communication technologies
(ICT) ecosystem that encourages greater uptake and
usage of digital services.

DIGITIZATION’S ECONOMIC IMPACT

Throughout the world, ICTs continue to proliferate at
breakneck speed, but their effects are uneven across
countries and sectors. In late 2011, the number of mobile
telephones in the United States exceeded the country’s
population. By early 2012, the number of mobile lines
worldwide was more than 6 billion—nearly as many

The authors wish to thank the following for their contributions to this
chapter: Raul Katz, Columbia Business School; Pantelis Koutroumpis,
Imperial College, London; and Rawia Abdel Samad, Oussama Ahmad,
and Sandeep Ganediwalla of Booz & Company.

The Global Information Technology Report 2013 | 35



1.2: Digitization for Economic Growth and Job Creation

Box 1: Measuring digitization

Booz & Company'’s Digitization Index is a composite score
that calculates the level of a country’s digitization using 23
indicators to measure the following six key attributes:

e Ubiquity: The extent to which consumers and enter-
prises have universal access to digital services and
applications.

o Affordability: The extent to which digital services are
priced in a range that makes them available to as
many people as possible.

¢ Reliability: The quality of available digital services.

e Speed: The extent to which digital services can be
accessed in real time.

e Usability: The ease of use of digital services and the
ability of local ecosystems to boost the adoption of
these services.

e Skill: The ability of users to incorporate digital services
into their lives and businesses.

The Digitization Index measures a country’s level
of digitization on a scale of O to 100, with 100 signifying
the most advanced, to identify its distinct stage of digital
development: constrained, emerging, transitional, or
advanced.

Source: Sabbagh et al., 2012.

as the global population of around 7 billion. Internet
penetration is not as deep, but with global Internet
access growing more than fivefold in recent years, and
with increases of more than 20-fold during the past
decade in regions such as the Middle East and Africa, a
similar ubiquity may not be far off.

Access to ICT services is no longer the primary
issue facing policymakers. Instead, the critical question is
how to maximize the adoption, utilization, and impact of
these services. Digitization has emerged as a key driver
and enabler of socioeconomic benefits.

In 2012, Booz & Company set out to quantify the
impact of digitization by creating an index that scores
digitization by country (Box 1). This analysis allows us to
go beyond anecdotal evidence of the effect of digitization
to measure its level and the actual impact it has on
economic and social factors. The research highlights
the notion that countries that have increased their
digitization level have realized gains in their economies,
their societies, and the functioning of their public sectors.
Indeed, the more advanced a country becomes in
terms of digitization, the greater the benefits—increased
digitization yields improving returns. These effects
are not evenly distributed by the level of economic
development or by the sector.

The ability of digitization to boost output and
employment has measurable global effects. Digitization
has provided an additional US$193 billion to the world
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economy and 6 million jobs worldwide in 2011. The
most advanced economies (North America and Western
Europe) accounted for approximately 29 percent of

the output gain, but just 6 percent of the employment
impact. Emerging economies accounted for 71 percent
of the gain in gross domestic product (GDP) and 94
percent of the global employment impact (Table 1).

Impact on GDP per capita

Our analysis reveals that an increase of 10 percent in a
country’s digitization score fuels a 0.75 percent growth
in its GDP per capita. As an economic accelerant,
digitization therefore is 4.7 times more powerful than the
0.16 percent average impact of broadband deployment
on per capita GDP, according to several previous
studies.? Additionally, the economic effect of digitization
accelerates as countries move to more advanced
stages of digitization. Digitally constrained economies
receive the least benefit, largely because they have yet
to establish an ICT ecosystem that can capitalize on the
benefits of digitization.

In 2011, East Asia, Western Europe, and Latin
America received the greatest total GDP per capita
impact from digitization, surpassing North America. The
impact of digitization improvements in East Asia and
Latin America was higher than that in North America and
Western Europe, even though these regions have lower
GDP impact coefficients. This is because the economies
in East Asia and Latin America are still at the transitional
stage and were able to achieve the biggest digitization
leaps. Eastern Europe and Africa benefited the least from
their digitization gains in terms of their impact on GDP.

Impact on unemployment
Digitization creates jobs, with a 10 point increase in
the digitization score leading to a 1.02 percent drop in
the unemployment rate. This is 4.6 times greater than
the effect that the widespread adoption of broadband
has on reducing unemployment; broadband cuts the
unemployment rate by just 0.22 percent.®

In 2011, digitization had the greatest employment
effect in constrained and emerging digitized economies.
East Asia, South Asia, and Latin America received the
most employment growth of all regions, with more
than 4 million jobs created as a result of these regions’
digitization improvements. Conversely, digitization
provided little employment growth in North America and
Western Europe. These advanced-stage economies
probably realize fewer employment benefits because, as
their digitization increases, their productivity improves;
some jobs get replaced by technology; and lower-value-
added, labor-intensive tasks go overseas to emerging
markets where labor is cheaper.

By contrast, digitization has more significant
employment effects in emerging markets for three
main reasons. First, the digitization gain in some

@ 2013 World Economic Forum



emerging regions is higher than it is in the advanced
economies. Second, some of these regions have very
large populations (e.g., China and India), which means
that a marginal improvement in the unemployment rate
leads to a large number of jobs. Finally, offshoring grows
in tandem with digitization. As companies in digitally
advanced countries improve their productivity thanks

to digitization, they transfer jobs to digitally emerging
countries.

DIGITIZATION’S SECTORAL IMPACT

To understand the marked differences in impact

that digitization has in terms of productivity and job
creation across emerging and developed economies,
we first need to understand how digitization affects

the functioning of any enterprise. A typical company’s
functions can be broken down into four areas: business,
go-to-market, production, and operations. Digitization
has a profound and accelerating impact across these
strategies.

e Business: Digitization is fundamentally reshaping
business models. It is lowering barriers to entry
and expanding market reach for enterprises.

For example, it is possible for Skype to provide
telephony to more than 500 million users globally
using voice over Internet protocol (VolP) technology,
fundamentally disrupting business models for
operators worldwide and forcing many to launch
their own VoIP business models in response.

e Go-to-market: Digitization is changing how
companies build brands and products,
communicate, and provide services to their
customers. Companies are increasingly relying
on social media to build brands. More and more,
subscribers are forming their purchase opinions
online, even for items that they then buy offline.
Close to 40 percent of those online actually use
the web to research items that they buy in physical
outlets. Digitization is also enabling companies
to create products tailored to customers’ tastes.
For example, BMW offers a build-your-own-BMW
online service, which allows for more than a million
different combinations in the finished product.

The role of the web as a retail channel is causing
substantial disruptions, with companies significantly
expanding market reach, leading to the emergence
of new winners and losers. Starting from roughly
the same position in 2001, Amazon.com grew its
annual sales from US$3.1 billion to US$48 billion in
2011, while the brick-and-mortar retailer Borders lost
market share and ultimately filed for bankruptcy.

e Production: Digitization is also changing the way
companies manage their production assets. It
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Table 1: Digitization’s impact on GDP and jobs, 2011

Regional impact

GDP impact Number of
Region (USS$ billions) jobs created
Africa 8.3 618,699
Commonwealth of Independent States 11.8 340,820
East Asia and the Pacific 55.8 2,370,241
Eastern Europe 7.0 169,015
Latin America and the Caribbean 27.0 636,737
Middle East and North Africa 16.5 377,772
North America 25.3 167,650
South Asia 9.4 1,117,753
Western Europe 31.5 213,578
Total 192.6 6,002,266

Source: Booz & Company analysis.

has enabled companies to move labor-intensive
tasks to emerging economies while competing to
develop the best design and user interface. For
example, Samsung acts as a supplier to Apple for
its iPhone products, but both compete aggressively
in the consumer market by trying to differentiate
themselves in their design and user interface.
Digitization is also leading to the emergence of new
manufacturing technologies, with the advent of 3-D
printing creating a new way to manufacture complex
products and leading to the import of jobs back to
developed economies.

e QOperations: Finally, digitization has had the greatest
impact on the way companies organize and operate
to generate competitive advantage. Digitization has
created more global entities, seamlessly in touch
across continents, and has redefined the concept of
office space. One in four American workers regularly
telecommutes, a fact that has a profound impact on
how companies organize and manage resources.
Digitization is also allowing companies to outsource
or completely automate a number of their back-end
functions, enabling them to become more efficient.

The type and extent of the impact that digitization
has on a sector of the economy is determined mainly
by the interaction of the four areas outlined above. For
example, if digitization significantly enhances market
access, then job growth will be more likely in that sector.
However, if digitization primarily drives efficiency growth
but does not lead to new market creation, then that
sector is likely to lose jobs.

To better understand these dynamics, we examined
five key economic activities in developed markets that
would yield conclusions that can guide policy responses.
We identified these five areas by initially dividing the
overall economy into three major sectors: primary,
secondary, and tertiary.* The primary sector relates
to agriculture, farming, and mining—the extraction,
collection, and primary processing of natural materials.
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Figure 1: Digitization impact on output, productivity, and employment

1a: Impact by industry, developed markets

1b: Employment growth by industry,
closely knit economies (2006-08)

Industry Industry
Industry output productivity employment United States Mexico
Sector (% growth) (% growth) (implied) Sector (% growth) (% growth)

Financial Financial
-3 16

service 1.98 282 v service
Manufacturing 1.19 1.79 v Manufacturing =5 2
Retail 1.34 0.71 A Retail 2 5
Services 1.27 1.00 A Services 2 7
Hospitality 1.52 0.41 A Hospitality 2 13

Source: Booz & Company.

Notes: Services refers to overall services other than financial services. Data for 1a are from six OECD countries: Australia, Germany, Norway, Sweden, the United Kingdom, and the United States.

These data are based on a 10 percent increase in digitization.

The secondary sector encompasses manufacturing—the
making, building, and assembling of finished products.
The tertiary sector provides services to consumers

and businesses and includes retailers, transportation
and entertainment companies, banks, and healthcare
providers.

We focused our analysis on subsectors in the
secondary and tertiary sectors, where activities affected
by digitization tend to cluster—financial services,
manufacturing, retail, and hospitality (digitization has
less effect on the primary sector). We also looked at
the impact on the overall services sector. We looked at
these subsectors in six advanced-digitization countries—
which are also developed economies and members
of the Organisation for Economic Co-operation and
Development (OECD)—Australia, Germany, Norway,
Sweden, the United Kingdom, and the United States.
Our econometric analysis used three industry metrics:
output, productivity, and employment. Output measures
the subsector’s contribution to GDP. Productivity
determines the subsector’s level of value-added per
employee. Employment tracks the number of workers in
each subsector.

This analysis allows an understanding of how
the positive national effect of digitization plays out
differently in economic subsectors. For example, we
estimate that, in Germany, approximately 8.7 percent of
the rate of change in GDP between 2010 and 2011 is
attributable to advances in digitization. Its contribution
to employment was lower: 7.7 percent of the jobs
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added in Germany between 2010 and 2011 came

from increased digitization. There is a clear relationship
between productivity gains and job losses, as shown by
the results for financial services and manufacturing. By
contrast, other subsectors increased employment and
output, although their productivity grew at a slower pace
(Figure 1).

As digitization increases, financial services gain
the most in terms of output and productivity. Increased
digitization, however, cut jobs in financial services and
manufacturing because productivity gains surpassed
output gains. Conversely, digitization created jobs in
services subsectors, with particularly notable gains in the
hospitality and retail subsectors.

Although there are insufficient data to study how
digitization leads to job creation in certain sectors in
emerging markets, evidence from two closely knit
economies—the United States and Mexico—illustrates
the overall trend (Figure 1b). Financial services and
manufacturing businesses in the Unites States shed jobs
because they were able to transfer labor-intensive or
support activities to Mexico, where labor costs are lower.
Companies took advantage of offshoring for operations,
logistics, customer care, legal, and communications
services. The productivity gains in financial services and
manufacturing were a result of this ability to decrease
labor costs while increasing output. The net result
was a 6 percent decline in the number of jobs in the
US tradable sectors between 2002 and 2009 and a
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Figure 2: Sector digitization plans and capability design needs: Digital market makers’ approach
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Source: Booz & Company.

concomitant 15.2 percent increase of employment in
tradable sectors in Mexico during the same years.®

The effect on retail—rising employment with some
output and productivity growth—demonstrates how
a proper measurement of digitization is superior to
anecdotal evidence. A superficial look indicates that
small retailers are closing because of online shopping.
Instead, advancing digitization in retail actually creates
new markets and new employment opportunities.
Retailers are expanding internationally. As their reach
spreads, their supply chains become more complex
and require more people to manage them. The impact
on the hospitality industry is similar, with new business
models emerging and new markets created. Digitization
allows for improved inventory management and higher
occupancy rates, both of which are useful when dealing
with nonfungible items such as airline seats or hotel
rooms.

The extent of productivity gains experienced by
the subsectors is also highly correlated to the extent of
digitization seen in these sectors. In Booz & Company’s
2011 publication, Measuring Industry Digitization:
Leaders and Laggards in the Digital Economy, we
established that the most digitized sector is financial
services, followed by manufacturing, retail, and
hospitality.® Productivity impact in these sectors follows
the same order, with financial services leading the pack
and hospitality benefitting the least from the sectors
covered.

Capital Infrastructure

POLICY IMPLICATIONS

As the spread and depth of digitization increases
globally, so do its roles as a key driver of growth

and as a source of national competitive advantage.
Policymakers have focused until now on improving the
reach and affordability of ICT services—most recently
facilitating, and even investing in, large-scale broadband
deployment. Though important, this is just one part of
the story. Policymakers in the future need to become
digital market makers—creators of a digital economy that
provides its citizens, enterprises, and economic sectors
with the competitive advantage essential to thrive in an
increasingly global market.

Becoming a digital market maker requires
policymakers to undertake three activities: designing
sector digitization plans, building capabilities, and
jump-starting and monitoring the wider digitization
ecosystem (Figure 2). In designing sector digitization
plans, policymakers should seek to develop competitive
advantage and generate jobs in sectors that are already
critical to the national economy. Policymakers should
then foster the development of capabilities and enablers
necessary to achieve these digitization plans. Finally,
policymakers should work in concert with industry,
consumers, and government agencies to jump-start and
continuously monitor an inclusive digitization ecosystem
that will encourage the uptake of digital applications in
these sectors and that will keep them competitive.
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Design sector digitization plans
The rapidly accelerating pace of digitization means that
policymakers are not in a position to be able to spread
their efforts across all sectors. First they must determine
which sectors will provide, or are providing, national
competitive advantage and decide how digitization can
reinforce these trends. Second, they need to explicitly
understand the trade-offs between job creation and
productivity growth that increasing digitization will bring.
For example, accelerating digitization in manufacturing in
most OECD countries will lead to significant productivity
gains, but also job losses. Finally, policymakers need
to work closely with national leaders to identify and
understand these trade-offs up front, and then work on
mechanisms to offset potential job losses.

For example, Singapore’s digitization agenda
seeks to increase competitiveness in targeted sectors
while promoting social welfare. In particular, ports play
a vital role in this export-driven island economy. The
Infocomm Development Authority of Singapore and
the Maritime and Port Authority of Singapore (MPA)
have therefore jointly launched WISEPORT, the world’s
first port WiMax (a fast wireless standard) network that
provides coverage within 15 kilometers of the southern
coastline. In addition, the MPA has established a fund
that encourages maritime technology, resulting in digital
initiatives such as the intelligent bunker management
system and SingTel AlTrac, a secure global satellite
tracking system, built by the incumbent operator SingTel.

Build capabilities

Becoming a digital market maker requires policymakers
first to adopt a holistic ecosystem perspective. ICTs
range beyond basic infrastructure, and policymakers
need to look at a multilayered ICT ecosystem
categorized in 42 buckets to understand what role they
need to play in each to enable creation of digital markets
(Figure 3).

Where the private sector does not have sufficient
incentive to undertake the development of critical digital
infrastructure, the state needs to play the role of a
developer, becoming a participant in the market—either
directly or through a public-private partnership. Finland,
for example, has developed the VTT Technical Research
Centre, which provides multidisciplinary research and
development services to both the public and private
sectors. In another case, Malaysia has launched the
MyHealth initiative, which allows online provision of a
range of healthcare services to the nation’s population.

Where there are opportunities for the private sector
but the risks are high or the returns are not guaranteed,
the state can play the role of financier. Examples include
Australia’s Digital Enterprise initiative, which seeks to
increase digital participation by small- and medium-sized
enterprises and civil society organizations.
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If there are opportunities and the private sector is
undertaking the necessary activities, the state can play
the role of a facilitator—a role with functions that range
from being a regulator to being a demand stimulator
of digital services. Examples here include the training
programs launched by telecommunications authorities in
Japan and the Republic of Korea.

Choosing which role to play and finding the right
partnerships for executing that role represent a new
set of capability challenges for policymakers. Building
a digital market would require them to master all three
capabilities and then identify, in a targeted manner,
which roles they will play and in which sectors.

Finally, the ability to play these roles will be
influenced by the presence (or absence) of basic
enablers in the economy: capital, access to cutting-
edge thinking, and digital infrastructure. Policymakers
need to ensure the development of world-class research
bodies; the availability of seed and venture capital; and
the development of reliable, high-quality infrastructure.
For example, Saudi Arabia is trying to develop world-
class research institutes in the King Abdullah University
of Science and Technology, while also setting up an
incubator in the King Abdulaziz City for Science and
Technology and working with operators to ensure the
availability of high-speed digital infrastructure. Another
example is Germany’s ICT 2020 plan, which provides
funding to small- and medium-sized businesses engaged
in research and development activities within the ICT
sector.”

Jump-start and monitor the wider digitization
ecosystem

The challenge for all stakeholders has been to monitor
the execution and the impact of the digital ecosystem.
Investing in digitization requires more than a leap of faith;
it necessitates that policymakers measure, track, and
demonstrate conclusively the significant impact of every
dollar that is invested in digitization. This is especially
critical now, when most countries in the developed world
are gripped by fiscal austerity measures. A partnership
that includes institutions such as the International
Telecommunication Union, the United Nations, the
OECD, Eurostat, and the World Bank has defined a list
of 48 core ICT indicators in an attempt to harmonize
tracking at a global level.?

Policymakers need to institutionalize systems to
measure and monitor the progress of ICTs, and monitor
the progress of digitization against those plans, while
creating accountability for their digitization targets. This is
a challenging process for two reasons. First, monitoring
the progress of a national plan takes years and requires
balancing social and economic interests. Policymakers
need to ensure that government leaders fully understand
and endorse the measurements, goals, and trade-offs
between these interests. Second, there is currently
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Figure 3: A holistic ecosystem perspective
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no standard, replicable tool to measure digitization on
which policymakers, economists, and private-sector
stakeholders agree. Policymakers need to invest the time
and effort required to ensure that all sector participants
agree to a consistent set of metrics.

CONCLUSION

Ever since Adam Smith proposed the theory of absolute
advantage enjoyed by a country in producing a good or
service, policymakers have sought to build and maintain
this advantage in key sectors of their economies.
Digitization is emerging as a new tool to build and
sustain such absolute advantages, and in some cases
even to claim the “right to win” and beat the competition
in certain sectors—a critical capability that underpins all
other national economic efforts.

Creating digital markets and boosting digitization
can yield significant economic benefits and lead to
substantial social benefits to societies and communities.
Digitization has the potential to boost productivity, create
new jobs, and enhance the quality of life for society at
large. For example, if emerging markets could double
the Digitization Index score for their poorest citizens over
the next 10 years, the result would be a global US$4.4
trilion gain in nominal GDP, an extra US$930 billion in
the cumulative household income for the poorest, and
64 million new jobs for today’s socially and economically
most marginal groups. This would enable 580 million
people to climb above the poverty line.®

If policymakers want to capture these rich returns,
then they need to go back to the drawing board and
figure out how they can build their digital markets—the
markets where the bulk of the world’s information and
goods will be bought and sold in the upcoming decade
of digitization.

NOTES

1 Booz & Company analysis. We have estimated the GDP and
employment impact caused by the increased digitization in most
countries and aggregated to get the global impact.

2 Koutroumpis 2009; Katz and Koutroumpis 2012; Katz et al. 2010.
3 Koutroumpis 2009; Katz and Koutroumpis 2012; Katz et al. 2010.

4 For an explanation of these three sectors, see The Times 100
Business Case Studies, available at http://businesscasestudies.
co.uk/business-theory/strategy/primary-secondary-and-tertiary-
activity.html#axzz2EifjmtUr.

OECD.Stat; http:/stats.oecd.org/.
Friedrich et al. 2011.

BMBF 2007.

o N o o

For more on the core list of indicators, see http:/www.itu.int/
ITU-D/ict/coreindicators/index.html.

9 El-Darwiche et al. 2012.
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High-speed broadband Internet Protocol (IP) networks
have become integral to daily life. As one of the few
general-purpose technologies, broadband is becoming
increasingly pervasive, continually improving and
catalyzing new inventions and innovations.’

At the national level, governments have recognized
broadband’s significant contribution to economic
performance as well as social development. The UN
Broadband Commission estimates that 119 countries
have implemented broadband policies; during the global
economic crisis of 2008 and 2009, at least a dozen
countries included broadband network investment in
their countercyclical fiscal stimulus measures.?

However, the surge in formal broadband policies
highlights the variation in action across countries. A
critical question now is whether the divergence in policy
packages will result in significant differences in the
efficacy of plans. To begin this research and establish
a foundation for understanding the global landscape of
national broadband and information and communication
technology (ICT) plans, this chapter reviews plans
around the world and presents a taxonomy for
classification. First, we detail the existing relationship
among broadband, economic growth, and employment.
Second, we analyze a cross-section of national plans,
considering their objectives and policy components.
We then propose a taxonomy examining the degree of
broadband supply- and demand-side emphasis. This
taxonomy establishes a common language that can
guide governments through the development of national
broadband plans; it also can serve as a baseline for
evaluating the factors of success for implemented plans.

BROADBAND ADOPTION AND ECONOMIC IMPACTS
Broadband adoption encompasses the expansion of
broadband availability as well as the use of devices,
applications, content, and services that leverage high-
speed IP communications. Government policies can
impact all facets of adoption. Countries that do not
consider the need to make progress on broadband risk
significant loss of competitiveness.

The rationale for increasing broadband adoption,
through both expanding infrastructure and increasing
broadband usage, is based on both short- and long-
term impacts. In the short term, the construction of
high-speed networks stimulates local economies by
immediately employing labor and purchasing materials.
Several studies have identified short-term employment
effects stemming from (1) direct labor employed to
build broadband infrastructure and (2) indirect and
induced jobs that are created by suppliers and services
supporting the construction activity. One review of
six studies that estimate various employment impacts
suggests that, on average, 1.56 direct and indirect
jobs result per employment opportunity focused on
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Figure 1: Coverage and download speeds, 2011
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broadband network construction; this figure rises to 2.78
for direct, indirect, and induced jobs created.®

In the long term, business utilization of broadband
can result in network effects and gains in productivity. In
the United States, the employment impacts caused by
network effects are estimated to be 1.17 jobs per direct
and indirect job.* Recent research by Qiang and Xu at
the World Bank examined cross-country time-series and
firm-level data; they determine that broadband has “long-
term effects on growth, and contributes to the growth of
a number of non-telecom industries, especially high-tech
industries.”™

THE ROLE OF GOVERNMENT IN BROADBAND
ADOPTION
Public policies in broadband development vary in the
extent of intervention and the degree to which policy
levers focus on broadband availability (supply) or usage
(demand). Although the fiscal stimulus packages of
many countries, for example, responded to the global
crisis by direct public-sector investment in broadband
infrastructure, public policy also facilitates expansion
by establishing rules and regulations under which the
private sector is encouraged to expand connectivity.
Increasing broadband adoption requires demand-
driving policy measures as well. In order to fully utilize
broadband infrastructure, individuals, enterprises (small,
medium, and large), and government entities require the
skills, devices, applications, and content that motivate
the interest and ability of stakeholders to incorporate
IP technology. Both sets of policy actions—supply
expanding and demand driving—are integral, particularly
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in countries where broadband penetration levels are
significantly below the thresholds of critical mass where
increasing returns to investment occur (estimated to be
at 20 percent subscription penetration).®

ANALYSIS OF PLANS
In late 2012, we conducted a review of national
broadband and ICT plans across the world and
categorized each policy. We first identified the 60
largest countries in the world (a group constituting
over 90 percent of global gross domestic product and
95 percent of current Internet users), and reviewed all
national broadband policy environments to determine
whether a current national broadband and ICT plan
exists. Of the 60, we identified 43 countries with plans;
of those 43 we were able to closely review 28 plans
with official English versions. These 28 plans represent
a cross-section of countries across geographic regions
as well as income levels. Appendix A lists each plan, its
economy of origin, and the year of its publication.

Our review also compared the national plans against
a scorecard of broadband policies based on a review of
telecommunications policy literature. This comparison
against the scorecard allows for the categorization and
descriptive analysis of each plan. As far as we know,
this taxonomy is the first attempt to characterize an
international sample of national broadband and ICT
plans.

CONVERGENT OBJECTIVES
Although the plans reviewed range widely in their policy
recommendations, they converge on the overarching
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objective of increasing broadband and ICTs in order to
advance their respective economies. To a lesser degree,
the specific targets and indicators of the plans vary.

We identified three main categories of goals presented
across the plans: coverage (subscriptions or availability),
speed (primarily download), and economic impacts
(including employment). We group the remaining targets,
predominantly sector-specific, into a fourth category of
“other” goals.

Coverage targets focus on connecting people and
territories to IP networks. Commonly measured as a
percentage of individuals or households, some countries
also include targets for connecting businesses as well
as public institutions, such as schools and hospitals.
The indicators utilized vary from actual subscriptions to
simply geographic coverage of broadband infrastructure
that provides access. Speed targets are closely
associated with coverage, and broadband definitions
vary widely, from nascent levels below 1 megabit per
second (Mb/s) to ultra-fast broadband speed targets at
the 100 Mb/s level.

Economic impact goals identified in the plans
range from specific employment targets as a result
of broadband and ICTs to aggregate value-added
measured by expenditure. The remaining targets range
from sector-specific ones such as increasing electronic
government services to increasing country rankings
in international indexes. Appendix B presents specific
examples from national plans. The economies are
divided into “Advanced” and “Emerging,” demonstrating
that historic income differences do not dictate the
aggressiveness of broadband targets.

MORE ON COVERAGE AND SPEED
Coverage and speed targets comprise the main
goals listed across the plans reviewed here, reflecting
an international emphasis on these objectives. For
example, Target 3 of the UN Broadband Commission
is to connect at least 40 percent of households in
developing countries to broadband Internet by 2015.7
The European Commission’s Digital Agenda for Europe
2010-2020 emphasizes broadband coverage for all by
2013, including fast broadband coverage of at least 30
Mb/s for all by 2020, with 50 percent of households
subscribed to ultra-fast broadband of 100 Mb/s.8
Comparing the current levels of coverage and speed
of the 60 largest countries illustrates the relationship
between household adoption of the Internet and average
download speeds (Figure 1). Coverage and speed
are highly correlated (with a correlation coefficient
of 0.7), suggesting a concurrent policy approach to
coverage and speed targets. Categorizing economies
into advanced and emerging groups further illustrates
that, although the majority of households in advanced
economies are connected to the Internet (seen in the
x-axis of the figure), only a few emerging economies

@ 2013 World Economic Forum
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Box 1: Networks fit for purpose: Beyond
download speed targets

Although the high download speed targets of many
national broadband and ICT plans are laudable, ensuring
full utilization of broadband technology requires an equal
emphasis on additional components of broadband quality:
upload speed and latency.

High download speeds are necessary for the
consumption of large data files or the streaming of
content, but synchronous communication, such as video
conferencing, requires a parallel high speed of upload.
Additionally, latency (measured as the time required for
round-trip data transmission, calculated in milliseconds) is
also critical for two-way communication over the Internet in
a wide range of applications.

As more applications and services are hosted “in the
cloud,” upload speed and latency become more essential.
Cisco’s Visual Networking Index 2012-2017 estimates that
nearly three-quarters of mobile IP traffic is cloud-based.
That share is forecasted to rise to 84 percent of all mobile
data traffic by 2017.

Additionally, Cisco’s Global Cloud Index estimates
that, for business and consumer applications delivered by
the cloud, an advanced level of cloud application readiness
requires latency below 100 milliseconds. This latency
threshold is required in order to support high-definition
(HD) video conferencing, advanced multiplayer gaming,
and the streaming of super HD video. Intermediate cloud
application readiness (to support IP telephony, basic
gaming, basic video chat, basic video conferencing,
advanced social networking, and HD video streaming)
requires latency of between 100 and 159 milliseconds.
Basic readiness is above 160 milliseconds.

Sources: Cisco Mobile VNI Forecast 2012-2017; Cisco Cloud
Readiness Index 2012.

have a majority of households connected.® And although
some advanced and emerging economies have similar
coverage and speed levels, a few emerging countries
appear as outliers, with very high average speed
(Romania, for example) or very high household coverage
(Qatar).

Coverage and download speed, although important,
are not the only factors that should be taken into
account. Fully leveraging the benefits of broadband
requires adequate upload speed as well as latency
(Box 1).

POLICY OPTIONS: SUPPLY- AND DEMAND-SIDE
DRIVERS

Other research has characterized broadband markets
as an ecosystem with components covering hard
infrastructure as distinct from policy environments,

or applications and content access as distinct from
connectivity and user skills. We have applied a

The Global Information Technology Report 2013 | 45



1.3: Convergent Objectives, Divergent Strategies

Figure 2: Categories of supply- and demand-side policies
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supply-side versus demand-side approach, because
this distinction more clearly demonstrates the fact that
public policy can impact most facets of broadband
adoption (Figure 2). The supply- versus demand-side
categorization also points to the separate and distinct
outcomes of expanding availability of broadband or
stimulating utilization.

On the supply side, we have categorized the range
of policy options into five groups, with specific examples
of recommendations that are included in national
broadband and ICT plans.

1. Competition and investment policies. These
policies encourage private-sector entry and
investment in broadband networks, as well as
technology- or service-neutral rules that give
operators the greatest degree of flexibility. In
addition, they can include policies that promote
effective competition in international gateways
and/or wholesale nondiscriminatory access.

For example, the United States’ Connecting
America: The National Broadband Plan (2010)
included a wide range of recommendations

to provide greater clarity on its broadband

market and encourage investment; the
recommendations in that plan ranged from
reviewing wholesale competition regulations and
clarifying interconnection rights and obligations to
recommending balance in policies around copper
retirement.’®
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Spectrum allocation and assignment. These
policies allocate and assign spectrum to allow
both existing and new companies to provide
bandwidth-intensive broadband services. These
policies also encourage the implementation of
rules to allow operators to engage in spectrum
trading. The Slovak Republic’s National Strategy
for Broadband Access in the Slovak Republic
(2009) outlines a vision of effective utilization of
spectrum frequency.!" The plan recommends the
transition toward the digital dividend, repurposing
excess spectrum obtained by switching analogue
to digital broadcasting.

Reducing infrastructure deployment costs. These
include policies that allow for access to rights-of-
way, infrastructure sharing, and/or open access
on critical infrastructure. Public rights-of-way can
include existing infrastructure owned by public
entities, such as railways or electricity grids.
Open-access policies can include government-
sponsored or dominant-operator networks

to enable greater competition in downstream
markets. Germany’s Federal Government
Broadband Strategy (2009) includes measures to
optimize the shared use of existing infrastructure
and facilities.” Among these measures are
developing an infrastructure atlas and database
on construction sites, and promoting collaboration
on ducts and other infrastructure.

Core network expansion: Market led, government
led, or a mix. This category includes explicit and
implicit strategies for core network infrastructure
expansion that are: (1) market driven with few
government directives, (2) a government-led (or
majority-owned) network company, or (3) some
combination of public and private cooperation in
core infrastructure buildout that can encompass
an official public-private partnership or a division
in roles between public and private entities to
provide the core network. Australia’s National
Broadband Network (2009) is an example of a
national plan where a government-owned entity
will provide national core network infrastructure.’

Inclusive broadband availability. These policies
focus directly on closing broadband availability
gaps for remote or marginalized populations.
Options here include actions to build out
infrastructure to underserved and/or rural areas,
possibly utilizing universal service obligations and/
or universal service funds. The United Kingdom’s
Britain’s Superfast Broadband Future (2010)
report emphasizes the Broadband Delivery UK
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model for delivering connectivity in rural and
hard-to-reach areas to stimulate private-sector
investment with available funding.'

Demand-side policies focus on greater broadband
adoption through intensifying the motivators of usage.
From increasing affordability to fostering trust in the
online environment, these policies are categorized into
the following dimensions:

1. Affordability of devices and access. These
policies include, but are not limited to, targeted
subsidies for device purchases by low-income
households, decreasing or removing luxury taxes
on ICT devices, and low-cost leasing programs.
Morocco’s Digital Morocco 2013 (2008) strategy
highlights programs to subsidize computers and
Internet connections for teachers and students.'®
The strategy also emphasizes public-private
partnerships to offer similar low-cost device-
and-access packages to different sections of the
population.

2. Government leadership to utilize and promote
broadband. These include policies that encourage
the deployment of e-government services and
portals, as well as the government operating
as an “anchor-tenant” for broadband service.
Japan’s New Strategy in Information and
Communications Technology (IT) (2010) highlights
recommendations for improving and increasing
the availability of e-government services and for
driving efficiency in government ICT systems.'®
These services include an emphasis on cloud
technology and promoting citizen participation in
political activities by electronic voting.

3. ICT skills development. This category includes
programs to increase ICT-related skills and
familiarity across the population, such as digital
literacy programs. ICT skills development
policies also target actions intended to
increase community usage and access through
“telecenters” and public-access sites as well as
increasing technical skills, such as computer
science and network engineering. Nigeria’s
National Information Communication Technology
(ICT) Policy DRAFT (2012) emphasizes the
introduction of ICT training at all school levels
through the development of specialized training
institutes." It also provides for computer and
Internet access in public facilities such as post
offices, schools, and libraries.

4,  Facilitating online and local content, applications,
new technologies, and services. These policies
include programs such as targeted campaigns to
increase and localize online content, sometimes
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with a focus on translation into local language(s).
This category also includes actions and legislation
that can foster new applications, technologies,
and services by supporting e-transactions

or online payments and enforcing intellectual
property protection to foster innovation in online
services and applications. Qatar’s National

ICT Plan: 2015 (2011) recommends policies to
accelerate small- and medium-sized enterprise
use and involvement in ICT services.'® The

plan also emphasizes local content creation,
technology to recognize Arabic characters, and
a focus on an e-health system that employs
broadband and ICTs to enhance healthcare
services.

5. Consumer protection and empowerment.
These policies protect consumers and enhance
transparency between businesses and
customers. They include clear regulations around
personal data, privacy, and truth in advertising
of broadband offerings. These actions help to
ensure consumer trust in conducting private and
business activity online. The Philippine Digital
Strategy: Transformation 2.0 (2011) calls for online
consumer protection, consumer awareness,
and the creation of data security as well as data
privacy regulations.'®

TAXONOMY FOR BROADBAND AND ICT PLANS

We classified plans based on their relative emphasis

on supply- and/or demand-side policies within the
categories identified above. Plans moved from limited in
their focus to extensive along both supply- and demand-
side dimensions as they increase in the number of policy
categories included in a plan. We set this threshold when
plans have policy recommendations in at least four of the
five categories listed under each supply and demand.

Comparing the extent of both supply- and demand-
side level policy coverage, we then sorted national plans
into four relevant categories. The most comprehensive
plans that include extensive supply- and demand-side
coverage are defined as broad-based, while plans that
are more heavily focused on one dimension are either
supply-driven or demand-driven. The plans that have
been published with fewer specific recommendations
across the range of policy options are classified as
emergent. Figure 3 illustrates the typology and the
number of plans in each category; Appendix A lists each
plan.

Broad-based plans are the most comprehensive
and incorporate a wide range of policy recommendations
on both supply- and demand-side dimensions. Of the 28
plans reviewed, 9 plans are categorized here as broad-
based and focus on increasing the availability of high-
speed networks as well as the activity on those networks
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Figure 3: Taxonomy for national broadband/ICT plans

DEMAND-SIDE

Limited

Extensive

Limited
SUPPLY-SIDE

Emergent (2)

Demand driven (8)

Extensive

Supply driven (9)

Broad based (9)

Source: Authors’ calculations.

Note: The number in parentheses is the number of plans in each category out of the 28 plans reviewed.

to drive utilization. Examples of broad-based plans
include the United States’s Connecting America: The
National Broadband Plan (2010), Qatar’s National ICT
Plan 2015 (2011), and Egypt’s eMisr National Broadband
Plan (2011).2°

Supply-driven plans focus on actions to build
out infrastructure and increase broadband availability
through competition and investment policies; they also
include direct action to reach underserved populations.
The nine supply-driven plans identified here, however,
vary in the extent of public investment directed to core
infrastructure expansion. Australia’s National Broadband
Network (2009), for example, initiates the construction
of a government-owned public infrastructure network,
while Germany’s Federal Government’s Broadband
Strategy (2009) and the United Kingdom’s Superfast
Broadband Future (2010) focus on market players to
drive core investment and provide public investment at
the municipal level for underserved regions to access
high-speed infrastructure.?!

In some cases, such as in Australia, a supply-driven
plan may be complemented with a demand-driven
one. In 2011, Australia released its National Digital
Economy Strategy,?? emphasizing policies in most of the
demand-side categories noted above; the two Australia
plans together formulate a comprehensive approach to
increasing availability and utilization of broadband.

Other examples of the eight demand-driven plans
identified here include Morocco’s Digital Morocco 2013
(2008) and Poland’s Strategy for the Development of
the Information Society in Poland until 2013 (2008).23
These plans focus more on intensifying the utilization of
broadband and ICTs to drive economic growth.

Few plans are categorized as emergent, as the
effort to formulate a national strategy tends to result in a
comprehensive set of policy recommendations. However,
the classification reinforces the importance of a broad
review of available policy levers in the pursuance of goals
of increasing broadband availability and utilization.
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A distributional review of the plans highlights that,
while the demand-driven plans range widely in the years
of their publication (they start in 2005 and go to 2012,
with no more than two plans published in the same
year), the supply-driven plans are heavily concentrated
in 2009. This trend reflects the broadband infrastructure
investment emphasis as a series of countercyclical
responses to the global economic crisis. Additionally,
all nine of the broad-based plans identified here were
published from 2010 to 2012, signaling an evolution in
the way national governments are now shifting policy
emphasis to encompass both supply and demand.

CONCLUSION: DIVERGENT PLANS, COMMON
UNDERSTANDING

Countries around the world have developed national
plans to accelerate broadband adoption. These plans
vary by both goals and policy recommendations. Our
taxonomy of broad-based, supply-driven, demand-
driven, and emergent provides a clear method for
categorizing national broadband and ICT plans on the
breadth of their policy options. This classification is a
starting point in the review and comparison of national
plans. Further, it can aid policymakers in countries that
have strategic plans underway as they work to increase
broadband adoption.

Further research on the efficacy of existing
broadband plans and evidence that points to the
identification of an optimal policy formulation is crucial.
Additional issues that need to be addressed include
determining whether there are differential impacts of
supply- versus demand-side policies; if such differences
do exist, whether they depend on current levels of
broadband adoption (e.g., are supply-side policies more
relevant in countries with extensive Internet adoption
or vice versa), and determining which variables—such
as the implementing agency and the extent of the
consultative process—impact how successful a plan is in
achieving the target goals.
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What is clear now is that the relationship between
broadband and national objectives, such as growth
and employment, has led to an increasing number
of broadband and ICT plans. As variations in plans
exist, this taxonomy establishes a common descriptive
language for broadband plans and thus sets the baseline
for continued research that will enable us to achieve
further detail in understanding how best to unleash the
potential benefits of broadband for all governments,
businesses, and citizens.

NOTES

1 See Bresnahan and Trajtenberg 1995, who define general-
purpose technologies, and Qiang and Xu 2012, who measure the
impact of ICTs across sectors in various economies and determine
that broadband is the ICT that has the characteristics of general-
purpose technology.

2 UN Broadband Commission 2012 and Qiang 2010.

3 Kelly and Rossotto 2012. Note that country-specific effects may
be present. Induced employment typically refers to employment
that results from added consumption of goods and services by
direct and indirect employment.

4 Atkinson, Castro, and Ezell 2009 review the network effect
multiplier on employment in the United States.

5 Qiang and Xu 2012.

6 Koutroumpis 2009 has identified that increasing returns to
broadband investment occurs when a critical mass of penetration
is reached at levels above 20 percent (20 subscriptions per 100
people).

7 UN Broadband Commission 2011.
8 EC Digital Agenda for Europe 2010-2020.

9 Advanced versus Emerging economy classification as defined
by the International Monetary Fund’s World Economic Outlook
database, April 2012.

10 FCC 2010.

11 The Slovak Republic 2009.

12 Federal Ministry of Economics and Technology 2009.
13 Australian Government, Department of Broadband 2009.
14 BIS 2010.

15 Kingdom of Morocco 2008.

16 Prime Minister of Japan and His Cabinet 2010.

17 Nigeria 2012.

18 ICT Qatar 2011.

19 Philippine Government 2011.

20 FCC 2010; ICT Qatar 2011; eMisr (Egypt) 2011.

21 Australian Government 2009; Federal Ministry of Economics and
Technology 2009; BIS 2010.

22 Australian Government 2011.

23 Kingdom of Morocco 2008; The Republic of Poland 2008.
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Appendix A:
Broadband and ICT plans reviewed

The table below illustrates the different categories of policies present in each broadband/ICT plan reviewed. The roman
numerals refer to the policy categories shown in Figure 2.

Supply-side policies Demand-side policies
Category National broadband and ICT plan name Economy Year | Il 1l \% Vv | Il 1] v
Broad- eMisr National Broadband Plan Egypt 2011 | ] | | ] | | ] u |
based plan National Telecom Policy 2012 India 2012 E ®E ®E ®E ®E | E E ®E ®E =
National Information Communication Technology Nigeria 2012
| ] ] | ] ] | ] | ] ] | ] | ]
(ICT) Policy DRAFT
The Philippine Digi : i ilippi
‘ ppine Digital Strategy: Transformation Philippines 2011 ~ ~ ~ ~ —~ ~ —~ ~ ~
2.0: Digitally Empowered Nation
2015: Qatar’s National ICT Plan Qatar 2011 u ] ] | | [ | | | ] [ ] n
National Development Plan 2030: Our Future — South Africa 2012
| ] ] | ] | ] ] | ] | ] ] | ]
Make It Work
ICT for Everyone: A Digital Agenda for Sweden Sweden 2011 | ] | | u | u u |
National Broadband Policy Thailand 2010 | u | | u | u n |
Connecting America: The National Broadband United States 2010
] ] ] | ] ] ] ] ] ] ]
Plan
Supply- The National Broadband Network Australia 2009 | | |
driven plan Broadband Canada: Connecting Rural Canadians Canada 2009 | [ |
The National Broadband Access Policy - Czech Republic 2005
] [ ] ] ] ] ] ]
Broadband Strategy of the Czech Republic
The Federal Government’s Broadband Strategy Germany 2009 | | ] u | | ] | |
Next Generation Broadband: Gateway to a Ireland 2009
u ] | ] u ] ]
Knowledge Ireland
The National Broadband Plan: Enabling High Malaysia 2004
| ] | ] | ] ] | ] ] | ]
Speed Broadband Under MylCMS 886 *
Ultra-Fast Broadband Initiative + Rural Broadband New Zealand 2009
o | ] [ ] | ] ] ]
Initiative
National Strategy for Broadband Access in the Slovak Republic 2009
| ] ] | ] | ] ] | ]
Slovak Republic
Britain’s Superfast Broadband Future United Kingdom 2010 | | u n | | u u | |
Demand-driven  #AU20: The National Digital Economy Strategy Australia 201 ]
plan 2008 Digital 21 Strategy Hong Kong SAR 2007 " = [ [ [
National Broadband Strategy Hungary 2005 | u u | | ] | |
A New Strategy in Information and Japan 2010
o ] u ] ] u
Communications Technology (IT)
Digital Morocco 2013: The National Strategy for Morocco 2008
| ] | ] | ] ] | ] | ]
Information Society and Digital Economy
Draft National IT Policy (Revised) 2012 Pakistan 2012 | n n | u | |
The Strategy for the Development of the Poland 2008
] | ] ] ] ]
Information Society in Poland until 2013
Realising the iIN2015 Vision — Singapore: An Singapore 2006
| ] | ] | ] | ] | ] ] | ] | ]
Intelligent Nation, A Global City
Emergent Plan for a Digital Canada Canada 2010 | | ] ] ] ]
plan Estrategia Digital: Digi i
gia Digital: Digital Development Strategy Chile 2007 ~ ~ ~ ~
2007-2012

*In 2010, Malaysia launched five initiatives as part of a National Broadband Initiative; however, we were unable to obtain an official comprehensive document to review here
Note: The plans we reviewed consist of the most current plans with official English language versions. In a few cases, we included draft plan documents that were released to the public for review.
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Appendix B:
Examples of goals found in national broadband/ICT plans,
by economy groups

Goal
Economic impacts (including Other goals
Economy group Broadband coverage Broadband speeds employment) (including sector-specific targets)
Germany New Zealand Singapore United States
Advanced By 2014, 75 percent of households By 2020, download speeds of at By 2015, achieve a twofold increase By 2020, create a nationwide,
economies to have Internet access of at least least 100 Mb/s and upload speeds in the value-added of the ICT wireless, interoperable broadband
50 Mb/s of at least 50 Mb/s (connected to 75  industry to S$26 billion, a threefold public safety network and a clean
percent of New Zealanders) increase in ICT export revenue to energy economy where every
S$60 billion and create 80,000 citizen can use broadband to track
additional jobs and manage real-time energy
consumption
Sweden United Kingdom Japan Australia
By 2020, 90 percent of all By 2015, all homes will have access By 2020, create new related By 2015, 495,000 telehealth
households and businesses have to a minimum level of service of markets worth 70 trillion yen consultations will have been
access to broadband at a minimum 2 Mb/s delivered, providing remote access
speed of 100 Mb/s to specialists for patients in rural,
remote, and outer metropolitan
areas; by 2020, 25 percent of all
specialists will be participating in
delivering telehealth consultations to
remote patients
Thailand Egypt Pakistan Philippines
Emerging By 2015, develop the broadband By 2021, 90 percent of households In 10 years, create 5 million new By 2016, increase the country’s
economies network to provide access for at will have access to 25 Mb/s jobs across Pakistan linked to the score on the UN e-Participation

least 80 percent of the population,
and access for at least 95 percent
by 2020

broadband availability and 90
percent of the population will have
4G/LTE coverage

ICT- and IT-enabled services (ITES)
sectors; quadruple the percentage of
women participating in the ICT and
ITES workforce from the current 13
percent; double the GDP per capita
by improving agricultural yields
using ICTs and ITES; leverage the
cellular phone network for education
and access to information; localize
content and broad-based growth of
the ICT and ITES sectors

Index from 24.49 in 2008 to

above 40; at least 50 percent of
government websites will include
interactive services (up from 31
percent in 2010); at least 20 percent
of government websites will include
transactional services (up from 4.61
percent in 2010)

South Africa
By 2020, achieve target of 100
percent broadband penetration

Slovak Republic

By 2020, fast broadband (greater
than 30 Mb/s) coverage for all;
greater than 100 Mb/s for 50
percent of households’ broadband
subscriptions

Morocco

By 2013, establish 58,000 jobs in
IT (up from 32,000 in 2008); direct
additional GDP: 7 billion Morocco
Dirham (MAD); indirect additional
GDP: 20 billion MAD

India

Enable citizens to participate in and
contribute to e-governance in key
sectors such as health, education,
skill development, employment,
governance, banking, and so on

to ensure equitable and inclusive
growth
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The Importance of National
Policy Leadership
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With one-third of the world’s population now online,
the impact of—and need for—coordination between
government policies and commercial strategies in the
rollout and use of information and communication
technologies (ICTs) have never been greater. As cross-
cutting technologies, ICTs are creeping into our lives
today in many different forms—from how we exchange
news and views to how we share photos, meet up, or
locate our friends, or even ourselves.

The use—and sometimes the abuse—of ICTs are
driven by extremely fast technological evolution within
a changing policy environment (Figure 1). A growing
number of countries now recognize the importance of
policy leadership and a clear cross-sectoral vision that
can maximize the economic and social returns of ICTs.
This can be seen in the strong growth in the number
of national broadband plans (Figure 2). This chapter
provides a brief overview of the growth of such national
broadband plans and describes characteristics of a
good plan, with reference to several examples: the US,
UK, and Polish national broadband plans.

THE CHANGING POLICY CONTEXT
Throughout the 1960s and 1970s, economic arguments
of natural monopolies and economies of scale
underpinned the state’s function as investor, operator,
and (self-regulator of telecommunication networks and
services in many countries. Beginning in the 1980s,
market liberalization saw private and competitive
operators dramatically accelerate network rollout, reduce
prices, and boost the efficiency of telecommunication
service provision; these changes continued throughout
the 1990s." Regulators, initially established as arbiters
overseeing the transition to a competitive market,
subsequently carved out a role for themselves in
overseeing principles of universal service provision,
competition, and consumer protection.

The late 1990s and early 2000s witnessed the
development of an equilibrium of sorts in Europe
and North America, with private operator(s) in charge
of investment, operations, and service provision;
government in charge of high-level policy; and
the regulator in charge of more specific concerns.
Consensus opinion cast the die in favor of competitive,
market-based mechanisms for the provision of
telecommunication services, with governments cast
in the role of “gap-fillers,” facilitators, and enablers,
especially in instances of market failure.

This chapter reflects the views of its authors only and in no way reflects
the views of ITU or its membership. The chapter draws on data and
analysis taken from the ITU Trends in Telecommunication Reform Report
2012, and Chapter 1 of that report, “Overview of Trends in the ICT
Market and in ICT Regulation,” authored by Nancy Sundberg and Youlia
Lozanova.
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Figure 1: The institutional context and enabling environment for policy

Ministry of internal affairs

Other ministries

Source: Secretariat of the Broadband Commission for Digital Development.
Note: CIRT = computer incident response team; CERT = computer emergency response team.

More recently, however, the pendulum of opinion
may be shifting back to accord greater importance to
the role of government in the rollout and deployment of
telecommunication services. There are several forces
driving this trend:

1. A growing body of evidence indicates sizeable
positive externalities and strong returns to
broadband networks. Statistical cross-country
regression work generally puts broadband’s
contribution to growth in GDP at between 0.25
percent and 1.4 percent, but this contribution is
highly variable and depends on data availability,
model specifications, and the individual country’s
economic structure.? Such externalities underline
how broadband networks are a part of national
infrastructure that is vital for a nation’s economic
competitiveness,® and may help create a greater
exchange of information and knowledge as an
important national or international public good.*

2. As well as sizeable returns, the scale of network
investments needed are today so massive, and
take place over such long time horizons, that

54 | The Global Information Technology Report 2013

CIRTs/CERTs
International &
regional organizations

many operators are struggling to finance network
upgrades in the move to Internet Protocol (IP)—
based networks,® and are seeking alternative
sources of funding, including from the state.®

For example, it is estimated that €50 billion are
needed for energy and broadband network
upgrades in Europe alone.” Meanwhile, New
Zealand’s Ultra-Fast Broadband (UFB) network
buildout is expected to result in a total savings of
$NZ 32.8 billion over 20 years across all sectors
of the economy (including healthcare, education,
the business sector, and the dairy sector)®—
savings that cannot be reflected or taken into
account by the investment plans of any single
operator.

Handset functionality, the speed of convergence,
and the use of mobiles to deliver education,
healthcare, and m-money (as well as Facebook
updates or the organization of flashmobs and
riots) means that mobile operators, vendors, and
social networking services may be asked to play
teacher, doctor, banker, and sometimes even
policeman under certain circumstances.®
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Figure 2: Growth in national broadband policies, 2005-12
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Source: ITU World Telecommunication/ICT Regulatory Database.

As the technical capabilities of ICTs grow,
operators—and policymakers—are taking on new roles
as they grapple with more complex issues, including
privacy and security. Alongside codified legislation, law
enforcement, and specific regulation, policy visions for
a connected nation can play a vital coordinating role
and may optimize outcomes across the institutional
context to the benefit of end users, who find themselves
impacted by diverse policy considerations (Figure 1).

THE NEED FOR NATIONAL POLICY LEADERSHIP
Policy leadership can help highlight the role of
broadband in national development, provide an
enabling environment for private investment, coordinate
dialogue, and encourage work across different sectors
and ministries. Over the last few years, policy decision
makers, communication ministries, and national
regulators have made broadband a policy priority. The
number of broadband plans and policies, as tracked by
ITU and the Broadband Commission, has more than
doubled since December 2009 (Figure 2). The explosion
in national broadband plans in 2010-11 occurred partly
in response to the financial crisis and the prioritization of
national infrastructure investments in economic stimulus
plans.’™®

By September 2012, some 119—or 62 percent—of
all economies had developed a national plan, strategy,
or policy to promote broadband; 12 countries—or 6
percent—are planning to introduce such measures in
the near future (see Figure 3 and Appendix A). Europe
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2009 2010 2011 2012

has a marked preference for national broadband plans,
with some 88 percent of European countries having a
plan and/or universal access and service (UAS) definition
(Figure 4). Africa was well endowed with national plans
from fairly early on, with ICTs included in International
Monetary Fund/World Bank Poverty Reduction Strategy
Papers. Plans have changed focus over time, with earlier
plans produced between 2002 and 2006 generally
tending to focus on ICTs or the Information Society.
Plans between 2006 and the present have tended to
focus explicitly on broadband; more recently, plans focus
on broader, cross-sectoral considerations of the digital
agenda.

The region with the fewest national broadband plans
is the Arab States, which have generally revised universal
service objectives to include broadband. However, 62
countries—or 32 percent of all countries—still do not
have any broadband plan, strategy, or policy in place
(Figure 3). Further, for those countries with plans,
achieving progress in implementation may be more
challenging or slower than envisaged. The number of
national regulatory bodies also continues to grow. By
September 2012, 159 countries had national regulatory
bodies, up from 152 in 2008 and 124 in 2002.11

Best-practice cases for broadband plans are
by now well established. In his chapter for Trends in
Telecommunication Reform 2012,2 Horton suggests that:

e Plans should be cross-sectoral across a range
of different sectors (although they should also
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Figure 3: Countries with a national policy, strategy, or plan to promote broadband, mid 2012

Have a plan (61.7 percent, or 119 economies)
B Planning to adopt (6.2 percent, or 12 economies)
M No plan (32.1 percent, or 62 economies)

Source: ITU/UNESCO Broadband Commission for Digital Development.

Figure 4: Policy instruments used to promote universal service, 2012
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Source: ITU World Telecommunication/ICT Regulatory Database
Note: UAS = Universal access and service.
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assign a coordinating agency to be responsible for
implementing the plan overall, in conjunction with
other involved bodies).’®

¢ Plans should make the case for broadband,
specific to the needs and economic structure
of that country, based on market analysis and
benchmarking (Box 2).

e Plans should be developed in consultation with,
and based on consensus with, a broad range of
stakeholders.

In addition, comprehensive broadband plans can
typically be characterized in the following ways:

e Many plans emphasize an important role for public-
private partnership.

e Plans should consider both demand- and supply-
side considerations. This may mean supporting the
development of human skills, literacy, and demand
among, for example, schools and small- and
medium-sized enterprises, as well as taking into
account (in many developing countries) the role of
government in driving demand.

* Plans should look forward over a timescale of 5
to 10 years, as it may often be difficult to predict
technological evolution over longer time horizons.

e Plans should be broadly technology-neutral. Plans
can still include technology-specific measures (for
example, they can consider spectrum issues in
order to facilitate the rollout of mobile broadband).
However, there should be no major implications in
terms of favoring specific technologies over others.

e Plans should contain detailed, measurable goals
and strategies to allow for the evaluation of
progress. They may often also contain consideration
of special interest groups such as schools,
hospitals, universities, diverse languages, and
access by minorities or people with specific needs.

In industrialized countries with high broadband
penetrations, plans still play an important role as a clear
statement of national policy priorities, such as targets
for coverage or for a minimum speed (for example, the
United Kingdom’s digital agenda defines a national
minimum speed of 2 Mb/s; see Box 3). The example
of the National Broadband Plan of the United States
illustrates many of the above aspects (Box 1).

National broadband plans should be based on a
thorough market analysis and benchmarking in order
to best understand current market trends and optimize

1.4: The Importance of National Policy Leadership

Box 1: The US National Broadband Plan

In 2009, the US Congress charged the Federal
Communications Commission (FCC) with creating a
National Broadband Plan to ensure that every American
has “access to broadband capability.” Creating the plan
would entail exploring broadband deployment, adoption,
and affordability, as well as the use of broadband to
advance US national priorities, including civic participation;
public safety; entrepreneurial activity; and the delivery of
healthcare, energy, and education, among other priorities.

The FCC conducted an extensive public consultation,
with over 41,000 pages of comments reviewed and over
30 public meetings held throughout the country. On
March 16, 2010, the FCC delivered the Broadband Plan
to Congress to help Americans harness its potential.!
Since then, the FCC has emphasized the vital nature of
broadband for US economic opportunity, job creation,
innovation, and national competitiveness. Since the
release of the Broadband Plan, the FCC has launched a
number of programs that work toward its implementation.
Among these programs are the Connect America Fund,
which addresses universal service; a Mobility Fund
for funding mobile coverage in unserved areas; the
reformed Lifeline program for low-income Americans; and
Connect2Compete to connect low-income students.

To promote regulatory certainty, the FCC has set out
clear rules to protect the Internet’s openness and promote
innovation, investment, and competition, and has taken
steps to free up additional spectrum (for both licensed and
unlicensed broadband, including the use of white space).
The FCC is seeking to make 25 more MHz of spectrum
available and will launch the world’s first incentive auctions
to repurpose broadcast spectrum for mobile broadband.
Since 2010, the FCC has made substantial progress,
through over 60 initiatives, to achieve nearly 90 percent of
items on its action agenda (www.broadband.gov). Today,
the benefits of this dialogue on broadband are apparent—
more Americans than ever are aware of the importance
of broadband to their lives, investment in broadband
infrastructure has risen significantly, and broadband
speeds are increasing.

Note
1 See http://www.broadband.gov/plan/.

Source: Contributed by the Federal Communications Commission
(FCCO) of the United States, 2012.

network deployment to areas of maximum demand and
usage. The US National Broadband Plan was notable for
its thorough and detailed benchmarking of the national
situation in broadband. However, even today, one-third
of all American citizens have yet to adopt broadband.™
In Poland, benchmarking and analysis have played

a significant role in helping attract and channel local
investment and foreign direct investment (Box 2).

State funding for high-speed broadband networks
may raise issues of competitive concerns and the
crowding out of private-sector investment. For example,
the European Commission recently conducted a
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Box 2: The importance of benchmarking: The case of Poland

The Polish government introduced its Strategy for the
Development of the Information Society in Poland until
2013 in 2008 and its long-term strategy, Poland 2030, in
November 2011. Poland is currently preparing its forthcoming
National Broadband Plan (the Plan) for 2013-20, under
final consultation until mid-December 2012, enshrining the
objectives of the European Union (EU)’s Digital Agenda.
This Plan assumes that geographical areas of intervention
will be determined on the basis of a nationwide coverage
and infrastructure inventory exercise, under the Information
System of Broadband Infrastructure (known by its Polish
acronym SIIS) database.

The Plan sets out clear and measurable broadband
targets:!

1. universal access to the Internet by 2013,

2. universal access to broadband of the speed of at least
30 Mb/s by 2020, and

3. at least 50 percent of households with an Internet access
of at least 100 Mb/s by 2020.

In addition, a law adopted in 2010 and designed with
the participation of the Office of Electronic Communications
(UKE)—the act supporting the development of networks and
services—speeds up investment and supports broadband
Internet access in Poland by requiring duct infrastructure to
be located along new and rebuilt roads.

Accurate data on existing infrastructure is vital to
tailoring policy and regulation, and to attracting investment
to areas without broadband. UKE collects data every year
on infrastructure and broadband Internet access for both
fiber and wireless networks. An understanding of coverage
will optimize investments by operators and local government
and allow for the long-term planning of telecommunication
infrastructure development.

The Polish Telecommunication Institute, UKE, and the
Ministry of Administration and Digitization (previously the
Ministry of Infrastructure) have developed the dedicated
SIIS database, implemented and overseen by UKE. Detailed
information is presented in the form of tables, charts, and
maps at the provincial and commune levels. UKE has
collected data on the status of infrastructure and investment
projects in the following areas:

e fiber optic network terminations,

® telecommunications network nodes,

e access nodes,

e coverage of cable and wireless networks,

e penetration of cable connections or wireless terminals in
buildings,

e occurrence of cable connections or wireless terminals
in residential buildings, and

¢ the existence of buildings enabling colocation.

The data are used by:

e telecommunication operators and Internet service
providers for making business decisions about new
investment projects and market competitiveness,

e other investors in planning investments,
* |ocal self-government and other local government units,

® businesses and consumers for choosing the most
attractive technologies and competitive market offers,

e regional operational programs and the Eastern Poland
Operational Program for notifications to the European
Union of plans for the rollout of regional broadband
networks, and

e |ocal government authorities for issuing opinions with
regard to public resources expenditure on the rollout of
telecommunication networks.

UKE uses these data as a tool for analysis to determine
the direction for broadband network investment and
development, address gaps in coverage, and support local
government units—for example, through the establishment of
areas entitled to apply for state aid in the further development
of infrastructure. The database also helps big businesses and
small- and medium-sized enterprises determine where—in
which locations and which technologies—to invest.

Poland, during the preparation of guidelines for its
new financial perspective for the years 2014-20, enshrines
the objectives of the EU Digital Agenda in its forthcoming
Plan, currently in draft form. The Plan assumes that the
geographical areas of intervention will be determined on the
basis of nationwide coverage and infrastructure inventory
accumulated in the SIIS system. The system has become
a tool to determine which areas are in need of funding, to
detect and eliminate gaps in the coverage of high-speed
network bandwidth and improve offers aimed at the less-
developed areas, and to determine in what locations and in
what technology investment is justified.

Note

1 National Broadband Plan (Draft), available from the Ministry
of Administration and Digitization (formerly the Ministry of
Infrastructure), at http://www.transport.gov.pl/files/0/1794416/
NARODOWYPLANSZEROKOPASMOWY.pdf.

Source: Contributed by the Office of Electronic Communications
(UKE) of Poland, 2012.
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Box 3: Britain’s Superfast Broadband Future

Britain’s Superfast Broadband Future sets out the UK
government’s vision for broadband in the United Kingdom
and how this will be achieved, including the benchmarking
of current market deployment in the United Kingdom and
the monitoring of progress. The vision was to have the
“best superfast broadband network in Europe by 2015"—
with targets of 90 percent of the population having access
to superfast broadband (defined as 24 Mb/s) and the rest
of the population to have access to at least 2 Mb/s by
2015.

The UK government has committed to investing £530
million in public funds by 2015 to support this goal. The
three devolved administrations in Scotland, Wales, and
Northern Ireland, and over 40 English local authorities,
have developed local broadband plans and committed
funding to match the government’s contribution. These
projects are now entering the procurement phase; the
scheme received state aid approval from the European
Commission on November 20, 2012. A smaller, £20
million fund—the Rural Communities Broadband Fund—is
targeted at small-scale broadband projects in rural areas,
and has over 50 projects under consideration.

The government has also committed £150 million
to establish an Urban Broadband Fund, which will
support projects in major cities to provide high-speed
connectivity—both fixed and wireless, with a strong
emphasis on small- and medium-sized enterprises and on
stimulating demand for high-speed broadband services.

The strategy foresees “private sector investment freed
from unnecessary barriers, supported by government
funding where the market cannot reach unaided.” A
package of measures was announced on September 7,
2012, aimed at supporting and enabling private-sector
investment, including streamlining planning restrictions on
broadband infrastructure and producing new guidance to
local authorities in relation to the laying of fiber and digging
of trenches in streetworks schemes.

The strategy is technology-neutral. It recognizes
that a mix of technologies—fixed, wireless, and satellite—
are needed to deliver superfast broadband throughout
the United Kingdom: one technology choice will not be
suitable for all circumstances. However, extending high-
capacity fiber optic deeper into the network will be a key
feature of the United Kingdom’s network going forward.
Progress is reported in the Ofcom Infrastructure Report,
with 85 percent of premises now able to access superfast
broadband and average download speeds having risen to
12.7 Mb/s.

Sources: UK Government, Department for Culture, Media & Sport;
BIS 2010; Ofcom 2012.

Note: The United Kingdom also supports European targets for
minimum broadband speeds of 30Mb/s to every home and
business in Europe by 2020, and 50 percent take-up of 100
Mb/s services by 2020.

@ 2013 World Economic Forum
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consultation and sought comments on the application
of EU state aid rules to the public funding of broadband
networks over the summer of 2012, with a view to
adopting definitive broadband guidelines in December
2012.'5 The revised guidelines propose the possibility of
supporting ultra-fast broadband networks under certain
conditions.

The UK government has committed to ensuring the
rapid rollout of superfast broadband across the country
and “the best superfast broadband network in Europe by
2015.”18 |t has detailed in precise terms how it intends to
achieve this in the strategy document Britain’s Superfast
Broadband Future (described in Box 3), which sets out
clear arguments for greater access to broadband as well
as identifying the services enabled by broadband.

LOOKING FORWARD

Countries today are prioritizing the importance of policy
leadership, as shown by the growth in the number of
national broadband plans. International organizations
also recognize the importance of policy leadership. Every
year, ITU hosts a Global Symposium for Regulators and
Global Regulators-Industry Dialogue (GRID) to debate
the trends transforming the ICT environment and to
consider their impact on the regulatory environment,

with the outcomes published in the form of best-practice
guidelines.'” The Broadband Commission for Digital
Development meets twice annually to consider the
trends and issues specific to broadband policy and
publishes its annual State of Broadband report, providing
a snapshot of the latest broadband market trends.

At a time of rapid technological evolution and
heightened economic uncertainty, it is vital for
governments, the industry, and regulators to work
together to review and regularly update regulatory and
policy frameworks. In this way we can ensure that the
frameworks are flexible, appropriate, and regularly
updated, can achieve optimal outcomes for network
deployment and national economic competitiveness.

NOTES
1 ITU 2002.

2 Katz 2011.

3 See, for example, comments by US Vice-President Joe Biden,
who said at Seneca High School, on July 1, 2009, “The bottom
line is, you can’t function—a nation can’t compete in the 21st
century—without immediate, high-quality access for everything
from streaming video to information overline. . . . Getting
broadband to every American is a priority for this Administration”
(Nephin 2009). See also comments by Neelie Kroes, Vice-
President of the European Commission responsible for the
Digital Agenda, who asked at the European Telecom Network
Operators Connecting Europe Facility Conference in Brussels in
October 2012, “Are we going to take our place as the connected,
competitive continent? Or are we going to stay antiquated and
analogue?” (Kroes 2012).

The Global Information Technology Report 2013 | 59



1.4: The Importance of National Policy Leadership

4 Stiglitz 1999. In his chapter in Providing Global Public Goods:
Managing Globalization, Stiglitz argues that telecommunications
and the Internet are themselves global public goods; however,
most observers agree that it is the knowledge and information
provided over the Internet that are non-rivalrous and non-
excludable, rather than the networks (which may be rivalrous and
excludable).

5 According to the report Telecom Operators: Let’s Face It (Exane
BNP Paribas-Arthur D. Little 2012), telecommunication companies
face the choice of becoming mega operators with a global
footprint, local heroes focusing mainly on their national market or
immediate local markets, or engaging in a play for infrastructure
only.

6 ITU 2009.

7 For example, under the Connecting Europe Facility (CEF), it is
proposed to spend €50 billion over six years, from 2014 to 2020,
with €9.2 billion earmarked for broadband and digital services
to promote growth, jobs, and competitiveness through targeted
infrastructure investment at the level of the European region. This
will support the rollout of high-performing, sustainable, and joined-
up trans-European networks in the fields of transport, energy, and
broadband and digital services.

8 Alcatel Lucent Bell Labs 2011. The total impact of New Zealand’s
Ultra-Fast Broadband (UFB) network of $NZ 32.8 billion over
twenty years include 5.9 $NZ billion for healthcare, 3.6 billion $NZ
for education, 14.2 $NZ billion for business, and 9.1 $NZ billion
for dairy. Estimations of the economic benefits to New Zealand
of UFB applications take into account both increased returns and
savings.

9 See, for example, calls by Prime Minister David Cameron for social
media services to be monitored and/or shut down during the
riots in the United Kingdom in August 2011, available from www.
guardian.co.uk/media/2011/aug/11/david-cameron-rioters-social-

media.
10 I1TU 2009.
11 ITU 2012.

12 Horton 2012.
13 Kelly and Rossotto 2012.

14 Statement by Mr Julius Genachowski, Chairman of the US Federal
Communications Commission (FCC) to the New York meeting
of the Broadband Commission for Digital Development on 23
September 2012.

15 “State Aid: Commission Consults on Draft Guidelines for
Broadband Networks.” Available at http://europa.eu/rapid/
pressReleasesAction.do?reference=IP/12/550&format=HTML&age
d=0&language=EN&guiLanguage=en.

16 BIS 2010.

17 See [TU’s regulatory website, www.itu.int/ITU-D/treg/index.html;
for details of the latest Global Symposium for Regulators, GSR-
2011, see www.itu.int/ITU-D/treg/Events/Seminars/GSR/GSR11/
index.html; and for previous GSR events, see www.itu.int/ITU-D/
treg/Events/Seminars/GSR/index.html.
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Appendix A:
elected economies with national broadband policies, 2012

7]

Year policy
Country/Economy Policy available? was adopted Type Title/details
Afghanistan Yes 2008 Strategy Afghanistan National Development Strategy: 1387-1391 (2008—

2013)

Algeria Yes 2008 Strategy E-Algérie 2013

Antigua & Barbuda Yes 2012 Strategy GATE 2012

Australia Yes 2009 Plan National Broadband Network

Azerbaijan Planned Pending

Bangladesh Yes 2009 Universal Broadband National Policy Act 2009
Access Service

Belgium Yes 2009 Plan Belgié: digitaal hart van Europa

Benin Planned

Botswana Yes 2004 Strategy Botswana’s National ICT Policy

Brunei Darussalam Yes 2008 Plan National Broadband Blueprint

Burkina Faso Yes 2006 Policy Lettre de politique sectorielle 2006-2010

Canada Yes 2010 Plan Broadband Canada: Connecting Rural Canadians

Central African Rep. Yes 2006 Strategy Politique, Stratégies et plan d'actions de I'édification de la
Société de I'Information en République Centrafricaine

Chile Yes 2010 Strategy Strategy for Digital Development; La Agenda Digital del Gobierno
de Chile para el periodo 2010-2014/ICT as a part of Chile’s
Strategy for Development: Present Issues and Challenges
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Year policy
Country/Economy Policy available? was adopted Type Title/details

Colombia Yes 2011 Plan Live Digital—Vive Digital

Congo Yes 2009 Program West Africa Cable System (WACS)

Costa Rica Yes 2012 Strategy Estrategia Nacional de Banda Acha

Croatia Yes 2011 Strategy Strategy for Broadband Development in the Republic of Croatia
for 2012-2015

Cyprus Yes 2012 Strategy Digital Strategy for Cyprus, which includes the Broadband Plan

Denmark Yes 2010 Plan Digital work program by the Minister of Science, Technology and
Innovation.

Dominican Republic Yes 2007 Program Conectividad Rural de Banda Ancha E-Dominicana (includes rural
broadband connectivity program)

Egypt Yes 2011 Plan National Broadband Plan: A Framework for Broadband
Development

Estonia Yes 2006 Strategy Information Society Development Plan 2013

Fiji Yes 2011 Policy National Broadband Policy

France Yes 2010 Plan Plan national tres haut débit

Gambia Yes 2008 Plan The Gambian ICT4D-2012 Plan

Ghana Yes 2010 Strategy Broadband Wireless Access

Grenada Yes 2006 Strategy Information and Communication Technology (ICT): A Strategy and
Action Plan for Grenada: 20062010

Guyana Yes 2011 Project E-Guyana
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Year policy

Country/Economy Policy available? was adopted Type Title/details

Hungary Yes 2010 Plan Digital Renewal Action Plan

Iceland Yes 2005 policy Telecom Policy Statement 2005-2010; new policy statement
coming

Indonesia Yes 2010 Strategy Priorities of the Ministry of Communication and Information
Technology Year 2010-2014

Ireland Yes 2008 Strategy Ireland's Broadband Strategy

Italy Yes 2010 Plan Italia Digitale (Digital Italy, Plan)

Japan Yes 2010 Plan New Broadband Super Highway (Haraguchi vision II)

Kazakhstan Yes 2010 Strategy Programme of ICT Development

Korea, Rep. Yes 2009 Plan Ultra Broadband Convergence Network

Lebanon Yes 2008 Strategy Lebanese Broadband Stakeholders Group (LBSG)

Liechtenstein Yes 2006 Universal Communications Act—Law on Electronic Communication
Access Service

Luxembourg Yes 2010 Strategy Stratégie nationale pour les réseaux a “ultra-haut” debit-L" “ultra-
haut” débit pour tous

Malawi Yes 2003 Project An Integrated ICT-led socioeconomic development policy for
Malawi

Malta Yes 2012 Policy Provision of access at a fixed location

Mauritius Yes 2012 Policy National Broadband Policy 2012-2020 (NBP2012)

Micronesia Planned

Mongolia Yes 2011 Program National Program on Broadband Network up to 2015
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Year policy

Country/Economy Policy available? was adopted Type Title/details

Morocco Yes 2012 Plan Plan national pour le développement du haut et trés haut débit
au Maroc

Nepal Planned Currently a draft under consultation

New Zealand Yes 2010 Plan Ultra-fast broadband initiative, Five Point Government Action Plan
for faster broadband

Nigeria Planned Policy National ICT policy —draft

Oman Yes 2012 Strategy National Broadband Strategy

Panama Yes 2008 Strategy National ICT Strategy 2008-2018—la Autoridad de Innovacion
Gubernamental

Paraguay Yes 2011 Plan Paraguay 2013 Conectado y Plan Nacional de
Telecomunicaciones—PNT

Philippines Yes 2011 Strategy The Philippine Digital Strategy, Transformation 2.0: Digitally
Empowered Nation

Portugal Yes 2010 Strategy Digital Agenda 2015 (2010-2015),

Romania Yes 2007 Strategy The Regulatory Strategy for the Romanian Electronic
Communications Sector for 2007-2010

Rwanda Yes 2006 Plan Regional Connectivity Infrastructure Program (RCIP)

Saudi Arabia Yes 2010 Universal USF strategic Plan, Kingdom's strategy for the deployment of
Access Service broadband services (waiting for official approval)

Serbia Yes 2009 Strategy BB Strategy till 2012, CTpaTerujy passoja LUMPOKOMNojacHOr

npuctyna y Peny6nvum Cpbujn o 2012. ToaunHe (Strategy for
the development of broadband in the Republic of Serbia until
2012)

Slovak Republic Yes 2006 Program Operacny Program Informatizécia Spolo¢nosti (Operational
Program- Information society)
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Year policy

Country/Economy Policy available? was adopted Type Title/details

Solomon Islands Planned

Spain Yes 2010 Plan Plan Avanza: Plan Avanza: 2005, Plan Avanza 2 aprobado el
16/07/2010

St. Kitts and Nevis Yes 2006 Plan National Information and Communications Technology (ICT)
Strategic Plan

St. Vincent Planned
and the Grenadines

Sweden Yes 2011 Strategy BB Strategy for Sweden

Tanzania Yes 2004 Project National Information Communication and Technology Broadband
Backbone (NICTBB)

Taiwan, China Yes 2011 Policy Broadband for Villages and Broadband for Tribes

Tonga Yes 2011 Project Tonga-Fiji Connectivity Project : Pacific Regional Connectivity
Program (PRCP)

Tunisia Yes 2012 policy

Uganda Yes 2009 Strategy Uganda Broadband Infrastructure Strategy National Position
Paper

United States Yes 2010 Plan Connecting America: The National Broadband Plan

Vietnam Yes 2010 Plan Master Plan of Viet Nam, from 2010 to 2015 and Prime Minister's
Decree 1755/QB-TTg on the approval of a National Strategy on
Transforming Viet Nam into an advanced ICT country

Source: ITU/UNESCO Broadband Commission for Digital Development (www.broadbandcommission.org), based on the ITU ICT Eye regulatory database, available at https://www.itu.int/ITU-D/
icteye/.
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CHAPTER 1.5

Fiber Broadband: A
Foundation for Social and
Economic Growth

SEAN WILLIAMS
BT

@ 2013 World Economic Forum

Sustainable, long-term growth in the European Union
(EU) is vital to the overall health of the world economy.
For a developed region such as the European Union, a
significant proportion of growth is likely to come from
knowledge-based industries, underpinned by information
and communication technologies (ICTs). Indeed, the
European Commission’s Europe 2020 vision describes
such a future for the region in the Digital Agenda.’

The foundation for digital prosperity is fiber
broadband Internet access, often referred to as superfast
broadband. In describing the economic benefits of
Internet adoption, a report for the McKinsey Global
Institute says: “[broadband] infrastructure, the backbone
of the entire Internet ecosystem, is an irreplaceable
prerequisite. It creates the platforms upon which users,
and organizations experience the Internet, and upon
which entrepreneurs and businesses innovate.”

Indeed, superfast broadband access has the
potential to transform local economies, businesses,
households, and public services. It will help improve the
performance of existing firms, enable new businesses
to emerge, and encourage flexible working patterns.
Superfast broadband is key to opening global markets
to regions previously denied access, providing new job
opportunities, and boosting productivity.

Statistical evidence of the positive economic impact
of broadband infrastructure has existed for some years.
According to the Broadband Commission, a joint
body of the United Nations Educational, Scientific and
Cultural Organization (UNESCO) and the International
Telecommunication Union (ITU), every 10 percent
increase in broadband penetration results in additional
growth of 1.3 percent in national gross domestic
product (GDP).2 Similarly, in a 2011 study across 33
countries in the Organisation for Economic Co-operation
and Development (OECD) by Chalmers University of
Technology, consultancy Arthur D. Little and ICT vendor
Ericsson found that doubling the broadband speed for
an economy increases GDP by 0.3 percent.*

New research now available from Regeneris
Consulting provides even greater detail about the
potential economic impact of superfast broadband in
urban and—crucially—less-developed rural areas, as
demonstrated later in this chapter.®

Investment in fiber broadband also has the potential
to deliver social goods, for example by improving
public service levels in areas such as health, education,
e-government, and democratic participation at lower
cost than would be available offline. Evidence for social
goods is anecdotal rather than statistical.

The idea that broadband infrastructure can drive
economic development has been championed for some
time. Indeed, broadband infrastructure, coupled with
a functioning and fair market for access and services,
is central to Europe 2020 and the Digital Agenda for
Europe;® it underlies similar strategies adopted by
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Figure 1: Economic impacts of superfast broadband
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Source: Regeneris Consulting, 2012.

OECD governments, including the UK government;’
and is espoused on a global scale by the Broadband
Commission.®

However, much of the thinking behind these
strategies predates the euro crisis. We need to recognize
that the effects of the global financial crisis that began in
2007 are still being felt more than five years later—and
even now, there is no immediate end in sight.

We no longer operate in a world where “build it
and they will come” is a viable strategy for developing
national-scale infrastructure. Nor are communication
markets currently in a healthy state. Revenues are
shrinking for telecommunication providers at the same
time that operating costs are increasing because of the
rising demand for data on networks.

How can the global, international, and national
visions for universal broadband Internet access be
fulfilled? Should these visions be put on hold until more
favorable economic conditions emerge, or should they
even be abandoned?

No, the big vision still holds promise. However,
new means of execution—in terms of both technology
and market dynamics—are required for an era where
the public purse is tightly constrained and the ability of
private firms to raise capital is diminished.

This chapter advances the debate first by reviewing
recent independent research from the economic
consultancy Regeneris Consulting, detailing the
economic impact of high-speed broadband infrastructure
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on environments as diverse as capital cities and
economically deprived rural regions. Second, it aims to
articulate technical and market solutions that can meet
the challenge of the current economic climate.

ECONOMIC IMPACT

BT recently commissioned Regeneris Consulting to
assess the potential economic benefits of BT's £2.5
billion investment in fiber broadband in the UK market,®
focusing on four areas:

Norfolk and Suffolk, a rural area;

Caerphilly, a town in Wales;

Sunderland, a city in the northeast of England; and
London, the United Kingdom’s capital city.

As businesses increasingly move into the digital
realm, fast Internet access is arguably more important
than conventional physical infrastructures in supporting
vital flexibility. Where fiber broadband is prevalent,
businesses can be encouraged to remain in or
relocate to regions previously excluded from traditional
regeneration, creating jobs and bringing economic
growth to those areas.

Supplying commercial premises with fiber
broadband will help businesses grow and benefit the
local economy by facilitating flexible working patterns,
enabling new startup businesses, and helping to improve
the performance of existing businesses (see Figure 1).
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Improved performance of existing firms
Fiber broadband will allow businesses to operate more
efficiently and to develop new products and services:

e Small and medium-sized firms will be able to
take advantage of the latest generation of online
collaboration tools—such as file and document
sharing, shared workspaces, and high-definition
video conferencing—that, before the advent of fiber
broadband, only large enterprises could afford to
exploit.

¢ Real-time online collaboration among colleagues
and business partners can accelerate decision
making and time to market, and reduce delays and
the need for business travel. By reducing or even
eliminating the requirement to travel, it can reduce
a firm’s carbon footprint and improve employees’
work-life balance.

e Several people can share the same connection and
not notice any degradation in performance, even if
they are using bandwidth-hungry applications such
as video conferencing or uploading large files.

e |n all types of business, interaction with customers
and suppliers can also be enhanced—for example,
by enabling slicker, more interactive e-commerce
sites, and by reducing the time needed to upload
product demonstrations and how-to videos to both
the business’s own site and social media sites such
as YouTube.

Regeneris expects knowledge-based industries,
and the places where they are most concentrated, to
exploit faster broadband most effectively and generate
the greatest impacts. For example, the time required for
transferring large files such as videos, graphic designs, or
software applications can be cut from hours to minutes.

New businesses
Fiber broadband is expected to help greater numbers of
new businesses emerge by reducing barriers to entry in
certain sectors. Although there are many ways in which
this can occur, cloud computing is perhaps the most
significant because it dramatically reduces the required
upfront capital and ongoing support costs of setting up
in business and allows steady, flexible growth.
Superfast connectivity will also help firms of all
sizes exploit cloud computing so they can scale their
information technology (IT) systems dynamically to fit
their business needs, obviating the requirement for
firms to invest in server hardware and software licenses.
This can further help relieve the IT burden by making
remote data storage and backup easy to operate in the
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background. The burden of security and upgrade falls to
the service provider and not to the business.

The carrot of abundant fiber broadband can also
encourage firms with purely digital business models to
relocate to previously underdeveloped areas.

Flexible working patterns

Widespread availability of fiber broadband will allow more
flexible working patterns, opening up new employment
opportunities and enhancing the productivity of existing
staff. With fiber broadband, employees will be able to
access data and applications from home, on the move,
or at the premises of customers or suppliers with the
same alacrity as they can in the office.

Regeneris estimated the cumulative impact on jobs
and gross value-added (GVA) among new and existing
firms exploiting faster, next-generation broadband
services over 15 years. In conducting the analysis, it
was assumed that the uptake and exploitation of faster
services will, in time, approach those currently found for
ADSL services. Regeneris drew on research from across
Europe to inform these assumptions.

Findings in detail
For any one location—whether a rural area, a town, or a
city—Regeneris found that fiber broadband could create
between £143 million and £19.8 billion in additional GVA.
This equates to an annual increase in GVA of between
0.3 percent and 0.5 percent.

For the rural area of Norfolk and Suffolk, for example,
Regeneris found that fiber broadband could lead to:

e an annual increase in GVA of 0.3 percent per annum
over 15 years: every £1 a business invests in fiber
broadband in this rural area will create nearly £15 in
additional GVA for the UK economy;

e roughly 1,470 business startups and support for 7,780
home workers as a result of cloud computing; and

e around 1,810 jobs created through business startups
and increased levels of trading at existing businesses.

For the UK town of Caerphilly, Regeneris found that
fiber broadband could lead to:

e an annual increase in GVA of 0.5 percent per annum
over 15 years: every £1 a business invests in fiber
broadband in this town will create nearly £16 in
additional GVA for the UK economy;

e roughly 140 business startups and support for 1,030
home workers as a result of cloud computing; and

e around 225 jobs created through business startups
and increased levels of trading at existing businesses.
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For the UK city of Sunderland, Regeneris found that
fiber broadband could lead to:

e an annual increase in GVA of 0.4 percent per annum
over 15 years: every £1 a business invests in fiber
broadband in this city will create nearly £14 in
additional GVA for the UK economy;

e roughly 320 business startups and support for 1,580
home workers as a result of cloud computing; and

e around 436 jobs created through business startups
and increased levels of trading at existing businesses.

For London, the United Kingdom'’s capital city,
Regeneris found that fiber broadband could lead to:

e an annual increase in GVA of 0.5 percent per annum
over 15 years: every £1 a business invests in fiber
broadband will create nearly £10 in additional GVA
for the UK economy;

e roughly 6,600 business startups and support
for 73,000 home workers as a result of cloud
computing; and

e around 26,200 jobs created through business
startups and increased levels of trading at existing
businesses.

In some economically deprived areas of the United
Kingdom, these dynamics are already at work. For
example, a business in Northern Ireland called Print It
For Me saves two hours a day that was previously spent
waiting for files to download.™ It also saves £7,500 a
year by using cloud-based backup for its IT systems,
replacing onsite equipment. The business concept is
relatively simple, but it would not be possible without the
ability to handle large files quickly over fiber broadband.

These types of businesses attract creative, tech-
savvy people who, in turn, bring prosperity to the region.
With this in mind, Cornwall and the Isles of Scilly in the
far west of England aim to become one of the best-
connected rural areas in Europe.'!

In September 2010, BT announced an investment
of £78.5 million, backed up by a further £53.5 million
from the European Regional Development Convergence
funds and investment from the local authority of Cornwall
and the Isles of Scilly. The intention was, and remains, to
boost the local economy by attracting and retaining high-
tech, high-growth, creative, and low-carbon businesses
that make use of high bandwidth.

According to local authority leaders, the rollout
will create an estimated 4,000 new jobs and protect a
further 2,000 jobs that are currently under threat from
the recession.
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SOCIAL IMPACT

What applies to businesses in terms of increased
efficiency and effectiveness can also apply to public
services. Online delivery of services can unlock
significant cost savings and serve to increase levels of
satisfaction among citizens.

Nevertheless, the social impact of superfast
broadband is more difficult to quantify than its impact on
jobs and economic performance. Real benefits around
improved access to lifelong learning, social inclusion,
more flexible working possibilities, and enhanced social
capital may be realized through superfast broadband.'
Also evident is the blurred area where the wider
economic impacts of superfast broadband take-up
translate into social goods such as retained and created
jobs, reduced transport congestion that in turn reduces
costs, enabled virtual agglomeration, and improved
economic adaptability and resilience.'®

Enough anecdotal evidence has accumulated over
the years to present a body of potential best practice,
even though it is not easy to measure social impacts
objectively. Some of this evidence is presented below.

Citizen services

In 2010, the Guldborgsund Municipality in Denmark
opened what is arguably the first video-linked citizen
services center in Europe.'* The center enables citizens
in the remote region to receive one-on-one advice from
government officials at a much lower cost than a staffed
center could provide. Without this cost savings, the
center would have had to close, depriving the citizen of
this service. Other Danish municipalities are looking to
adopt the concept.

On a more humble scale, the cost to the United
Kingdom’s Driver Vehicle Licensing Agency of issuing
vehicle excise licenses has been cut by 45 percent since
the process was transferred online, saving around £8
million a year. The new system was used by 18 million
people in 2008."°

Fiber broadband makes such systems intuitive and
fluid to use.

Healthcare
These dynamics can also be applied to health services.
For example, the US Veterans Health Administration
(VHA), which provides healthcare for approximately 6
million military veterans, makes extensive use of e-health
technologies.'® Telemedicine is used in radiology, mental
health, cardiology, pathology, dermatology, and in-home
care tele-consultations for patients with spinal cord
injuries and those with other chronic conditions.

The current and previous US administrations
have cited the VHA as a model for the rest of the US
healthcare industry for providing efficient and effective
medical care. Other health authorities are looking to
learn from the VHA's techniques."”
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Of course, hospitals cannot be replaced by
broadband connections, but many health services lend
themselves to online delivery. Among these telemedicine
services are booking appointments; consulting with
experts; and providing information about healthy diet,
exercise, treatment, and recovery after illness or treatment.

Education

With fiber broadband, similar models can also be
applied to education. Academic establishments can offer
remote access to live lectures and self-paced tuition as
part of lifelong learning, bringing access to education

to those who—because of a disability or for economic

or social reasons—are unable to regularly attend an
academic institution.

Numerous examples of this are already in use across
academia, which has benefitted from the high-bandwidth
Joint Academic Network (JANET) for many years.

One such instance is the Blackboard virtual learning
environment running at Bradford University in the north of
England, which enables students and academic staff to
collaborate remotely on learning materials.'®

Local schools can also use remote-access, shared-
learning facilities to enable parents to participate more in
their children’s education and build a sense of community
around the school. One example of this is Radio Sandaig,
run by Sandaig primary school in Scotland.®

Furthermore, fast broadband access enables
existing health and education establishments to amplify
the services they can offer in the region by tapping into
the expertise available in national and even international
centers of excellence.

AFFORDABLE FIBER
How will the vision for a sustainable, growing economy
and improved society built on fiber broadband be achieved
when the public coffers are all but empty and private
capital expenditure is laboring under severe constraint?
The answer to this lies in two places: the technology
used for fiber broadband, and the dynamics of a
competitive market for access and value-added services.
Deployment needs to be as efficient as possible, making
the best use of the resources available and minimizing
disruption associated with the transition.2°

Why not mobile?

With the arrival of 4G wireless infrastructure in various
parts of Europe, the mobile phone network now offers
connection speeds that potentially match those of
fixed broadband. Tests show that early 4G networks
are typically capable of delivering 36 Mb/s download
and 16 Mb/s upload speeds.?! Economically loaded
commercial networks in the field are, realistically, likely
to be considerably below these speeds. So could
mobile, rather than fixed wire, provide a viable economic
infrastructure for superfast broadband?

1.5: Fiber Broadband

The problem here is one of cost of deployment
in a capital-constrained environment: mobile requires
expensive new infrastructure and wireless spectrum is
rationed, whereas fixed wire can leverage the telephone
infrastructure already in place.

Furthermore, wireless uses a shared resource for
connection to the customer. Thus, the more bandwidth
customers consume, the more spectrum and/or base
stations are required, so costs increase rapidly with
uptake. Eventually this becomes uneconomic. Fixed-
wire broadband has a far more graceful capacity-uplift
roadmap, even when hybrid fiber/copper solutions, such
as fiber-to-the-cabinet (FTTC), are deployed.

Arguably, a pure fiber infrastructure—where a fiber
connection is provided to every subscribing premise
(FTTP, also known as FTTx or FTT-home/-premise/-
subscriber)??—is unlikely ever to be capacity-constrained
because operators can simply add wavelengths to
increase capacity if needed. However, the economic
costs of universal FTTP delivery are prohibitive.

That said, high-speed mobile data does have a role
to play in a superfast infrastructure, as an in-fill technology
to reach remote communities where fixed line is
uneconomic (see the section “Reaching the rest,” below).

Why FTTC?

Where insufficient funding for the universal deployment
of FTTP but an established copper telephone
infrastructure exists, then FTTC makes economic
sense because it leverages assets already in place,
minimizes local disruption during rollout, and avoids the
most expensive and complex replacement of individual
connections to individual premises while still delivering
very high broadband speeds.

Dogmatic attachment to FTTP as the only
technology solution appropriate for fiber networks
is actually a barrier to investing in fiber broadband
because it massively increases the cost and disruption,
undermines the business case, and thus delays
deployment.23

The criticism leveled at FTTC is that it is not future-
proofed. Further expenditure will be incurred in the
future to upgrade the network to FTTP as demand for
bandwidth increases. However, experience has shown
that there is plenty of headroom in FTTC technology for
bandwidth increases.

BT’s FTTC network in the United Kingdom is
currently able to deliver up to 80 Mb/s downstream
and up to 20Mb/s upstream speeds (depending on line
lengths).?* This is double the speed obtainable from
the technology available only 18 months ago, and is
comfortably in excess of the Digital Agenda’s aim of a
minimum coverage of 30 Mb/s.?®

Technology providers are developing solutions
that could deliver over 200 Mb/s on FTTC. Future
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Figure 2: Growth of superfast broadband household penetration, European Union
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technologies, such as G.fast, could see speeds
measured in gigabits over the final copper connection.?®

That said, local factors such as housing density and
copper line length also have a significant impact on the
economics of technology choice.

Competitive market

The other foundation for achieving an affordable and
sustainable rollout of fiber broadband is a market for
access and value-added services that serves to keep
down consumer prices while ensuring high service
levels and continued investment in the network. An
environment that supports a large number of wholesale
telecommunication providers and retail Internet service
providers (ISPs) can enable this; it is also in the interests
of consumers and the major network operators.

The UK example shows that a healthy number of
wholesale telecommunication providers and retail ISPs
is an important driver for achieving and maintaining a
high number of end-subscribers, which underpins the
business case for network investment.?”

Competition drives down prices. If a retail ISP
increases its price, there are dozens of others to which
customers can turn. Competition also ensures that
service standards are kept high. If a service provider
lets standards slip, there are dozens of others waiting
to snap up their customers. If any service provider
withdraws from the market, customers have a choice of
dozens of others to take their place.
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BT is making the biggest purely commercial
investment in fiber access without state aid in Europe,
and is rolling out this fiber more quickly than any other
provider. Already about 60 ISPs are testing BT’s fiber
product.?® Its fiber broadband package has the same
headline price as copper-based broadband to encourage
rapid customer uptake.

Early indications show that this strategy is working.
Plotted against similar fiber rollouts in Europe and
Japan, BT appears to be ahead of the curve in terms
of penetration and subscriber uptake (see Figures 2, 3,
and 4). The UK government has committed to a target of
having the best superfast broadband in Europe by 2015.

REACHING THE REST

If superfast broadband is to fulfill its promise of
contributing to social and economic growth in the most
impoverished areas of the globe, it needs to connect all
citizens, even those who are in the most remote regions.

The commercial business case for fiber investment
will always fall short of full national coverage. That is just
a fact of life for communication networks: as customers
become more dispersed and more remote, the costs of
reaching them become uneconomic.

Nevertheless, the Digital Agenda calls for 100
percent coverage of the population with a minimum of
30 Mb/s broadband by 2020. Public funding should
be focused on reaching those outside the range of
economically viable private investment.

In the United Kingdom, the government has pledged
to provide £530 million to reach customers in the “final
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Figure 3: Penetration of superfast broadband homes passed, United Kingdom and Japan
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Figure 4: Superfast broadband subscriber growth, United Kingdom and Japan
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third,”® who fall outside the viable business case for
private network development. BT believes that public
funding and additional private investment could bring
fiber broadband delivering up to 80 Mb/s to 90 percent
of the United Kingdom by the end of 2017, as well as
ensuring that perhaps 99 percent of premises are able to
access broadband of more than 2 Mb/s.

Achieving 99 percent coverage would still leave
some 280,000 premises unconnected, but technologies
that are able to fill this gap—such as fixed copper
and fiber networks or satellite and terrestrial wireless
solutions—could be deployed to reach these premises.
For example, in the remotest parts of the west of
England, trials to use the 4G mobile network,3° along
with wireless broadband in interleaved television
spectrum for delivering broadband to the very last
premises, are under way.

CONCLUSION

The vision of social and economic growth through fiber
broadband infrastructure that underpins a growth in
knowledge- and ICT-based jobs still holds promise. The
Regeneris research adds detail to a growing body of
evidence.

Specifically, Regeneris found that, from rural areas,
such as Norfolk and Suffolk, through towns and cities to
the capital, fiber broadband could lead to a significant
annual increase in GVA and the creation of jobs through
business startups and improved business performance.
Telecommunication providers such as BT can point to
economically deprived areas, such as Cornwall and
Northern Ireland, where these findings are apparent.

As Europe and the wider developed world attempts
to emerge from the recent financial crisis and downturn,
such growth will be vital.

The potential for social growth is strongly linked to
economic growth: an increase in jobs and prosperity,
along with a shift from waning high-carbon industries
to low-carbon, knowledge-based businesses and
reductions in travel and emissions all provide a social
benefit as well as an economic one. Evidence of social
growth is more anecdotal than evidence of economic
growth that is more easily measured—how does
one measure social growth?—but there are enough
anecdotal examples to build a sound case.

The issue, then, is not whether or not fiber
broadband can help drive social and economic
growth, but instead how to achieve coverage as
close as possible to 100 percent with minimum public
expenditure. This chapter argues for market-based
strategic solutions that governments and regional
authorities are strongly urged to adopt.

First, technical neutrality is fundamental.
Governments do not have a good track record of picking
technology winners and should let the market choose
solutions likely to attract the highest degree of private
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investment. These solutions are likely to be those that
leverage existing telecommunication assets.

This may mean surrendering a dogmatic attachment
to deploying a pure fiber network. However, experience
has shown that hybrid fiber/copper technologies, such
as FTTC, can provide superfast broadband speeds and
are continuously increasing their potential speeds, and
at considerably lower costs and with less disruption than
deploying pure fiber to every end point. Surely it is better
to be able to afford superfast broadband for as close as
possible to 100 percent of the population than to adhere
to a technical specification that inhibits investment and
leaves more of the population unconnected.

Second, both the infrastructure and the market for
services must be designed to encourage competition. It
is more efficient to build a common superfast broadband
infrastructure shared by many equally competing
service providers than to build multiple competing
infrastructures. However, the common infrastructure
provider must be regulated to prevent it from exploiting
a monopolistic position, and the infrastructure must
remain open to service-level competition. As shown in
this chapter, multiple competing service providers can
drive down prices and maintain high service levels for
consumers.

Whether infrastructure providers are one or many,
standardization at the system level is vital. Retail margins
are wafer thin, so retail ISP systems for order handling,
billing, repair, and so on need to be highly automated
and integrated with wholesale telecommunication
provider systems.

With the large majority of population coverage
achieved through private investment, limited public
funds can be focused on the most remote areas that are
beyond the reach of the private business case.
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Mobile communication services have become an
essential part of how economies work and function, and
the mobile telecommunication sector continues to offer
unprecedented opportunities for economic growth in
both developing and developed markets.

A series of studies have found a link between mobile
penetration and economic growth.! Mobile phones have
improved communication, enhanced social inclusion,
and expanded economic activity and productivity in
sectors such as agriculture, healthcare, education, and
finance.

Against this backdrop, Deloitte and the GSM
Association (GSMA) have performed a comprehensive
and up-to-date analysis of the role that basic mobile
phone services play in generating economic growth.?
The study concludes that, in developing markets,
increases in mobile penetration benefit gross domestic
product (GDP) growth per capita and boost country
productivity.

As technology develops, mobile services have the
potential of impacting a country’s economy by providing
high-value 3G and 4G data services that are accessed
via smartphones, tablets, and dongles that deliver
mobile data services to businesses and consumers. The
relationship among economic growth, 3G telephony, and
mobile data use has not yet been explicitly explored; this
chapter seeks to address this gap.

The chapter presents the first study of (1) the impact
on GDP per capita growth of consumers substituting a
3G connection for a 2G connection, and (2) the impact of
increasing the usage of mobile data per 3G connection,
based on data from Cisco Systems. The details of the
econometric analysis conducted are reported in more
detail in a 2012 report prepared by Deloitte for the
GSMA.3

THE IMPACT OF 3G PENETRATION ON GDP
GROWTH

As mobile telephony markets become more mature,
the benefits to be derived from basic mobile voice and
text services on growth and productivity are achieved.
Although the impact of 2G services is significant,

as more developed 3G technology replaces 2G, an
incremental economic impact is observed. Differential
economic growth is supported because these

Deloitte refers to Deloitte LLP, the UK member firm of Deloitte Touche
Tohmatsu Limited (DTTL). Please see www.deloitte.co.uk/about for a
detailed description of the legal structure of DTTL and its member firms.
This publication contains general information only, and none of DTTL, its
member firms, or their related entities (collectively, the Deloitte Network)
is, by means of this publication, rendering professional advice or services.
Before making any decision or taking any action that may affect your
finances or your business, you should consult a qualified professional
adviser. No entity in the Deloitte Network shall be responsible for any loss
whatsoever sustained by any person who relies on this publication.

Particular thanks are owed to Gabriel Solomon (GSMA) and Robert
Pepper (Cisco Systems) for their feedback on earlier drafts.
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Figure 1: Potential impact of a 10 percentage point 3G penetration increase, selected countries
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Note: The size of the circle reflects the increase in GDP per capita growth due to the 10 percentage point increase in 3G penetration.

technology changes allow consumers and businesses
to benefit from high-value wireless data and content
services. This relationship had not yet been explicitly
quantified yet.

The penetration of 3G technology—measured as
the number of 3G connections per 100 people—has
increased significantly worldwide in recent years: by
2011, 3G penetration had reached over 60 percent
of the population in Western Europe and over 90
percent in the United States. This growth is supported
by the availability of devices such as phones with 3G
capabilities, smartphones, and tablets, all of which have
recently proliferated.

In developed markets, where basic mobile
penetration has long exceeded 100 percent, as well
as in the higher-income consumer and business user
segments in developing markets, a substitution effect
has taken place in mobile telephony whereby mobile
users who previously consumed standard services
have been acquiring 3G connections. Although this
substitution does not necessarily increase total mobile
penetration, this section of the chapter quantifies the
effect on GDP growth of consumers and businesses
substituting a standard 2G mobile connection with a 3G
connection.

The econometric approach adopted to measure
this effect follows previous work on the impact of mobile
penetration on GDP growth.* Including both total mobile
penetration and 3G penetration in the econometric
model allows us to interpret the coefficient of the
3G penetration variable as the impact of increasing
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3G penetration while keeping all other factors equal,
including total mobile penetration.

The central issue of reverse causality between
mobile and 3G penetration and income growth,
whereby higher levels of mobile and 3G penetration are
expected to affect GDP but also higher income levels
affect penetration, was given explicit consideration. We
employed the generalized method of moments estimator
of Arellano and Bond (1991), whereby mobile penetration
and 3G penetration are instrumented using their own
lags.

A panel of 96 countries was constructed with
data covering 2008 through 2011.% Years before 2008
were not included in the analysis because of the late
development of 3G networks in many countries.

The annual growth rate of real GDP per capita
was expressed as a function of the lag of real GDP per
capita, 3G penetration, mobile penetration, and a set
of four determinants of growth. These determinants
are government expenditure, trade volumes, aggregate
investment, and total labor force. All variables have been
transformed into logarithmic form.

This analysis finds that, for a given level of mobile
penetration and across the whole sample of countries
considered, those countries that had a 10 percent higher
3G penetration between 2008 and 2011 experienced an
increase in their average annual GDP per capita growth
rate of 0.15 percentage points.

These results indicate that countries with a
proportionately higher share of 3G connections enjoy
greater GDP per capita growth than countries with

@ 2013 World Economic Forum
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Figure 2: The effect of doubling mobile data usage per 3G connection
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comparable total mobile penetration but lower 3G
penetration.

For a similar absolute increase in the number of
3G connections, those countries with lower initial 3G
penetration experienced a higher impact on GDP per
capita growth. To consider three specific countries—
Colombia, Indonesia, and South Africa: if each
country had 10 more 3G connections per 100 total
connections—that is, an increase of 10 percentage
points—Colombia would have enjoyed an additional
growth rate in GDP per capita of 3 percentage points,
Indonesia would have generated an additional growth
in GDP per capita of 1.5 percentage points, and South
Africa would have enjoyed an additional 0.9 percent GDP
per capita growth (Figure 1).

THE IMPACT OF MOBILE DATA ON GDP GROWTH
The increase in 3G connections, supported by the
proliferation of data-enabled devices that allow mobile
Internet connectivity, has led to massive growth in mobile
data usage.

The Cisco Systems Visual Networking Index shows
that, on average, total mobile data usage has more than
doubled every year from 2005 to 2010 in each country
in the sample.® In the United States, mobile data usage
grew, on average, by 400 percent a year between 2005
and 2010, while in the Western European countries
considered, it grew by an average of 350 percent. In
countries such as Brazil, China, and India, total usage
has also more than doubled, on average, every year
since mobile data was introduced.

@ 2013 World Economic Forum

Mobile data usage per 3G connection also more
than doubled, on average, every year from 2005 to 2010
in each country in the sample, despite the considerable
increase in 3G connections. In the United States, mobile
data usage per 3G connection grew, on average, by
more than 300 percent a year between 2005 and 2010,
while in the Western European countries considered it
grew by 170 percent over the same period.

Growth in mobile data consumption, by transforming
the way in which consumers and businesses operate
and communicate, has had a notable impact on
economic growth through increased productivity
effects and economic activity. However, given the
limited availability of data, this impact has not been fully
investigated before.

For the first time, using detailed information provided
by Cisco Systems on mobile data usage between
2005 and 2010 in 14 countries for which historical
disaggregated data is available,” mobile data usage for
each 3G connection in a country can be calculated.

The econometric approach introduced by Arellano
and Bond (1991) made it possible to address the
potential endogeneity of mobile penetration and mobile
data usage by instrumenting these variables using
their own lags. This technique also best exploits the
information—such as the cross-country variation in the
sample and the variation within countries across time—
contained in the dataset.

The annual growth rate of real GDP per capita
was expressed as a function of the lag of real GDP per
capita, mobile penetration, mobile data usage per 3G
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connection, and a set of determinants of growth such
as aggregate investment and labor force. Logarithms

of all variables were used, with the exception of mobile
penetration and mobile usage, to which the inverse
hyperbolic sine transformation has been applied. An
additional parameter has also been included within each
inverse hyperbolic sine transformation to accommodate
more general forms of nonlinearity.

This analysis finds a positive relationship between
the volume of mobile data used by each 3G connection
and increases in economic growth. On average, across
the sample of 14 countries considered, if countries
doubled their consumption of mobile data per 3G
connection between 2005 and 2010, they would have
experienced a growth rate of GDP 0.5 percentage points
each year.

The results indicate that mobile data usage per 3G
connection has a positive effect on the growth rate of
GDP per capita. This effect grows linearly with the initial
level of data usage per 3G connection in the country:
countries with a higher average level of mobile data
consumption per 3G connection experience a larger
impact on GDP per capita growth from increasing this
consumption (Figure 2).

Countries such as Russia, the United Kingdom,
and the Republic of Korea—which are characterized
by a higher level of data usage per 3G connection—
experience an increase in GDP per capita growth of
up to 1.4 percentage points. The effect is more limited
for countries that are still developing mobile data
usage, such as China, India, Mexico, and South Africa,
supporting scope for further growth.

CONCLUSION

This work has shown that, as more-developed 3G
technology substitutes for 2G technology, there is a
strong incremental impact on economic growth.

Although the study represents the first attempt to
quantify the impact of advanced mobile telephony on
GDP per capita growth, related studies consistently
suggest that the adoption and use of successive new
generations of mobile devices (i.e., consumers switching
from 2G to 3G technologies and from 3G to 4G) have
generated positive impacts also on employment growth.8

This economic growth is enhanced by the usage of
mobile data services, which has boomed in developed
markets in recent years and has a positive effect on an
economy’s GDP per capita growth.

To achieve the benefits highlighted in this chapter,
governments must focus on increasing 3G and
potentially 4G penetration in markets where mobile
data services are still developing by encouraging
the substitution of basic mobile services with more
advanced connections and by supporting a fast increase
of mobile data consumption.
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NOTES

1 Qiang and Rossotto with Kimura 2009; Waverman, Meschi, and
Fuss 2005; Deloitte 2006; Andrianaivo and Kpodar 2011; Lee,
Levendis and Gutierrez 2009.

2 Deloitte 2012.
3 Deloitte 2012.

4 See Andrianaivo and Kpodar 2011; Lee, Levendis, and Gutierrez
2009.

5 See Deloitte 2012. These are the 96 countries for which 3G
penetration data were available from 2008.

6 See Cisco VNI Mobile Highlights at http://www.cisco.com/web/
solutions/sp/vni/vni_mobile_forecast_highlights/index.html; Cisco
Systems has provided disaggregate historic data on mobile data
usage for the purposes of this study.

7 The 14 countries for which data were available are Brazil, Canada,
China, France, Germany, India, Italy, Japan, the Republic of Korea,
Mexico, Russia, South Africa, the United Kingdom, and the United
States.

8 For example, Shapiro and Hassett 2012.
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Understanding the challenges to the adoption and
effective use of information and communication
technologies (ICTs) in health systems, along with their
broader economic impacts, is critical to achieving their
widespread penetration and to realizing the potential
benefits to be had from their application. Today, ICT
sophistication and the range of possible uses in the
health sector are enormous. There is strong evidence
that ICT implementation, when done effectively, can
result in healthcare that is higher quality, safer, and more
responsive to patients’ needs as well as more efficient
(appropriate, available, and less wasteful). Advocates
point to the potential reduction in medication errors in
particular as a critical advantage. There is also growing
evidence that health ICTs are essential to support the
development of new, innovative models of care delivery.’

In addition to these health-related objectives,
most governments in the Organisation for Ecoomic
Co-operation and Development (OECD) countries
recognize that health ICTs represent new and significant
opportunities for economic growth. The global market for
health ICT products and services is estimated at US$96
billion and growing.? In Europe, this sector includes a
number of large European-based companies as well as
an estimated 5,000 small- and medium-sized enterprises
(SMEs) operating in various subsectors of e-health.
E-health is considered one of the six most promising
lead markets of the European Union.® Greater adoption
of health ICTs is, therefore, projected to increase
the demand for developers and skilled workers to
implement, support, and use these technologies.

Despite their tremendous promise, incorporating
ICTs into daily use in healthcare has proven difficult.
More than two decades of effort across OECD countries
provides a picture of significant public investments,
notable successes, and also highly publicized delays and
failures.* This outcome highlights the large gap between
what is possible and where we are now, with little known
about how to fully leverage ICTs to improve the health
and wellness of the population. Data on successful
adoption and use across countries are therefore an
essential learning tool for policy development in this
area.b

This chapter briefly reviews OECD countries’ efforts
to implement ICTs in healthcare systems and includes
current perspectives on the state of implementation
and benefits that can be realized. It then highlights
areas where countries are finding it useful to share
information and develop actionable indicators to monitor

The OECD benchmarking initiative described in this chapter is co-financed
by a grant provided by the Commonwealth Fund, which the authors grate-
fully acknowledge. The views presented here are those of the authors and
not necessarily those of OECD Member countries, the Commonwealth
Fund, or its directors, officers, or staff.
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progress through international comparisons. The chapter
concludes with a discussion on the process the OECD

is now following to develop new measures to facilitate
international comparisons in the context of their markedly
different healthcare systems.

A GROWING IMPERATIVE: DOING MORE

WITH LESS

Policymakers in OECD countries are faced with ever-
increasing demands to make health systems more
responsive to the patients they serve, to improve the
quality of care, and to address disparities in health
and in access to care. There is broad consensus that
today’s healthcare systems are not able to deliver the
high-quality care that patients and providers want at
a cost that countries can afford. Therefore, there is an
urgent need to improve care and increase efficiency
simultaneously.

Health is one of the largest areas of public
expenditure in OECD countries, and forecasts show
health spending continuing to climb for the foreseeable
future.® From 1990 through 2010, an increasing share of
the gross domestic product (GDP) of OECD countries
has been devoted to the provision of healthcare. On
average, total healthcare spending represented about
9.5 percent of GDP by 2010 (Figure 1)—up from just
over 5 percent in 1970 and around 7 percent in 1990.

In Japan, the share of spending allocated to health has
increased substantially in recent years, to 9.5 percent (up
from 7.6 percent in 2000), and is now equal to the OECD
average. While the rate of increase in health spending
has slowed in the period 2003-08, health expenditure
growth has still exceeded economic growth in almost all
OECD countries in the past 15 years.

Factors exerting upward pressure on health
spending—such as demographic change, chronic
diseases, and new technological advancements—will
continue to drive health spending higher. According to
OECD projections, public health spending could increase
by between 50 percent and 90 percent by 2050. The
message is simple yet urgent: the sustainability and
affordability of health systems is a challenge that must
be addressed.

Governments have a wide range of policy tools
available to control the escalation of costs. “Command-
and-control” policies can hold expenditures down
in the short term, but they often have unintended
conseqguences in the long term. In addition, such policies
do little or nothing to moderate the underlying pressures
that will continue to push health spending up.”

There are other promising avenues for controlling
health spending in the longer term. For example,
improving the quality of healthcare, increasing patient
safety, and coordinating care across healthcare settings
can all assist in controlling costs. Shifting care out of
expensive, acute care settings and into the community
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and the home has also gained greater prominence as
the prevalence of chronic diseases (and often multiple
chronic diseases) increases with aging populations.
Recent evidence suggests that ICTs can play a critical
role in achieving this set of goals. To reap the potential
gains of ICTs, however, requires careful planning,
significant upfront investments, and collaboration across
a wide range of stakeholders. Thus many countries face
a dilemma: short-term and long-term policy priorities
may point in different directions. Without solid evidence
on which to base decisions, spending on ICTs for health
has become a matter of opinion and often a political
gamble. Policymakers therefore seek a clearer view of
the “theory of the case”—that is, better evidence on
why they should support widespread use of ICTs in
healthcare and how best to do this.

WHAT ICTs CAN (AND CANNOT) DO FOR
HEALTHCARE SYSTEMS

A more comprehensive use of ICTs can benefit
healthcare systems in numerous ways. This section
examines how expanded and better use of ICTs can
contribute to job creation; help reduce healthcare
spending; improve the safety of healthcare; and make
shared, intelligible data a foundation for healthcare
delivery innovation.

Promote new sources of growth and job creation
The health and social sectors employ a large and
growing number of people in OECD countries and are
projected to be one of the largest sources of job growth
in the coming years. Employment in these sectors grew
by 2.8 percent per year in nearly all OECD countries
between 1995 and 2009 —twice as fast as the total
civilian employment growth rate of 1.3 percent (Figure 2).

Across OECD countries, the recent economic crisis
has impacted the health and social sectors much less
than other parts of the economy. Employment in these
sectors continued to increase in 2008 and 2009, at a
time when total civilian employment remained flat or
even declined as economies entered into recession. In
Ireland, for instance, employment in the health and social
sectors grew by 3 percent from 2008 to 2009, while total
employment fell by 8 percent.®

This trend is expected to continue and will probably
accelerate in the next few years. The increased demand
for workers in this area will stem largely from an aging
population that requires care at home, at nursing care
facilities, and in inpatient and outpatient settings.

The field of health information technology (IT) is
set to contribute to this growth in several ways. First,
greater adoption will stimulate demand for jobs that
directly support the development of the new platforms
and applications, their implementation, and their
upkeep. It will also change the way physicians and
nurses work, potentially creating new jobs for healthcare
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Figure 1: Health expenditure as a share of GDP, OECD countries (2010)
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