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Two university students, in the small community of La Yautía in the Dominican Republic, retrieve Internet access at home by mounting a home-made antenna, made of old kitchen pots and coaxial cables in a coconut tree, enabling
reception of Wi-Fi signals from the Los Botados community public hotspot 2
km away (Source: Edwin San Roman).
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ABSTRACT

The rapid emergence of broadband, or always-on Internet, during
the course of the last decade, has increased the importance of the socalled information society in urban and industrialized societies worldwide. Liberalized information and communications technology (ICT)
market forces worldwide have however failed to supply these services to rural and low-income regions resulting in the so-called digital
divide. One financial tool, adopted by many developing nations to
drive broadband investments in underserved areas, is the universal
service fund (USF), a public fund mainly levying its resources from
ICT market players. USFs have previously been used to fund telecom
networks but with the growing importance of broadband, structural
and regulatory discrepancies are preventing USFs from adequately
supporting broadband investments.
Currently, little up-to-date academic theory exists within this field;
thus, this thesis serves to outline principles that policy-makers and
regulators need to consider when designing or reforming universal
service fund mechanisms. The research is based on a series of qualitative country case studies investigating policy, procedural, and executional aspects related to USFs and rural broadband. Publicly available material has been complemented with interviews of stakeholders
from various levels to establish a holistic empirical base upon which
conclusions have been drawn.
The conclusions outline principles governing public involvement in
USFs, roles played by various stakeholders in the broadband ecosystem, and strategies for rural broadband network deployment.
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S A M M A N FAT T N I N G

Framfarten av bredband under det senaste årtiondet har ökat vikten av det så kallade informationssamhället i de industrialiserade och
urbaniserade samhällen. Marknadskrafterna inom den liberaliserade
informations- och kommunikationsindustrin har dock misslyckats med
att göra dess tjänster tillgängliga till glesbefolkade och låginkomstregioner, vilket har lett till en digital klyfta. Ett finansiellt hjälpmedel
som många utvecklingsländer har anammat för att påskynda bredbandsinvesteringar i regioner med få bredbandsuppkopplingar är fonder
för samhällsomfattande tjänster (USF), som är en offentlig fond vilken
får den största delen av sitt kapital genom en pålaga på intäkterna
från aktörer inom informations- och kommunikationsindustrin. USF:er
har tidigare använts för att finansiera telekomnätverk, men i takt med
att bredbandets ökande genomslag i samhället har strukturella och
regleringsmässiga problem med USF:erna uppdagats vilka hindrar
dem från att effektivt stödja bredbandsinvesteringar.
För närvarande finns lite akademisk teori på området, och sålunda
syftar denna uppsatts till att tillhandahålla principer vilka beslutsfattare
och regulatorer bör efterfölja vid utformning eller reformering av
mekanismer för samhällsomfattande tjänster för bredband. Arbetet
baseras på en serie kvalitativa fallstudier av länder med policy, procedurella och verkställande aspekter kopplade till USF:er i områden
med få bredbandsuppkopplingar i fokus. Material tillgängligt för allmänheten har kompletterats med intervjuer av intressenter från olika
organisations- och samhällsnivåer för att skapa en heltäckande empiri på området från vilka slutsatser har dragits.
Slutsatserna innehåller principer som rör offentlig inblandning i
USF:er, roller för samhällets olika intressenter i ett ekosystem för
bredband, samt strategier för utbyggnad av bredbandsnätverk i glesbefolkade områden.
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FOREWORD

A Brief History of the International Telecommunication Union
Samuel Morse transmitted the first public message over a telegraph
line on May 24, 1844, marking a start to the age of telecommunication.
Telegraph lines were deployed within respective countries and made
accessible to the general public within ten years; however, the respective countries employed their own systems disabling the ability to
communicate directly across borders and instead requiring transcription, translation and handing over at borders.
Following a period of country-to-country or regional agreements
on standards to enable cross-country transmission, the International
Telegraph Union (ITU) was established on May 17, 1865 following the
initiative of 20 European states to agree on a framework for international interconnection.
A decade later the telephone was patented and prompted the ITU
to draw up international legislation governing this new technology as
for the case of telegraphy. Two decades later, in 1896, wireless telegraphy was introduced marking a beginning for the ITU’s work on radio
communication and spectrum management. With the increasing number of applications of spectrum for communication purposes, the 1927
International Radiotelegraph Conference allocated frequency bands
to the various types of contemporary radio services. About two-thirds
of a century following the establishment of the ITU, the 1932 Madrid
Conference resulted in renaming the organization to the International
Telecommunication Union to fully cover the scope of the relevant activities that by this time already covered forms of both wired and
wireless communication.
Following the Second World War in 1947, an agreement between
the newly created United Nations and the ITU was approved by
the UN General Assembly, recognizing the ITU as a UN specialized
agency. The agreement formally entered into force on January 1, 1949.
The following decade saw the ITU continue to expand its operations following the emergence of a space age, kicked off with the
launch of Sputnik-1, the first artificial satellite. Subsequently, in 1963,
the first geostationary satellites were placed in orbit around the Earth.
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The Developing Role of the Union
The transition from the 80s to the 90s saw the ITU on one hand allocate spectrum for IMT-2000, harmonizing a range of third generation mobile technologies permitting them to interconnect, and on the
other hand assume a more active role in providing developing countries with technical assistance on the same level as the traditional
standardization and spectrum management activities. The Telecommunication Development Bureau (ITU-D) was established to step up
efforts in improving communications in the developing world.
Today, the ITU’s operations are established through the strategic
plans adopted at plenipotentiary conferences. The 1994 conference
in Kyoto, Japan, for example, established the World Telecommunication Policy Forum (WTPF) that has convened on numerous occasions to discuss emerging policy matters on themes such as global
mobile personal communications by satellite, trade in telecommunication services, the Internet Protocol, and convergence of next generation networks. The 2002 conference in Marrakesh, Morocco, decided
that bridging the international digital divide as one of the top priority
activities to be undertaken by the ITU and facilitating fully interconnected and interoperable networks and services. It also established
the World Summit on the Information Society (WSIS) to provide a
forum for global leaders to discuss issues relating to the Information
Society.
2006’s Plenipotentiary Conference in Antalya, Turkey, set out a
road map for the ITU as the preeminent body worldwide for information and communications technologies (ICTs). This conference also
endorsed Bridging the Digital Divide as an essential role of the ITU
through its 2008-2011 strategic plan.
The most recent strategic plan, established by the Guadalajara Plenipotentiary Conference in Mexico in 2010, laid out the strategic plan for
the ITU covering the 2012-2015 quadrennial. The digital divide, access to broadband, and capacity building policies were addressed as
some of the key issues for the ITU-D and consequently reflected in
the bureau’s established objectives for the 2012-2015 period.
This thesis falls under the scope of the strategic goal of the ITUD “. . . to promote the availability of infrastructure and foster an enabling
environment for telecommunication/ICT infrastructure development and its
use in a safe and secure manner.” The study could be attributed to addressing objectives two, three, four and five of the ITU-D strategy,
dealing with maximizing utilization of new technologies (including
broadband), fostering the development of strategies to enhance de-
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ployment of ICT applications and services, assisting the ITU membership to create and maintain an enabling policy and regulatory environment and helping to build human- and institutional capacity in
order to improve skills in the development and use of ICT networks.
For readers who may be interested in contacting us, please see the
colophon at the very end of this report for contact details.
We wish you a happy read!

xi

CONTENTS
1

introduction
1
1.1 Background
1
1.2 USF Issues and Challenges
3
1.3 Purpose
5
1.4 Thesis Outline
5
1.5 Academic Contribution
6
2 methodology
9
2.1 Methodological Framework
9
2.1.1 Introduction
9
2.1.2 Approach
13
2.1.3 Scope and Delimitations
16
2.2 Methods and Techniques
17
2.3 Critique of Study
24
i background
29
3 broadband networks and markets
31
3.1 Defining Broadband
31
3.2 Access Networks and Capacities
33
3.2.1 Wired
34
3.2.2 Wireless
38
3.3 Current State of Global Broadband
43
4 the effects of broadband
51
4.1 Impact on Macroeconomics
52
4.2 Impact on Microeconomics
53
4.3 Impact on Developing Countries
57
5 economic aspects for broadband deployment
5.1 Universal Access and Service Policies
59
5.2 Investment Models
62
5.3 Governmental and International Grants
64
5.4 Licensing and Universal Service Obligations
64
5.5 Universal Service Funds
65

59

ii frame of reference
69
6 frame of reference
71
6.1 National Broadband Policies
71
6.1.1 Market Access Gaps
71
6.1.2 Broadband Ecosystems
73
6.2 Management of USFs
77
6.3 Adoption of ICTs
80
iii country case empirical material
7 country profiles
87
8 the dominican republic
97

85

xiii

xiv

contents

Introduction
98
Policy Level
98
Procedural Level
99
Executional Level
102
8.4.1 The Los Botados Connectivity Case 104
9 malaysia
109
9.1 Introduction 109
9.2 Policy Level 110
9.3 Procedural Level
113
9.4 Executional Level
117
9.4.1 The Felda Jelai Connectivity Case 120
10 pakistan
123
10.1 Introduction 123
10.2 Policy Level 124
10.3 Procedural Level
125
10.4 Executional Level
130
10.4.1 The Mirpur Khas Connectivity Case 130
11 colombia
135
11.1 Introduction 135
11.2 Policy Level 135
11.3 Procedural Level
137
11.4 Executional Level
140
11.4.1 The San Andres Connectivity Case 140
8.1
8.2
8.3
8.4

iv analyses, comparisons, and discussions
12 country analyses
147
12.1 Dominican Republic 147
12.1.1 Conclusion 153
12.2 Pakistan
155
12.2.1 Conclusion 161
12.3 Malaysia
162
12.3.1 Conclusion 169
12.4 Colombia 170
12.4.1 Conclusion 176
13 cross-country comparisons
177
13.1 Policy Level 177
13.2 Procedural Level
179
13.3 Executional Level
182
14 emerging themes and discussions
185
14.1 Policy Level 185
14.1.1 Political Will 185
14.1.2 Time Horizon 186
14.1.3 Stakeholder Power Balance 188
14.2 Procedural Level
190
14.2.1 Degree of Operator Risk 190
14.2.2 Ecosystem Funding
191

145

contents

14.2.3 Organizational Structure 192
14.2.4 Human Capital 193
14.3 Executional Level
193
14.3.1 Local QoS Assurance 193
14.3.2 Reaching Key User Groups
194
v conclusions and final remarks
197
15 conclusions
199
16 final remarks
205
16.1 Recommendations 205
16.2 Newsworthiness and Concluding Remarks
bibliography

206

211

vi appendix
225
a ict networks and architecture
227
a.0.1 Architecture of Multipoint Communication 227
a.0.2 The Internet and ISPs 230
b sector liberalization and privatization
233
c broadband penetration
237
d interviewees, topics, and questionnaire
239
e additional hyperlinks
245

xv

LIST OF FIGURES

Figure 1
Figure 2
Figure 3
Figure 4
Figure 5

Figure 6

Figure 7

Figure 8
Figure 9

Figure 10
Figure 11
Figure 12
Figure 13
Figure 14
Figure 15
Figure 16
Figure 17
Figure 18
Figure 19

xvi

The abductive research process, inspired by Kovács
and Spens (2005).
11
Framework for single country case studies.
13
Methodological approach adopted for study.
15
Review of the Eisenhardt (1989)-inspired methodological framework.
18
Layers of a telecommunications networks (Valdar and Institution of Engineering and Technology, 2006).
34
xDSL: Schematic diagram of end user Internet
access (Valdar and Institution of Engineering
and Technology, 2006).
35
Cable: Schematic diagram of end user Internet
access (Valdar and Institution of Engineering
and Technology, 2006).
36
FTTx: Schematic diagram of end user Internet
access (Keiser, 2006).
37
Mobile networks: Schematic diagram of end
user Internet access (Valdar and Institution of
Engineering and Technology, 2006).
39
WiMAX: Schematic diagram of end user Internet access (Keiser, 2006).
40
Satellite: Schematic diagram of end user Internet access (Iida et al., 2003).
42
Penetration of ICT subscriptions worldwide 20052011
44
Penetration of broadband subscriptions per economic development level 2005-2011
45
Penetration of fixed broadband subscriptions
per geographic region 2005-2011
45
Penetration of mobile broadband subscriptions
per geographic region 2010-2011.
46
Penetration of broadband subscriptions worldwide 2011.
46
Penetration of broadband subscriptions per economic development level 2011.
47
Penetration of broadband subscriptions per geographic region 2011.
47
Cost of ICT services in developed economies
as a % of GNI per capita 2008-2010.
48

List of Figures

Figure 20
Figure 21
Figure 22
Figure 23
Figure 24
Figure 25
Figure 26
Figure 27
Figure 28
Figure 29
Figure 30
Figure 31
Figure 32
Figure 33
Figure 34
Figure 35
Figure 36
Figure 37
Figure 38
Figure 39
Figure 40
Figure 41
Figure 42
Figure 43
Figure 44
Figure 45
Figure 46
Figure 47

Cost of ICT services in developing economies
as a % of GNI per capita 2008-2010.
49
Cost of ICT services as % of GNI per capita
and region 2008-2010.
49
The economic impact of broadband (Katz, 2012).
52
Impact of broadband on the firm (Katz, 2012).
54
The impact of broadband on employment (Katz,
2012).
56
Global NBPs and UAS - Aggregate (ITU-D, 2012).
60
Global NBPs and UAS - Geographically (ITUD, 2012).
61
NBP Goals - Geographically (ITU-D, 2012).
61
NBP Goals - Geographically (ITU-D, 2012).
62
USF as a Source of NBP Funding - Geographically (ITU-D, 2012).
68
Distinctions within the market access gap (International Telecommunications Union, 2013).
72
The Broadband Ecosystem (ITU, 2012).
74
USF Managing Authorities - Geographically (ITUD, 2012).
79
Development of penetration of ICT services in
the Dominican Republic.
89
Development of penetration of ICT services in
Pakistan.
91
Development of penetration of ICT services in
Malaysia.
92
Development of penetration of ICT services in
Colombia.
94
ICT graduation ceremony in Los Botados. 105
Home-designed receiver using coaxial cables
and kitchen pots mounted on a coconut tree. 106
Organizational structure of the ETP. 111
Schoolteachers at Felda Jalal using the new WiFi.
120
Goods sold online via Maxis Cyber kids in Felda
Jelai. 121
Solar power panels used in Mirpur Khas. 132
Mobile charging stations at local telecenter. 133
Submarine cable from main land Colombia to
San Andrés. 141
Training tourism staff of San Andrés on how
to manage their homepage. 142
A tin can telephone (Wikipedia, 2013).
227
Four-point inter-communication (Valdar and Institution of Engineering and Technology, 2006). 228

xvii

Figure 48
Figure 49

Figure 50

An exchange (Valdar and Institution of Engineering and Technology, 2006).
229
A hierachial telecommunication network (Valdar and Institution of Engineering and Technology, 2006).
231
Computers connecting through the Internet (Valdar and Institution of Engineering and Technology, 2006).
232

L I S T O F TA B L E S

Table 1
Table 2
Table 3
Table 4
Table 5
Table 6
Table 7
Table 8
Table 9
Table 10

Research on the impact of broadband on GDP
(Katz, 2012).
53
Research on the impact of eBusiness on productivity
55
Research on the impact of broadband on employment
56
Dominican Republic IDI Ranking Source: ICT
Development Index.
89
Pakistan IDI Source: ICT Development Index.
90
Malaysia IDI Ranking Source: ICT Development
Index.
92
Colombia IDI Ranking Source: ICT Development Index.
94
Summary of Country Demographic Profiles.
95
Summary of Country ICT Profiles.
95
Summary of Country Income Profiles of Poorest 20 %.
95

LISTINGS

ACRONYMS

ICT

xviii

Information and Communications Technology

acronyms

ITU

International Telecommunication Union

CSP Communications Service Provider
ISP

Internet Service Provider

UNHRC United Nations Human Rights Council
GDP Gross Domestic Product
GNI Gross National Income
UAS Universal Access and Service
USF Universal Service Fund
USO Universal Service Obligation
EUD End-user Device
CPE Customer-premises Equipment
UN

United Nations

NRA National Regulatory Authority
FCC Federal Communications Commission
NBP National Broadband Plan
Wi-Fi Wireless Fidelity
PSTN Public Switches Telephone Network
IP

Internet Protocol

DSL Digital Subscriber Line
STB

Set-top Box

HFC Hybrid Fiber-coaxial
FTTx Fiber-to-the-X
IEEE The Institute of Electrical and Electronics Engineers
BSC Base Station Controller
MSC Mobile Switching Center
IMT2000 See "3G"
GSM Global System for Mobile Communications
WCDMA Wide Code Division Multiple Access
HSPA High-speed Packet Access

xix

xx

acronyms

cdma2000 Code Divison Multiple Access 2000
3GPP 3rd Generation Partnership Project
LTE

Long-term Evolution

OFDMA Orthogonal Frequency Division Multiple Access
LAN Local Area Network
MAN Metropolitan Area Network
WiMAX Worldwide Interoperability for Microwave Access
UHF Ultra-high Frequency
PPP Public-Private Partnership
QoS Quality of Service
CAPEX Capital Expenditure
OPEX Operating Expenditure
SMP Significant Market Power
WTO World Trade Organization
OECD Organisation for Economic Co-operation and Development
OSI

Open Systems Interconnection

DOI Diffusion of Innovation
TAM Technology Acceptance Model
TPB Theory of Planned Behavior
UTAUT Unified Theory of Acceptance and Use of Technology
Kbps Kilobits per second
Mbps Megabits per second
Gbps Gigabits per second
ASEAN Association of Southeast Asian Nations
3G

3rd Generation Mobile Telecommunications Technology

4G

4th Generation Mobile Telecommunications Technology

1

INTRODUCTION

his introductory chapter introduces the background of the
study, and raises the currently experienced issues and challenges with universal service funds. It continues to address
the purpose of this thesis its outline and concludes by raising the contribution of this study.

T
1.1

background

The unprecedented emergence and rapid growth of Information and
Communications Technology (ICT)-based services and applications
during the course of the last decade has transformed the way we
communicate and interact with one another, use services, and participate in the goings-on around us. This has partly been enabled by the
deployment, dissemination, and adoption of broadband, or high-speed
and always-on Internet1 , that can be readily accessed by individuals
through various end-user devices (EUDs) such as household computers, laptops, tablets, and smart-phones.
Despite limited time-series of data, studies from various world
renowned institutions indicate that increased broadband penetration
holds substantial macro-economic benefits and social benefits for individuals and society as a whole2 . On the macro-economic level, these
studies indicate increases in national GDP growth rates correlating
with increased broadband penetration levels among countries’ populations. Further, studies correlate increased broadband penetration
levels with higher employment figures and increased firm efficiency.
From a social perspective, the Internet has become integrated into
the daily lives of many to such a degree, that the United Nations
Human Rights Council (UNHRC) passed a resolution in 2012 on the
“. . . promotion, protection, and enjoyment of human rights on the Internet.” (United Nations, 2012) following reports of the major social
threats that restrictions of online content and freedom of expression
on the Internet entails. These measures were taken to extend Article 19 of the Universal Declaration of Human Rights to the online
realm dealing with to “. . . seek, receive and impart information and
ideas through any media and regardless of frontiers.” (United Na-

1 Section 3.1 discusses the definition of broadband in more detail.
2 Chapter 4 reviews various studies on the impact of broadband.
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tions, 1948).
The telecommunications industry is also making a mark on the
global economy. Of the Gross World Product, the global telecommunications service industry including mobile and fixed telephony as
well as data and internet in 2012 made up roughly 1,9 %, amounting
to a total of USD 1375 billion (CIA, 2013, IDATE, 2013). From this
figure, fixed telephony services make up 19 %, mobile services make
up 59 %, data and Internet 22 %. The two latter of these sub-sectors
have roughly experienced a compound annual growth of 6 % per
year between 2005 and 2012, while fixed telephony services have had
a negative annual growth during the same period of more than 6 %
(IDATE, 2009, 2013). 3
To put the annual telecommunications service industry turnover
of USD 1375 billion into relation to the size of operators, the combined turnover of the five largest operators by revenue worldwide
was more than USD 450 billion in 2012 (roughly equal to the GDP
of Argentina 2012 (CIA, 2013)). Further, in the first half of the same
year, four of the ten largest operators, namely Vodafone, Telefonica,
Deutsche Telecom (later T-Mobile) and America Movil saw the majority of their revenues coming from ventures abroad (IDATE, 2013).
Other powerful private players in the industry include the vendors,
and in 2010 the combined revenues of the then five dominant players
was roughly USD 430 billion. 4
Estimates based on data gathered from around the world on Internet penetration levels by the International Telecommunication Union
(ITU), indicate that roughly one-third of the global population is online, or has Internet-access, leaving two-thirds in the so-called "digital divide" (ITU, 2013). This emergence of a digital divide is a consequence of the globally liberalized ICT markets, where communications service providers (CSPs) such as vendors and operators as
well as other players in the ICT industry, subjected to market forces,
are driven to launch and develop their businesses in urbanized and
wealthy areas. This trend leaves unprofitable, rural, and poorer areas
under-served and digitally behind. It is presumed that operators and
other CSPs cannot reach their required return on investment targets
due to the skewed amount of investment required to reach remote geographical areas with sparse population density, and often with low
income.

3 Figures have been subjected to calculations. Source of average exchange rate for 2012
used in calculations: www.irs.gov
4 Vendor revenue figures stem from 2010 annual reports of Nokia-Siemens-Networks,
Ericsson, Huawei, Motorola and Alcatel Lucent.

1.2 usf issues and challenges

Public intervention is deemed warranted when free markets fail to
bear up to the requirements of public needs and universal services are
types of public needs that national lawmakers have made a right for
every citizen within its nation’s borders. The inability of market forces
to create a digital environment in poorer areas has been viewed as an
example of a type of market failure requiring some type of intervention. Examples of such types of intervention come in various forms
such as by imposing a universal service obligation on operators as
part of spectrum licensing, easing regulatory restrictions for rural areas, or requiring market participants to contribute to a so-called universal service fund (USF), usually as a percentage levy off revenues.
USFs are public funds and are used to publicly finance activities related to a country’s universal access and service policies. These funds
are more prominent in the developing world than the developed, as
illustrated in more detail in section 6.2, and differ both in their efficiency in allocating and disbursing funds, as well as in their mandate,
structure and management for delivering so-called next generation
networks.
1.2

usf issues and challenges

USF constitutes one of the mechanisms employed for achieving universal service coverage. Countries and regions that are characterized
by no USF have resorted to other funding vehicles for reaching goals
through market-based reforms, service obligations, cross subsidies,
access deficit charges, or public-private partnerships (PPPs). The European Union (EU), for example, employs a model of restricting public participation by only providing support when needed or undergoing governmental investments through PPP arrangements. Other
examples include Oman where the government directly invests in nationwide broadband, warranted by the adoption of a national broadband plan. Japan has an approach of employing a universal service
obligation fund (USOF), functioning as an access deficit charge, that
places levies on market participants based on deficits in the legislated
universal service requirements. The USOF is based on Japan’s target
of having all households connected to broadband by 2015 with 90% of
these having 30 mbps download rates. Further types of public-private
arrangements used are elaborated upon in section 5.2.
The use of USFs has increased over the course of the past two
decades as a vehicle for driving incentives to encourage operators to
reach universal access and service targets as opposed to other mechanisms of placing mandatory service obligations or imposing deficit
charges. This serves to be one of the fundamental differences between
USF and other forms of funding. USFs have been subjected to varying
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levels of criticism due to its inability to adequately keep up with the
rapidly evolving and changing ICT landscape. Depending on the political, managerial and operational nature of any one fund, the level
of activity of the mechanism varies, from being very active to being
completely inactive. In the case of inactive funds, the root causes have
been identified as to having had a fund created through legislation
and started collection; however, neither responsibilities nor processes
defined to utilize funds. In other cases, the fund may have previously
been active or functioning but has seen its operations suspended.
Other impediments being experienced by countries include too
stringent legal frameworks surrounding the governance of the fund,
not permitting for example technology neutrality which is unable to
embrace new and emerging technologies. This may not solely pertain to lacking mandate for broadband networks but have also been
exemplified by for example only permitting fixed-line networks and
not being able to capitalize on the mobile explosion as it was not
anticipated. Legal constraints have furthermore failed to encompass
complementary services and tools that were not anticipated as important when created.
The levy rates have also been established without considerable analysis of the amount of actually required subsidies to reach targets. This
is not perceived well from contributors, as managing authorities are
unable to deploy projects at a pace to fully utilize funds and thus
causing these funds to merely accumulate in value.

NRA = national
regulatory authority

USF = universal
service fund

In addition, structural and organizational deficiencies have been
identified as core issues of USF management. Levy-collecting and calculation processes, poor definition of roles and responsibilities, and
further structural issues have resulted in various conflicts such as
between national treasuries and NRAs and an unwillingness of operators to carry out fund payments. This has further been aggravated
by calculation methods and application of requirements of the fund
to have been successfully legally challenged in court of law in Europe
also causing a total paralysis of the fund during that time period.
With these legal, structural and organizational issues characterizing the management and administration of USFs, there is need for a
set of key principles for countries to consider as a guide to national
USF reform in an era of interconnected high-speed communication
networks. The need for such a study is in alignment with what we
have heard from ITU staff members where knowledge of how these
funds are to be managed in the evolving ICT environment is limited5 .
5 These recent findings on the challenges that USFs face globally were provided to
us in interview by Ms Lynne Dorward, Head of International Affairs at TMG, a

1.3 purpose

What we wish to attempt to address in this study is not the transparency and legislative issues that characterize the management of
these funds, but rather the output, or effect, of these funds from a
broadband perspective.
1.3

purpose

The purpose of this study is to establish key principles that developing countries need to consider when designing effective and efficient universal service
fund mechanisms for expanding broadband networks and promoting adoption of broadband services in rural areas.
1.4

thesis outline

For a motivation on this thesis’ structure, please see section 2.1.2 in
chapter 2. Here we simply provide an overview on what topics are
dealt where in this thesis.

chapter 1 introduces the topic at hand and provides an overview
of the report.
chapter 2 presents the methodology of the report.
chapter 3 discusses the term broadband and provides an overview
of the technologies that carry broadband services.
chapter 4 discusses the effects of broadband dissemination on a
micro- and macroeconomic scale and the studies that have generated these results.
chapter 5 covers the economic aspects for broadband deployment
of which USFs form a part.
chapter 6 presents the current worldwide trends of national broadband policies and USF management. It also carries out a literature review on these topics as well as on adoption factors of
ICTs.
chapter 7 introduces the studied countries in this thesis through
country descriptions and a set of indicators.
chapters 8,9,10, and 11 gathers the empirical findings of a series if country-case studies.
chapter 12 discusses individual country findings and carries out
an analysis of each country in question.
consultancy, and through a USF study paper currently under development for the
ITU.
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chapter 13 performs a cross-country comparison and analysis of
the individual analyses.
chapter 14 presents the identified emerging themes resulting from
the comparison discussion and upon which we draw our conclusions.
chapter 15 establishes the concluding principles from this study.
chapter 16 includes some high-level recommendations aimed at
policy-makers and regulators as well as some concluding remarks on a set of relevant topics.
the appendix discusses the effects of liberalization of these telecommunication markets that has resulted in the current market access gaps that USFs seek to cover. It also covers some details
on broadband data, the interview subjects used in this study as
well as interview topics and questionnaires used. Specific, and
lengthy, hyperlinks, not listed in the bibliography, are also listed
here.
1.5

academic contribution

We have deduced that the amount of rigorous academic material
within the field of broadband proliferation using universal service
funds is limited and those that do exist are restricted in comprehensiveness which is in itself important to note. Most of the material
available are of white paper nature or study the universal service
fund of the United States exclusively. A special lack of academic literature can be observed (or rather not be observed) on USF project operations, pertaining to the procedural and execution levels discussed
in this report. On these levels, empirical material are also difficult to
amass as the field is often lacking transparency with a few exceptions.
One of the greatest contributions of this thesis to academics therefore lies in the collection of multifaceted empirical material gathered
on the topic of USFs and projects stemming from them. Further, the
thesis provides much fresh information and perspectives gathered
from various sources on from different levels. With ITU having enabled this study, we have furthermore been able to gain access to
valuable sources, perhaps less accessible from other approaches, and
have been able to lift these insights gained from practical work experiences to academia.
Further, the few rigorous studies that have been carried out from
academic sources rarely have both the depth and width provided in
this thesis. Typically, the studies either focus on a single USF or carries out more quantitative comparisons over a large number of USFs.

1.5 academic contribution

Another contribution to the field by the report therefore lies in the
qualitative single-case analyses combined with comparisons across
different cases.
Lastly, the report lays a foundation and highlights problems inherent with universal service funds, for example pertaining to the seemingly paradoxical and contradictory nature of political involvement.
All in all, since the selected case countries are by us deemed as being
among the forefront of USFs worldwide, both with the successes and
issues they face, the areas lifted here are possibly relevant topics for
future study.
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METHODOLOGY

n this chapter, we present the overall methodology applied during the study. It describes the pursued approach, then covers
the methods and techniques employed when gathering data.
Finally, the quality of the study is discussed in section 2.3. Readers who wish to gain a rapid overview of the approach of the study,
we refer to figures 2 and 3 of this chapter.

I
2.1

methodological framework

In Social Research Methods, Bryman (2001) states that there is no generally accepted definition of a qualitative study, and some authors
such as Eisenhardt (1989) refrain from applying the term. One of
the primary qualities, however, which generally categorizes a qualitative study is the nature of treating knowledge as interpretive, in
other words based on the ways subjects and researchers interpret
reality (Bryman, 2001). Since the main bulk of information for this
thesis is available in non-neutral formats, in the sense that the information is dependent on human interpretation and interaction, the
study will be interpretive in nature. This is a supported approach
within social studies of technical fields, for instance within the field
of Information Systems research (Klein and Myers, 1999), and thus,
the methodological framework of this thesis is based on an interpretive approach. Interpretive, in this context, entails accepting the
premise that no data collected is objective as it is subjected to the
interpretations of the researcher and subjects (Klein and Myers, 1999,
Orlikowski and Baroudi, 1991). A main reason for choosing a qualitative study in favor of a quantitative is that the latter option is more
readily available in the form of white papers and consultancy reports.
These also predominantly rely on quantitative data with little capability of capturing local social factors that were deemed too important
to leave unexplored.

2.1.1

Introduction

The two most commonly referred to research approaches are deductive and inductive research. When applying an interpretive or qualitative research approach, it is commonly held as appropriate to apply
an inductive research strategy in the sense that the basis of theory is
derived from practical research results rather than from theoretical lit-
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erature. This is mainly done in order to prevent the researcher from
being misled by preconceptions from theory, allowing for a greater
likelihood of generating novel findings (Ahrens and Chapman, 2006,
Bryman, 2001). Applying a deductive research would also be difficult
in this study as little applicable theory to create hypotheses from was
found within the field.
Taylor et al. (2002) describe that most significant advances in science have not been strictly inductive or deductive but combinations
of the two, through what they call abduction. Abductive reasoning is
according to Kovács and Spens (2005) more in alignment with the
natural human creative process. Abduction allows the researcher to
start out with his or her initial theoretical knowledge, after which a
continuous matching between the research observations with existing
theory is carried out, as illustrated in figure 1. The goal of this process
is to understand the studied phenomenon and propose novel theory,
either as a hypothesis or propositions. The hypothesis or propositions
can then be applied or tested in an empirical setting. Kovács and
Spens also observe that abductive reasoning is frequently applied in
case-based research.
In conclusion, our chosen research approach is abductive in nature
although leaning on the side of the inductive approach. Iteration between observations and theory enables us to systematically narrow
down and specify an area in which much theoretical contribution is
needed and can be provided. This is of great benefit due to our limited exposure to the theory within this area of research before the
study.
As elaborated upon in section 1.2, the use of USFs pose a range
of issues on various levels. Unfortunately, USFs for broadband proliferation in rural and unserved areas have a limited coverage within
scientific literature. We have found this to cause difficulties in specifying distinct research questions, instead warranting adoption of an
exploratory direction in this study, while not limiting the direction
with specific research questions.
Freely translated, Lekvall and Wahlbin (2009) describe an exploratory
study as “. . . a study with the limited scope of learning enough about
the problem-area in order to conduct a fruitful decision-analysis, and
if need be, conduct a study with an increased level of ambition.” (Lekvall and Wahlbin, 2009). Lekvall and Wahlbin also explain exploratory
studies as being well suited for studying problem areas where not
enough is known in order to specify concrete research questions.

2.1 methodological framework

Figure 1: The abductive research process, inspired by Kovács and Spens
(2005).
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Due to a steady emergence of new technologies and business models, the field needs updated descriptions, and the study could therefore also adopt a descriptive approach. Speaking against this approach
is that most experts in the field have a clear understanding of the situation of broadband network expansion and promotion of adoption
of broadband services in rural areas using USF funds in developing
countries, and a number of descriptions do exist. However, most descriptions of the field bear strong subjective coloring from the organizations providing the information. Further, little written knowledge
is aggregated and brought into context except on high strategic levels
in white papers, and these factors make it difficult without extensive
research to paint a clear picture of the field. In order to provide key
principles that developing countries need to consider for designing,
or reforming, universal service fund mechanisms and strategies, we
aim to provide descriptive contributions to the field.
Again freely translated, Lekvall and Wahlbin (2009) describe a descriptive study as “. . . a study aimed to map out facts and the state
of affairs within a given field such as a product area or a distribution
system et cetera.” (Lekvall and Wahlbin, 2009). Lekvall and Wahlbin
goes on to state that most descriptive studies also are somewhat explanatory by seeking to establish relationships between variables, and
that the difference between descriptive and explanatory studies often is subtle. A fundamental difference between the two research
approaches is however that the explanatory research investigates a
predetermined narrow set of variables while the descriptive research
has a broader initial scope. Thus, despite some explanatory features
of this study, the research approach remains a combination of exploratory and descriptive.
A further factor supporting exploratory and descriptive research instead of explanatory is that an explanatory research requires a strong
theoretical base whereas exploratory and descriptive research approaches
do not (Zikmund, 1984). This coincides well with the low prevalence
of existing theory prompting us to derive most conclusions from field
experiences and own observations rather than from theory.
Despite the theoretical gap in terms of scientific research, there are
numerous cases of broadband deployment projects. These cases can
readily be used as a basis for academic analysis and theory synthesis.
Lekvall and Wahlbin (2009) explain case study research as being well
suited for exploratory studies where the researcher does not know for
certain what is of importance to study. This leads us to adopt a case
study approach for this thesis rather than a cross-section approach,
which would also be less suitable for studying the field in-depth (Lek-

2.1 methodological framework

vall and Wahlbin, 2009).

2.1.2

Approach

As motivated previously in section 2.1.1, the methodology for this
study pursues an exploratory and descriptive approach and in order
to aid in national decision-making it starts on a high level looking
at the visionary goals and policies set in motion by relevant policymaking bodies in a series of selected case countries. More often than
not, the strategic decision-making befalls governments or associated
collegial bodies that decide upon the policies that set the roadmap
for ICT development in respective countries. We base our policy-level
data gathering on national broadband plans (NBPs) based on the assumption that the use of USFs, as a public fund, ought to serve public
interests and consequently national interests.
The function, management, and administration of USFs may be
viewed as the procedures employed by the USF that ought to be aligned
with the policies that govern it. Through a background study of USFs
and how they vary, theoretical sampling of a suitable set of case countries can be derived that can be generalized for a set of countries. We
have used input from our ITU supervisors and expert ICT consultants
on this matter to target differing, interesting, and successful examples
of USFs.

Figure 2: Framework for single country case studies.

The most challenging aspect of a study that is rooted in national
policy and regulatory mechanisms is to follow policies and USF procedures down to the executional level of rolling out infrastructure and
promoting adoption, as addressed in the purpose of the study. It is
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on this "bottom" level, where perpetuated issues and success factors
from higher levels could or should become evident or manifest themselves in one way or another. The policy, procedural and executional
levels constitute the framework for how we describe and analyze each
case country and this framework is illustrated as a pyramid in figure
2.
We recognize the inherent limitations of country comparisons on
policy, procedural, and executional levels due to the varying degree
of transparency and availability of information for each country. The
varying type of information and the degree to which information is
available can depend on a number of factors such as the politics involved regarding the topic at hand, the amount of resources placed
on documenting the topic, structural differences that affect the flow
path of information, and the information systems in place that manage the information in question. In regard to this, Eisenhardt and
Graebner (2007)’s principles of the essence of case studies, of becoming intimately familiar with each case in question, proves to be rather
important since in light of the absence of comparable analytic metrics
across countries, a thorough qualitative analysis of each case in question is warranted in order to allow a cross-analysis of case countries.
While it may be true that this approach highlights the restrictions
and shortcomings of qualitative studies on country levels, they can
also be identified, acknowledged and, within the framework of an a
descriptive and exploratory study, permit to explore how the abovementioned issues of politics, resources, structures, and information
flow, manifest themselves in addressing the problems related to the
purpose of the study, partly as a consequence of the pursuit of empirical data itself and not necessarily the actual empirical data found or
not found.
We therefore see two main aspects of how this study will unfold.
Descriptive accounts of relationships between national broadband
policies, procedural aspects of USFs, and features of USF rollout operations should provide a sound foundation for unfolding possible
issues accounted for above. We have chosen to complement this with
semi-structured interviews from stakeholders directly involved in the
USF process as a mean to explore the experienced issues from public
and private stakeholders that do not originate from hard factors accounted for in documented material, but rather soft factors that capture the dynamics of USF, whether positive or negative. These can
be, but are not limited to, incentive and motivational issues, informal decision-making processes, possible ulterior motives, or other insights that help create a better and deeper understanding of the use
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of USFs in a broadband environment.

Figure 3: Methodological approach adopted for study.

Since this trans-disciplinary topic falls into a wide research field,
we do not assume a reader of a particular background and therefore
provide a somewhat technical and social scientific background to a
number of important background topics either directly in the report
or if deemed less vital, in the appendix. One important topic is broadband, its definition, technologies and its researched economic and social effects. Another topic is communication networks, how they are
built and how broadband constitutes a part in these networks. This
topic is covered more pedagogically rather than emphasizing technical rigor since the nature of this report is not primarily technical.
Understanding the essence of technical terms, however, is deemed
important as to grasp the use of USFs and the subsequent literature
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review of them. Finally, the purpose that justifies the mere existence
of USFs would not be accounted for if a review of the effects of liberalization of ICT markets were not brought up and can be found as a
stand-alone section in the appendix under chapter B.
2.1.3

Scope and Delimitations

While this thesis explores themes and issues of enabling broadband
network expansion and promoting adoption of broadband services in
rural areas using USFs, certain delimitations have been put in place.
Naturally, as this areas is in focus, USF programs with other aims as
well as addressing other USF-related issues such as gender empowerment, financial inclusion et cetera, will merely be discussed when
relating to stimulating broadband adoption or promotion in rural areas.
Except for making an academic contribution, a main target of the
thesis is providing insights to policy makers, regulatory bodies and
USF management. Therefore we target providing insights centered
on these bodies and where they have the greatest influence, namely
through national broadband strategies, management of USF, and mechanisms for promoting adoption. Thus, the study is not focused on
how outside factors, such as language, cultural influences, marketand economic situation, financial strength of stakeholders et cetera,
potentially influencing broadband network expansion and promoting adoption of broadband services in rural areas. When such factors
are discussed, it is merely to serve as a backdrop or context for factors under the influence of policy makers, regulatory bodies or USF
management.
Since USFs and ICT industries are to a high degree subjected to regulations (and partly the regulators who manage their use), relevant
regulations and their various impact could have been analyzed to
great depth. This would however risk exceeding the time constraints
placed on the study. Therefore, legal or regulatory aspects are brought
up from a bottom-up perspective, i.e. we limit ourselves to discussing
the impact of those regulatory features that are associated with the
result of country case findings instead of covering the regulations in
place and analyzing their respective impacts.
Due to the qualitative approach of the study, we also delimit the
report from quantitatively assessing data for example financial costs
and adoption resulting from the USF projects. This delimitation also
stems from the considerable difficulty of acquiring and comparing
specific project data and isolating costs and/or effects of certain USF
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efforts.
The literature review also reflects these delimitations in that it is
of a qualitative nature and focuses on theory, which can be seen as
useful for policy makers, regulatory bodies or USF management.

2.2

methods and techniques

Much inspiration for the methodology is taken from the eight steps
for building theory from case studies as proposed by Eisenhardt
(1989). This model is highly referenced and regarded as providing
high quality research, as claimed by Ravenswood (2011), as well as
being deemed intuitive and providing a clear structure. In order to
accommodate the abductive nature of this study, Eisenhardt’s model
is however not followed slavishly.
An iterative research process as promoted by Eisenhardt (1989)
together with elements of an abductive research process by Klein
and Myers has been applied. Specifically, in alignment with the exploratory nature of the study, the research questions were not finalized until several iterations between different empirical findings as
well as theory had been conducted.
The iterative and abductive nature of the eight steps is depicted in
figure 4 and continue below revise our process in a condensed form
of Eisenhardt’s eight steps.
Getting Started
The study was initiated by studying several reports on broadband
regulation and telecommunication infrastructure projects. These reports had been produced for the ITU by external consultancies and
do not necessarily reflect the official standpoint of the ITU; however,
the published material was subjected to the supervision of ITU staff
members1 . The purpose of this was to familiarize ourselves with the
USF issues that are being tackled on an international level. Furthermore, some basic background research was carried out by simply
browsing available scientific literature with restrictions as following
the methodology, a deeper dig was to take place at a later stage.
We discovered fairly quickly that a limited amount of previous academic research had targeted USF and broadband issues in technolog1 Our experience working with these staff members at the ITU suggests that this supervision is solely used to harmonize a use of language that works within the realm
of an international organization and not supervision of content.
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Figure 4: Review of the Eisenhardt (1989)-inspired methodological framework.

ically developing regions and we thus effectively used the experience
and expertise of ITU supervisors and external telecommunication experts to aid in the case-selection process, and gaining an international
outlook on the issues of USFs - see more below in the selection of
cases in section 2.2.
Parallel to this, we embarked on an extensive background study
on USFs. From these background studies, a narrower area of study
was specified. The research questions however, although remaining
within the chosen area of study, were iteratively adjusted during the
course of the study depending on new findings or surfacing revelations or theory.
Ultimately, the restrictive formulation of initial research questions
and specific issues to be tackled were loosened due to the pressure
posed by the wide range of uncovered issues different countries face,
and was carried out in accordance with Eisenhardt’s principles.
Selecting Cases
Sampling has taken place on a series of different levels. Initially, the
highest level of segmentation that took place was identifying the pool
of countries that would fall under the scope of the purpose - the
so-called population. A population of possible country-cases was obtained based on a number of selection criteria. For instance, the cases
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required: a UN-classified developing country, involvement of a USF
within broadband connectivity projects in an unserved or rural areas.
The first level of sampling occurred of this population. Four cases
to be studied were selected, which is within the range recommended
by Eisenhardt and Graebner (2007) for creating theory from case studies. The initial goal was to sequentially select the most polar cases,
this goal was however balanced with a convenience-based sampling
strategy. We resorted to this strategy since successful gathering interview subjects for each case was largely dependent on facilitation by
our ITU supervisors and other external experts.
Practically, we were advised and supported with identifying the
ITU-highlighted case study for broadband connectivity - the Rural
Connectivity Project in the Dominican Republic that consequently became our point of reference for the theoretical-sampling of our subsequent case countries. We initially built a list of identified publicprivate partnerships for broadband network roll-outs that had been
publicly funded using USF; however, this proved to be an inadequate
selection-basis since the projects themselves provided theoretical selection based on criteria on project features instead of USF features
- and would not have helped in addressing the study’s purpose. Instead, we chose to leverage the insights of our supervisors and external consultants (made available by our supervisors) to identify a
pool of sophisticated USFs. By sophisticated we do not mean successful or in any way highlight a specific criteria motivated by political
or similar reasons - on the contrary, we kept the identification of a
pool criteria-free where supervisors and consultants could brief us
on the state of USF in developing economies (according to the United
Nations’ classification) on a country-by-country basis. The review resulted in clear distinctions between countries that place significant
resources into their USF and those that may be deemed less resourceintensive.
Following this breakdown, we first applied convenience sampling
of the subset of countries. Convenience regarding which of the countries we would best be able to dig in deeper behind official and public
information and obtain issues and success factors that stakeholders
experienced. The final sampling, to reach a decent sample size that
fell into Eisenhardt’s 4-10 case studies recommended interval was
based on theoretical sampling. Our background research showed that
a substantial majority of USFs is managed by national regulatory authorities (NRAs), and to a lesser, but yet significant, extent by government and separate agencies. Therefore, we chose a country from
each of these structural differences as a criterion to obtain polar di-
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mensions to our theoretical sampling.
To recap, we effectively ended up with a sample of developing countries (as
classified by the United Nations) whose USF programs have been allocated
substantial amount of resources according to experts in the field and that we
consequently would be able to gain significant insights into. The countries
differed on a structural basis that matched the global proportions of USFs’
managing authorities.
The two countries where the NRA is the USF managing authority
are the Dominican Republic and Malaysia. The country where a government agency is the USF managing authority is the Republic of Colombia,
and the country where a separate agency is the managing authority
is the Islamic Republic of Pakistan.
The last level of selection occurred in identifying a rollout project
for closer examining in each country in question. Here we employed a
selection strategy that was based on the perception of the managing
authorities. By requesting the managing authorities to identify and
highlight what they perceived as a successful connectivity project we
reason that we are able to gain better insight into the experienced best
practices of those in charge of managing the USFs and their funded
projects. Reasonably, a managing authority should highlight a project
that had results or features that they wish to replicate in the future
which also forms a good basis for the study than using a project that
has already been deemed unsuccessful by the managing authority. In
the case of not being able to be provided a project according to the
criteria above by an external part, we have, to the best of our ability
attempted to identify such a project ourselves based on publicly available data. This could be warranted, as more successful examples of
projects would reasonably receive more coverage and publications.
Tools, Instruments and Entering the Field
The most common forms of collecting data for qualitative research are
participatory observation, ethnography, interviews and documents
(Bryman, 2001). Ethnography and participatory observation however
both involve engagement in field studies over extended periods in
order to observe behaviors and events. Budget and time constraints,
however, make them unsuitable for this study. Qualitative interviews
on the other hand are described as attractive to due to their flexibility,
the possibility of reconstructing past events and easiness for studying
many different viewpoints in a short period of time (Bryman, 2001).
The term document encompasses both public and private documents as well as different formats such as written documents, pic-
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tures and films (Bryman, 2001). However, the most commonly used
documents in this study were official written documents, although
e-mail conversations containing empirical findings also occurred.
selecting and approaching interview subjects.
The interview subjects were mainly all reached through email
referrals, either from our supervisors at ITU or from a previous interview subject. Only in very rare cases did we manage
to track down ideal interview candidates independently. This
convenience-based sampling approach, risks producing a sample of interview subjects who are not representative of the population but at the same time, this selection method had the benefit of making interview subjects more open to share information.
This was of great importance for the quality of the study since
the subject of USFs, and their potential shortcomings, is somewhat sensitive according to ITU staff. Moreover, for somewhat
obvious reasons, private-sector stakeholders do not want to risk
attracting negative attention from the government or managing
authorities by making controversial statements. We have therefore decided to provide a level of protection of the identity of
our sources. A further benefit of referrals is that it increased our
perceived status to the interviewer especially when referred by
high-ranking officials. This equalized the power between the interviewers and the interviewees, which in turn, combined with
an awareness of the power distribution, is important for a rewarding interview (Aléx and Hammarström, 2008).
conducting interviews.
Since the research questions were iteratively developed along
with the study, the first interviews were rather unstructured in
nature and consisted of merely a general list of topics for the
interview to touch upon. After iterations in the study, the list
of topics was increasingly specified and closer linked to the research questions. The nature of the interview however remained
unstructured. This enabled us to stay tuned in to what the interviewee emphasized as important and not force an agenda, a
notion supported by Bryman (2001). For the finalized interview
topics, see the appendix.
For integrity reasons, and since many of the interview subjects
explicitly requested it, we have chosen to disclose neither names
nor specific organizations in this report. Instead, the general position and type of organization of the interview subjects can be
found in the appendix.
Interviews held over the telephone instead of in person is not
ideal for interpretive studies since they hinder the researcher
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in his or her subjective interpretation as he or she must rely
on speech-related features alone. However, due to budget constraints and the varying geographical locations of the studied
cases, no interviews could be held in person. Another shortcoming with phone interviews has been the difficulties to build
trust with the interviewees. Nevertheless, in order to partly alleviate the aforementioned problems, videoconferences instead of
telephone meetings were requested. Due to slow Internet connection speeds, video conferencing was only possible in a very
limited number of interviews - but the irony of this issue in conjunction with the purpose of the study was duly noted.
Bryman (2001) recommends recording interviews when permitted by the subject. He however also argues that subjects may
be more revealing when not being recorded. The decision was
made that the need to receive open and honest answers from
the interviewees and maintain a trusting relation outweighed
the benefit of recording the interviews, especially since notes
were consistently taken by both of us researchers.
obtaining documents.
Most of the documents used in the study are publicly available and found either through Internet web searches, links sent
by ITU staff and interview subjects, or from sources in other
documents. The benefits of using publicly available documents
are mainly that it causes no issues over publishing rights or exposes sensitive material. It also increases the transparency of
the research. A number of ITU reports as well as ITU data used
are however normally only available to member organizations
and/or subjected to fees but were made available to us free of
charge.
Analyzing Data
Eisenhardt refers to this step as “. . . the heart of building theory from
case studies . . . ”, and builds on the researchers’ ability to become
intimately familiar with each case as a stand-alone entity. The technique for how this is achieved depends heavily on the individual researcher. We have been relatively strict in not tainting novel findings
with previous research until the step where this became relevant took
place. As two researchers, we have divided research within each case
among each other in order to allow both of us to gain insight into
every case and we have carried out every interview together. Since
we have developed our own niches of expertise within each case, we
have actively shared impressions from interviews, thoughts from respective findings, and jointly discussed emerging trends and themes.
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We have subsequently performed separate analyses of each case and
integrated these two together through active discussions and internal
debates.

Shaping Hypotheses and Enfolding Literature
This step is similar to the traditional research method of literature
review and hypothesis testing. Following an analysis of the data, we
bullet-pointed over-arching trends and themes of our findings. We
subsequently researched the use of national broadband policies, USFs
and their use for developing broadband networks, as well as literature
on the promotion of adoption of broadband services. We found that
some of our background research was more suitable as part of the literature review and adjusted it so appropriately. We did not however
find that this aspect of the background research to have significantly
tainted our clean slate for novel thinking.
Following this, we integrated our within-case findings with the enfolded literature and formalized our analysis on a case level. We subsequently brought these formalized analyses up to the level for the
cross-case analyses and formalized these as well. This provided the
results upon which the conclusions were drawn.
Reaching Closure
Eisenhardt recommends adding new cases until so-called saturation
is reached, in other words - when an additional case does not contribute significantly to the developed theory or already identified
emerging trends, another case is not required. Due to mainly time
constraints, four cases were selected early on, and as previously mentioned deemed adequate by Eisenhardt to result in valid results - although the more the merrier.
Our closure consisted of a strict method of integrating individual
results through debate and reasoning. We carried out individual analyses of each country, despite having earlier discussed basic emerging
themes and trends in conjunction with the findings, and then integrated and harmonized respective analyses into one through a debate. It ought to be noted that during this time, one researcher had
been exposed to the enfolded literature whereas the other had not.
Subsequently, we carried out individual analyses on the harmonized
analyses on a country-by-country level that ultimately led to a format we coined as, “The Great Debate” - integrating respective country
analyses into one. Subsequently, the second “blank slate” researcher
carried out a personal review of the literature and revised the notes
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of the individual country-by-country analyses and the notes from the
Great Debate. Any modifications made on a lower level, we jointly reasoned on how this would propagate through the analyses and affect
the final outcomes.
The resulting analyses formed the basis for the conclusions drawn
that were jointly discussed and iterated to a conceptual and general
level for the sake of increased generalizability to outside the studied
population.
The overall methodology of the study, encompassing the approaches
for individual countries and abductive and iterative techniques employed can be illustrated as in figure 3.
2.3

critique of study

In Social Research Methods, Bryman (2001) notes that the accepted main
measures for evaluating the quality of a quantitative study are reliability and validity; however, he continues to mention how it is common
to use alternative criteria for evaluating qualitative studies and other
authors argue that it is not suitable to use the same evaluation criteria in qualitative studies as in quantitative studies. Using the same
evaluation criteria would require only one absolute view of the social
reality that would in fact undermine the acceptance of interpretivism
in this thesis. However, no consensus regarding evaluation methods
for interpretive research has been reached (Bryman, 2001). Therefore,
reliability and validity are complemented with discussions on generalizability, objectivity and a number of principles proposed by Klein
and Myers (1999) for evaluating interpretive field studies within Information Systems.

Reliability. Bryman defines reliability as the ability of the
methodology not to be influenced by externalities or contingencies.
The direction of the research and especially the ground research
may have been influenced by the ITU, which have had an effect on
the reliability, in the sense that mainly an ITU view on subject matters
would be lifted. The academic grounding provided by our university
supervisor as well peer reviewers, however, prompted a critical mindset of the subject and thus increasing the reliability of the study.

2.3 critique of study

Validity. Validity is defined as the ability of the methodology to
measure what is aimed to be measured (Bryman, 2001).
The convenience-based aspect of the sampling used in the study
may unfortunately lead to a misrepresentation of the studied population. For example, one notable possibility affecting the selection
of cases is that the most successful USFs are over-represented in the
population. This would stem from factors including that they have
completed more projects, receive more media coverage and are more
likely to be willing to share their experiences in a study and risks
lowering the validity of the study.
The reliability of the study also risks suffering from this selection
method as a repeated study using true random sampling could potentially reach other conclusions. On the other hand, the selection of
cases was quite successful in achieving a notable polarity in terms of
geographical spread, size of projects, country regulations and organizational structure of the USFs. These factors serve to better cover
a large range of empirical findings arising in the field of study. We
therefore argue that it is superior that light be shed on a large number
of issues using polar cases, rather than reaching few conclusions due
to studying generic cases with high levels of redundancy. Eisenhardt
and Graebner (2007) also argues that when building theory from case
studies, the selected cases need not be representative of the population and instead they should cover all empirical aspects needed to
draw conclusions.
Despite being within the range recommended by Eisenhardt and
Graebner (2007), we acknowledge that four cases may not have been
enough to reach empirical saturation as in some areas there was little
overlapping empirical evidence which could impact the robustness
and reliability of the conclusions. For example, Pakistan is both much
poorer and larger as well as more populated than any of the other
studied countries. Hence, drawing conclusions from such a case with
little overlapping empirical evidence produces less reliable findings.
The referral-based sampling of interview subjects within each case
also increases the likelihood of producing a non-representative picture of a studied case since people referring to each other would for
example be likely to share the same opinion. According to Bryman
(2001), such an approach lowers the validity of the study; however,
the subjects we were referred to expressed more openness in sharing
opinions and criticism partly due the nature of the referral that led
to a drastically increased experienced reliability. Bryman also states
that referral-based sampling is suitable for qualitative studies where a
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random sampling is impossible since the population cannot be clearly
isolated, as is the case in this study.
The timeframe of the study and the difficulty of finding interview
subjects were strongly limiting factors and thus, the number of cases
was kept relatively low. A too small a number, however, risks lowering the reliability of the study. Four cases were selected, which also
is the minimum number recommended by Eisenhardt and Graebner
for building theory from case-studies.

Generalizability. Generalizability is defined as the degree to
which results can be applied to groups or situations other than
those of the study in question.
We note that Hume’s truism implies that generalizations are logically never fully justified since it implies that conclusions are extrapolated to areas outside one’s sample size (Lee and Baskerville, 2003).
Therefore, generalizing conclusions based on the sampled case studies to an entire population may not be fully justified logically but can
provide valuable insights to the population space. The concept of generalizability here merely serves as a subjective concept, rather than a
feature of the study that can be strictly established.
The methodology pursued has taken into account the pursuit of
conclusions on a conceptual level to enable a greater degree of generalizability. In general, single-case studies risk producing a low level
of generalizability; however, Eisenhardt and Graebner (2007) states
that a multiple-case approach increases generalizability, as does the
aspect of theoretical sampling (Eisenhardt, 1989). Both of these factors serve to increase the likelihood of capturing a greater number
of empirical aspects expressed in the population, and consequently
increasing generalizability.

Objectivity. Objectvity can be defined as not influenced by personal feelings or opinions in considering and representing fact
(Oxford Dictionaries, 2013).
Due to the interpretive nature of this study, we acknowledge that
information is subjective and may have been exposed to sources of
possible bias. As Klein and Myers (1999) stresses, as researchers we
are inherently biased due to different preconceptions. The greatest
testaments to this are the several epiphanies experienced by us, especially in connection to the interviews. These epiphanies often came
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with increased contextual insight into the area of study and as the
study progressed, they helped us realize our inherent bias. Thus, in
order to counter preconceptions, and in alignment with our iterative
study approach, we often went back to previously collected data and
observed it in light of new information and insights. This gradually
helped in reducing our preconceptions and helped us realize to be
aware of them in the first place. In alignment with Klein and Myers, a substantial amount of background research was also conducted
in order to improve placing the empirical findings into context. Moreover, the interviewees were invariably asked to provide a background
description of the telecommunications market in which they acted in
order to contextualize the subsequent interview.
In addition, as interpretations of the same event may differ depending on the source, a variety of different sources was applied
in the study. These include academic papers, industry experts, ITU
resources and interviews with local stakeholders. Using a variety of
sources in order to get different viewpoints of a subject is supported
by Klein and Myers (1999). Eisenhardt (1989) also supports the notion
of triangulation using multiple sources to strengthen the empirical
findings.
As all sources are inherently subjective, they are also inherently biased. Thus, to aid us in forming a nuanced image, triangulation of
various sources was used. In addition, interviewees and our university supervisor often highlighted possible ulterior motives stakeholders may have, further aiding us in being suspicious of all information,
in alignment with what Klein and Myers (1999) advocate.
Unfortunately, a number of used documents were not available in
any of the languages spoken by us researchers. Therefore, we were
often required to make use of the online language translator service
Google Translate. Naturally, this is a potential source of error; however,
in translating to English, as was done, the tool was deemed to provide an adequate level of accuracy in the languages used. Further,
we refrained from using information of which there was doubt as to
whether the translation was accurate.
Some final limitations placed on the study should, although of an
obvious nature also be mentioned. As researchers of relatively little
means (not to be placed in relation to some of the communities studied, but nonetheless) budget limitations were placed on us. Although
efforts to travel to the countries studied were made, we were unable
to obtain financing. Likewise, inherent with the nature of a master
thesis, time limitations also constrained us, although these limitations
we somewhat stretched.
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BROADBAND NETWORKS AND MARKETS

W
3.1

e attempt to define the term broadband in this chapter,
describe some of the more prominent access technologies employed in rural regions, and review the current
state of broadband worldwide.

defining broadband

Broadband1 , as a term, can be tricky to define. This is generally due to
the multiple interpretations and various definitions of it in use worldwide and that have evolved during the past decades. In this section
we distinguish broadband as on the one hand a technical term within
telecommunications, and on the other, its popular use to denote highspeed Internet access.
Within telecommunications, Weik (1996) defines broadband as a
synonym to wideband that in turn is simply defined as a signal occupying a broad frequency spectrum. This is further supported by
Hollowell (1983) defining broadband as a relative term referring to a
system carrying a wide frequency range. Broad, or wide in this sense,
is used in contrast to narrowband; in other words, what exceeds narrowband in terms of frequency bandwidth is broadband (Alliance for
Telecommunications Industry Solutions, 2013).
Carty (2002) provides a contemporary usage of the term narrowband as primarily "not broadband" or a frequency band just wide
enough to carry a voice channel. Broadband thus signifies a transmission channel whose bandwidth is wider than one voice channel. Therefore,
a broadband signal can transmit more data than a single voice channel laying the foundation for a technical broadband definition that
can be summarized without dealing with data rates.

Broadband (Technical). Broadband refers to the wide bandwidth
characteristics of a transmission medium and its ability to transport multiple signals and traffic types simultaneously (Carty,
2002).

1 Some literature capitalizes the leading b in broadband; however, we consider the
term as a common noun and not a proper noun and thus refrain from capitalizing.
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As an example, the FCC early on quantified narrowband as a frequency range, although specifically for mobile and radio services,
from 50 characters per second to 64Kbps (Carty, 2002). From this perspective, broadband would constitute communication rates exceeding
64Kbps. For the ICT mature public of today however, Internet speeds
at 64Kbps hardly classifies as broadband introducing the second aspect of broadband - that of high-speed Internet access.
The main issue of defining broadband in popular use is due to an
inability to specify the downstream (and to some extent, upstream)
data transmission rates (henceforth referred to as speed). But does a
broadband definition necessitate an associated speed?
Given that a voice channel can be separated from other signals, an
effect of broadband in popular use is its "always on" or "always connected" attribute without blocking a telephone line, as contrasted to
the traditional dial-up connection (Free On-Line Dictionary of Computing, 2013). Therefore, any modern type of Internet connection, employing a post- dial-up technology for Internet access can be referred
to as broadband - regardless of speed. Since dial-up Internet usually
involved Internet speeds of up to 56Kbps, broadband could be interpreted as speeds exceeding this (Free On-Line Dictionary of Computing, 2013).
Despite this, ITU-T (1997)’s2 defines broadband as a transmission
capacity faster than primary rate ISDN, i.e. 1.5 or 2.0Mbits. Simultaneously, ITU publishes broadband statistics from around the world
where broadband speed is defined as downstream speeds equal to,
or greater than, 256Kbps. This is also the limit used by the OECD
in their broadband definition (ITU Publications, 2003, OECD, 2010).
These statistics are subsequently used in other studies and publications worldwide with both academic and general reach. It could be
discussed what effect this has on the general perception of what constitutes broadband and which data broadband statistics are based on
(World Wide Web Foundation, 2012).
The inconsistencies between definitions, is further exemplified with
a continuation of the FCC example from above. In 1999, the FCC
adopted a broadband definition of 200Kbps in both the upstream
and downstream3 . Entering the new millennium with a rapid evolution of technologies, retail offerings, and consumer demand, this
minimum limit was raised in 2010 (Federal Communications Com-

2 ITU-T Telecommunication Standardization Sector of ITU whose standards are usually applicable worldwide
3 See the 1999 First Broadband Deployment Report
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mission, 2010).
The raise followed development of the Federal Communications
Commission (2013)’s National Broadband Plan to consider broadband
as a 4Mbps downstream and 1Mbps upstream service based on studies of current and expected network usage and customer demands.
The FCC simultaneously describes the concept of broadband on the
NBP homepage without referring to any specific downstream or upstream speeds (Federal Communications Commission, 2013).
The FCC’s current4 broadband definition on the NBP homepage is
also what is used in this study as it omits the necessity of associating
broadband with a specific speed (that is subject to dynamic technological advances, increasing customer demands, etc.) and harmonizes
the usage of the word in the technical definition with the popular use.

Broadband (Popular). Broadband refers to high-speed Internet
access that is always on and faster than the traditional dial-up
access. (Federal Communications Commission, 2013).
The technical definition and popular definition do not necessarily
contradict each other but rather, in our meaning, reflect two sides of
the same coin as opposed to specifying speeds for each and thus reflecting different coins. While the technical definition connotes capability of the transmission medium, the popular use connotes utility of the
medium. High-speed Internet access is enabled by the medium’s ability to transport multiple signals and traffic types simultaneously and
its wide characteristics permits Internet being always on and faster
than traditional dial-up.
Although both definitions are applicable for the remainder of this
report, the popular definition suffices as the report is not technical in
nature.
3.2

access networks and capacities

Accessing the Internet from the household premises can be done
through a variety of access network technologies, providing so-called
network edge connectivity. The access network’s scope in a telecommunications infrastructure is illustrated in figure 5. A central office (CO)
represents the physical building holding switching and exchange equipment.
Six technologies have been identified as feasible for bringing broadband to underserved or rural areas (Engineering & Technology, 2010)
4 As of May 2013.
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Figure 5: Layers of a telecommunications networks (Valdar and Institution
of Engineering and Technology, 2006).

and different technologies in different settings impact the total cost,
acceptability, and feasibility of a broadband connectivity project (San
Roman, 2009). In this section, we consider some of these that are
typically used in broadband infrastructure projects. We also briefly
present technology that are yet to see the market place but are being
developed partially to specifically address the requirements of underserved areas.
3.2.1

Wired

The main forms of wired connection build on legacy wires that are
prominent in many households. Various digital subscriber lines (DSL)
technologies utilize the local copper loop, primarily intended for telephony rather than for high-speed Internet. Coaxial cable lines, primarily intended for television services, can also be used for broadband
access. These two and optical fiber, which has a wide range of applications, are presented below.
3.2.1.1 xDSL
xDSL pertains to a family of digital subscriber line technologies that
enable Internet access using the existing copper loop for the PSTN.
The most commonly known and used DSL technology is asymmetric
digital subscriber line (ADSL) signifying the different downstream and
upstream speeds (Keiser, 2006).
The use of a splitter at the household premises, splits the incoming
signals on the copper loop into a phone line, for the voice frequen-
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cies, and into a high frequency data line, for Internet access5 (Clarinet Internet Solutions, 2011).The local exchange employs a splitter
that redirects the telephony line to the PSTN network and the data
frequencies to the local data network through a Digital Subscriber Line
Access Multiplixer (DSLAM). The DSLAM multiplexes several signals
into one composite signal for access to the local data network (Valdar
and Institution of Engineering and Technology, 2006). An ISP manages the data network and connects users with the Internet via the
higher-order backbone data networks. Figure 6 illustrates the overall
process for ADSL.

Figure 6: xDSL: Schematic diagram of end user Internet access (Valdar and
Institution of Engineering and Technology, 2006).

ADSL can typically be used for households that are located less
than 4 kilometers from the exchange. ADSL speeds have also been
improved with new standards, offering higher speeds, resulting in
developed acronyms such as ADSL2 and ADSL2+. These new standards manipulate high-frequency spectrum or more efficiently to deliver higher speeds (Keiser, 2006).
3.2.1.2 Cable
Cable TV infrastructure, employing coaxial cables, can be used to deliver broadband access, similar to how telephone infrastructure, using
copper, can deliver broadband access. Figure 7 exhibits the scheme
for cable broadband where a street cabinet multiplexes signals from
a neighborhood with multiple set-top-boxes (STBs), connected to a
5 Not to be confused with DSL filters that do not split traffic but are low-pass filters
that are installed between a phone line and a telephone that filters high-frequency
data.
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cable modem as the CPE and transmits the composite signal along an
optical fiber to the TV source, or head end. The use of multiplexers
can also be used to integrate telephone signals into the fiber and split
before reaching the telephone exchange. In a coaxial cable, a television channel is mapped onto a 6Mhz band for downstream and a
2Mhz band for upstream so two-way communication is possible. In
the latter, upstream TV data is required for digital services such as
pay-per-view (Valdar and Institution of Engineering and Technology,
2006, Arkansas Cable Telecommunications Association, 2013).

Figure 7: Cable: Schematic diagram of end user Internet access (Valdar and
Institution of Engineering and Technology, 2006).

Cable providers can use their cable network to provide broadband
access by mapping data streams to an individual user on a 6Mhz
band instead on an unused television channel. Instead of a STB, the
CPE required is a cable modem that can be used to connect to a computer or other EUD (Arkansas Cable Telecommunications Association, 2013). As with ADSL, the operator reroutes data traffic to a data
network and thus an ISP (Valdar and Institution of Engineering and
Technology, 2006).
Combining the use of coaxial cable to immediate household delivery but aggregating these at a cabinet into an optical fiber is commonly referred to as hybrid fiber-coaxial (HFC). This popular scheme
has been widely deployed (Keiser, 2006).
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3.2.1.3 FTTx
Fiber-to-the-x (FTTx) is an optical-fiber technology that enables higher
speeds and greater capacity than both DSL and cable technologies. In
fact, although DSL and cable may be the access technology delivered
immediately to the household premises, a number of households may
be aggregated and have their data multiplexed and backhauled by a
composite optical signal as in the case of HFC. The x in FTTx, signifies how close to the household premise fiber is deployed, with
existing copper being used for the remainder of the way. A schematic
overview of the different fiber configurations commonly used are illustrated in figure 8.

Figure 8: FTTx: Schematic diagram of end user Internet access (Keiser,
2006).

The many variants of FTTx in technical and commercial literature
can be summarized, with the aid of Keiser (2006), to the following:
fttb , fiber-to-the-business (or fiber-to-the-building6 ), entails optical
fiber from the CO directly into an enterprise or building. Well
within a building, deployment to individual floors or homes
may take place in different ways.
6 Some authors refer to business as analogous to FTTH; however, we have tried to
harmonize its usage as FTTB referring to building is quite common as well.
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fttc , fiber-to-the-curb (or fiber-to-the-cabinet), entails optical fiber
from the CO to a communication switch located about 300m
from household CPEs. The remainder is delivered either through
xDSL or cable.
ftth , fiber-to-the-home, entails optical fiber deployment from the
CO directly into a home.
fttn , fiber-to-the-neighborhood, entails fiber deployment to about
1km from the end households or enterprises.
fttp , fiber-to-the-premises, comprises both FTTB and FTTH. Under
some circumstances this has also been called FTTU, fiber-to-theuser.
3.2.2

Wireless

Wireless radio links are also possible to connect users with the Internet. In this section we consider mobile broadband, a series of wireless
standards based on IEEE 802 for regional and local networking, and
satellite.
3.2.2.1 Mobile Communications
In mobile communications, two-way radio links are used to connect
users’ EUDs to the exchange instead of copper wires, permitting the
freedom of movement for the user. The access network consists of a
set of cells that have serving base stations. The size of cells vary; where
some cells in a highly urbanized area may have a cell radius of only
a couple of hundred meters, a rural cell may have a radius of several
kilometers. A radio link is potentially available to all users located
within the same cell, and network planning by operators try to set up
networks in such a way where cells are located adjacent to each other
so that users do not experience outage or dropped calls when moving
across these cells (Ahlin, 2006). The set up is exhibited in figure 9.
A base station controller (BSC) aggregates connections from its associated base stations by either a wired optical fiber cable, or a pointto-point microwave radio system. The BSC is in turn connected to
a mobile switching center (MSC), which resembles a local PSTN exchange as it switches mobile calls between handsets within its set of
BSCs, or relayed further to other MSCs or a fixed PSTN or data network (Valdar and Institution of Engineering and Technology, 2006).
Here, we present third generation and fourth generation mobile
technologies for broadband access.
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Figure 9: Mobile networks: Schematic diagram of end user Internet access
(Valdar and Institution of Engineering and Technology, 2006).

3rd generation 3rd generation mobile technologies7 commonly
encompasses the Wideband Code Division Multiple Access (WCDMA)
technology and the Code Division Multiple Access 2000 (cdma2000)
technology. WCDMA has the advantage of being backward compatible with the legacy 2nd generation GSM system and provides data
rates of up to 384Kbps in wider areas and up to 2Mbps in hot-spot
areas8 .
The improvements of WCDMA for data services were introduced
with the High Speed Packet Access (HSPA) technology that provides
of up to 14.4Mbps downstream and 5.76Mbps upstream (Shahid et al.,
2008).
4th generation The Long Term Evolution (LTE) standard9 , is a
4th generation standard, based on orthogonal frequency division multiple
access (OFDMA), that was introduced to meet the substantial increase
of data-driven content on mobile networks, as opposed to the 3rd
generation systems that were designed for both voice and data. The
goal of LTE is to provide increasingly higher data rates with up to, or
exceeding, 100Mbps in the downstream and 50Mbps in the upstream
(Shahid et al., 2008).
3GPP has started to look beyond ordinary LTE, towards the next
generation of mobile broadband and specifically the parameters of
LTE-Advanced. With more spectrum being earmarked for future mo7 Also referred to as IMT2000
8 Based on Third Generation Partnership Project (3GPP) Release 99
9 In older literature referred to as 3G+
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bile broadband, and spectrum being used more efficiently, LTE-Advanced
targets peak downstream data rates of 1000Mbps and upstream 500Mbps
(Sesia et al., 2011).
3.2.2.2

IEEE 802.xx

The Institute of Electrical and Electronics Engineers (IEEE) have also
developed a set of standards dealing with local and metropolitan area
networks (LAN/MAN) - namely, the 802 family of standards.
The two prominent wireless standards of the 802 family are 802.16
standard (certified as WiMAX) and 802.11 wireless LAN standard
(certified as Wi-Fi). Although not endorsed by the IEEE, White Spaces
technology is based on the 802.22 wireless regional area network and
is with the former two in this section (Sesia et al., 2011).
wimax The Worldwide Interoperability for Microwave Access (WiMAX)
is an IEEE 802.16-based standard that uses orthogonal frequency division multiplexing (OFDM). OFDM and OFDMA are variants of the
same technology that both distribute data over many different carriers; however, whereas OFDM only allows one user on the channel
at any given instant, OFDMA permits several multiple users on the
same channel (Shahid et al., 2008).
In the best-case scenario, WiMAX can reach up to 70Mbps, using
a fixed network of base stations (Keiser, 2006). The technology is primarily exemplified in the literature as a backbone network and to a
lesser extent an access network (Shahid et al., 2008, Keiser, 2006). It
does however also support wireless transmissions to mobile end users
directly. More commonly, WiMAX base stations can serve subscribers
in residences, businesses and through wireless fidelity hotspots.
Figure 10: WiMAX: Schematic diagram of end user Internet access (Keiser,
2006).
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wi-fi The Wireless fidelity (Wi-Fi) certification is based on the IEEE
802.11 standard and has, partly due to its license-free usage, gained
popularity in providing broadband access as peoples’ Internet-usage
habits change. Wi-Fi has enabled people to move office infrastructure
from their offices to their homes, into bedrooms and onto the kitchen
table. In addition, public spaces such as cybercafes and coffee shops
have benefited from Wi-Fi technology. Public institutions, such as universities, libraries, and of the like are also catching on the Wi-Fi trend.
These latter "public access market", have gained the name hotspots,
signifying the local area network technology they are based on as opposed to cellular mobile systems.
802.11 access points, connected to fiber nodes with either a point-topoint or point-to-multipoint links, are compelling architectures as the
last mile can be provided at high speed wirelessly to multiple users
with a fiber backhaul. Downstream coverage of speeds up to 11Mbps
can be achieved for a distance of 20 miles from a node with a pointto-point architecture, but with the advancements being made within
the 802.11 standard, with suffixes such as 802.11a, 802.11g, 802.11n,
higher speeds may be possible (Reid and Seide, 2003).
The 802.11ac currently in development phase, but likely to start
reaching the market in 2013, will manage to reach 500Mbps on a single link. Standardization by the IEEE is currently under way (Segan,
2012).
Although feasible, service providers are encouraged to take heed
to the rapid attenuation of Wi-Fi signals. The number of locations
where it actually works are limited where the signal strength attenuation from an outdoor access point to an indoor EUD is often greater
than -90dBm. While this may suffice in the downstream, the EUD
does not have enough power to transmit upstream data which is necessary (Reid and Seide, 2003).
Line-of-sight becomes increasingly important with this type of broadband deployment. This should not be confused with public hotspots
as EUDs are all brought and aggregated to the site of the access point
whereas an external access point serving indoor users in a building
is not the same scenario (Reid and Seide, 2003).
white spaces White spaces networking technology10 , uses empty
frequencies previously allocated for TV broadcasting to transmit data.
Similar to the 2.4Ghz band used for Wi-Fi, Bluetooth, and cordless
phones, the white spaces in the ultra-high frequency (UHF) band are
10 Due to controversies of not being endorsed by the IEEE, the otherwise common term
for this technology, Super Wi-Fi, is recognized, but not used here.
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unlicensed.
The lower frequency entails slower connections but can cover larger
ranges as compared to the traditional Wi-Fi and thus is based on the
802.22 standard instead of the 802.11. Although not readily available
now, EUDs in the future may be equipped with chips that can scan
the environment to automatically determine which frequencies are
not being used (are empty) to use for white space broadband (Segan,
2012).
3.2.2.3

Satellite

Theoretically, from a network architecture perspective, three geostationary satellites are enough to offer near-global coverage together
with a few Earth stations. One geostationary satellite is enough to
cover one entire continent, which is also more realistic (Engineering
& Technology, 2010).
Figure 11 illustrates the basic set up of satellite broadband with
Earth stations relaying traffic via a satellite that may or may not have
an on-board IP router.

Figure 11: Satellite: Schematic diagram of end user Internet access (Iida
et al., 2003).

The wide bandwidth requirements of broadband places certain requirements on the frequency range to be used by the satellite. The
Ku band or higher frequencies allocated for satellite communication
should be used for broadband applications. The Ka band is a wider
frequency band that is not as congested with already existing fixed
satellite services as the Ku and therefore holds higher potential for
broadband going forward (Iida et al., 2003).
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Two of the main drawbacks of using satellites to deliver broadband
are the high upfront costs that make them more expensive and offer
slower broadband speeds than xDSL and cable, even if satellite coverage is tailored for rural areas (Engineering & Technology, 2010).
For practical capacities, a prominent example is the ViaSat-1 satellite, which has been reported to have a 130Gbps capacity and with its
400,000 subscribers offered nationwide services at 512Kbps, 1Mbps
and 1.5Mbps (Engineering & Technology, 2010, Viasat, 2013). Upgrades have seen its capacity increase to 140Gbps and will be offering
up to 12Mbps broadband services (Viasat, 2013).
3.3

current state of global broadband

Globally, the ICT sector has undergone reforms of varying types to
varying degrees following governments’ policies during the 1980s to
foster competition within the industry. Typically, each country had a
state-owned monopolist when sectors were opened up to competition
and these companies then took the form of incumbents in the newly
liberalized markets. The motivation of these reforms lie in governments’ beliefs that competition, coupled with privatization processes,
would and will increase the strength of the industry to meet increasing end-user demands with greater efficiency (International Telecommunications Union, 2013).
The literature on the effects of liberalization has primarily dealt
with basic telephony services (both fixed and mobile) and in this case
in terms of coverage. In addition, there has been evidence of liberalization being coupled with decreasing prices in accordance with
theory. In this section we choose to focus on the uptake of broadband
subscriptions in the world, going beyond just coverage. We also look
at the affordability of these services.
These graphs are based on data gathered from ITU’s Development
Bureau (BDT) that have defined broadband as Internet with downstream speeds of at least 256kbps. While this is not consistent with
our definitions, it is presumed to provide a decent overview of trends
and the state of broadband penetration levels in the world. Moreover,
it is deemed unlikely to us that these minimum speeds are the actual
experienced speeds (Jägeberg and Lindeberg, 2011) and are based on
"promised" speeds reported by operators to NRAs who in turn provide the ITU with these numbers.
Figure 12 depicts the penetration trends of both fixed and mobile
telephony and broadband worldwide since 2005. The most striking
feature is the relatively substantial increase in mobile telephony pen-
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etration, a growth that has popularly been referred to as the "mobile
miracle" (Msimang, 2012). Fixed telephony is on the other hand on a
slight negative trend. Staff at the ITU explains this trend due to the
accelerated increase in mobile penetration and the added benefits mobile subscriptions entail. On the broadband side, there is a wish, at
least from ITU’s side, to replicate the mobile miracle for broadband
as well that has not seen the same rapid expansion as the mobile
telephony. Worldwide, penetration for mobile broadband during the
2007-2011 period increased by about 10 percentage points whereas
mobile telephony experienced a 35 percentage point increase.

Figure 12: Penetration of ICT subscriptions worldwide 2005-2011

Breaking the broadband figures down for developed and developing countries provides better insights into these figures. Figure 13
illustrates the substantial gaps that exist between the two segments
of countries.
Geographically divided in figure 14 and figure 15, both fixed and
mobile broadband is consistently lowest in the regions of Africa, the
Arab States, and Asia & Pacific. It has been reported that a key obstacle to accelerated broadband growth in Africa is the lack of knowledge and competence in handling next generation IP-based networks
from operators. The core competence for up to 150 operators in the
African region lies primarily in legacy GSM networks. It stands to
reason that similar aspects may be true for other regions comprised
in the developing group.
Taking a still shot of the latest 2011 figures of telephony and broadband penetration figures results in the bar chart in figure 16. The
result of the mobile miracle is clear; however, the mobile broadband
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Figure 13: Penetration of broadband subscriptions per economic development level 2005-2011

Figure 14: Penetration of fixed broadband subscriptions per geographic region 2005-2011
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Figure 15: Penetration of mobile broadband subscriptions per geographic
region 2010-2011.

penetration is substantially lagging behind its telephony counterpart.

Figure 16: Penetration of broadband subscriptions worldwide 2011.

Analyzing the broadband case further in figure 17, illustrates how
developing countries have lagged behind the developed in both mobile and fixed broadband. A 25% fixed broadband access for developing countries entails a high degree of universal service in these countries, considering typical number of members per household; however, as thoroughly analyzed for the case of Sweden by Jägeberg and
Lindeberg (2011), this by no means entails unanimous quality of service geographically within a country.
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Figure 17: Penetration of broadband subscriptions per economic development level 2011.

Figure 18 breaks down the same broadband penetration figures
geographically instead of by level of economic development and illustrates geographic discrepancies in broadband penetration across
continents. While Europe and Oceania are leading the way in terms
of both fixed and mobile broadband penetration, the Americas are
not falling far behind but with a sizeable gap down to Asia and not
the least Africa - enjoying a mere 1% fixed-broadband penetration
and 5% mobile broadband penetration.

Figure 18: Penetration of broadband subscriptions per geographic region
2011.

The ITU’s ICT Price Basket (IPB) measures affordability across the
three sub-baskets fixed telephony, mobile telephony, and fixed broad-
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band. It is computed as the percentage of average gross national income (GNI) per capita. The GNI, in relation to the GDP, fully covers
GDP and includes additional income that a country earns from other
countries (ITU, 2013).
Figure 19 and figure 20 compares the affordability of various ICT
services in developed and developing countries. ICT services are consistently most affordable in the developed (and thus richer countries)
having declined since 2008 and paying between 1 and 2% of average
GNI per capita for telephony services and averaging 1.5% for fixed
broadband. In developing countries the corresponding numbers are
7-12% for telephony services and an exceedingly high 112% for fixed
broadband services. Do these features hold across geographical regions?

Figure 19: Cost of ICT services in developed economies as a % of GNI per
capita 2008-2010.

Figure 21 depicts affordability across geographical regions according to the ITU’s geographic segmentation. Indeed, Europe (the primary constituent of the developed countries) experiences substantially higher affordability of ICT services, fixed broadband in particular, than the Arab States and Africa. Noteworthy developments are
the Asia & Pacific and CIS that have halved their fixed broadband affordability rates in two years. Also noteworthy is Africa’s fixed broadband affordability that have dropped by over 55% since 2008 but that
exhibits fixed broadband prices of about 300% of GNI per capita.
Penetration rates, coupled with affordability, serves as a decent picture of the market access gaps that exist for broadband to reach the
digital divide, primarily in developing regions of the world. In order

3.3 current state of global broadband

Figure 20: Cost of ICT services in developing economies as a % of GNI per
capita 2008-2010.

Figure 21: Cost of ICT services as % of GNI per capita and region 2008-2010.
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to bridge the market access gap a level of public intervention has been
deemed necessary.

4

THE EFFECTS OF BROADBAND

esearch on the impact and effects of broadband has posed
substantial difficulties for researchers in the past decades
and attributed to mainly three reasons by Katz (2012). Firstly,
the fast pace of deployment and adoption of broadband
compared to voice telecommunications has caused relatively shorter
length of times series data to employ with existing methodologies.
Secondly, not all countries have gathered and accumulated relevant
statistics since the beginning of broadband diffusion and thus those
countries that have done so are mainly those that early understood its
economic potential. Thirdly, broadband as an access technology for
data communications does not have an economic effect on its own,
but rather in conjunction with adoption of ICTs, and in implementation of a firm’s organizational and process changes (Katz, 2012).

R

The methodological challenges these features entail, make it difficult to establish with certainty what is the chicken and what is the egg.
Does broadband contribute to economic growth or is it deployed as
a consequence of growing development? Parallels have been drawn
to the age of computing that had non-conclusive results to start but
rendered conclusive results during the start of the 21st century when
data sets became large enough. Similarly, the effects of broadband
do not yet provide the conclusive results that effective policy-making
would perhaps desire.
The research that has taken place has pursued three different schools
of thought. Barro (1991)’s endogenous technical change model analyzes broadband impact on a macro-economic scale, e.g. on GDP,
productivity and employment. The second approach digs into the
impact of broadband on a microeconomic scale, focusing on the effects on firms with relation to broadband process efficiency and sales
growth. The last approach embraces the effects of broadband from a
qualitative perspective with case studies as the analytical tool.
Although not conclusive, due to the reasons above, the hypothesis
of positive correlation between broadband deployment and impact
on various economic factors is supported by various studies, as presented below.
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4.1

impact on macroeconomics

Broadband’s impact on economic growth can be illustrated according
to the figure 22. Firstly, there is the direct impact on economic growth
through the investment in infrastructure and the job creation the investment entails. Secondly, "spill over" externalities exist with benefits
to both households and enterprises, given adoption. Adoption in enterprises leads to increased total factor productivity1 contributing to
economic growth. Household real income increases with residential
adoption through the effects of economic multipliers2 , in-turn driving economic growth. A resultant, consumer surplus3 , not reflected
in GDP, could also be considered significant as it represents benefits
of increased access to information, entertainment, and public services
(Katz, 2012).

Figure 22: The economic impact of broadband (Katz, 2012).

Research on quantifying the impact on GDP has confirmed the positive relationship of the contribution of broadband to GDP growth;
however, the results vary widely and are subjected to several con1 A measure of efficiency of inputs in relation to a production process.
2 An estimate of how much a capital investment is multiplied by which the national
income is increased.
3 A measure of consumer satisfaction as expressed as the difference between the price
consumers are willing to pay for a product or service and the actual market price of
said product or service.

4.2 impact on microeconomics

region

effects
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source

USA

No significant results.

Brookings Institution

USA

10% ⇑ b.p ⇒ 3.6% ⇑ efficiency

Ohio University

OECD

10% ⇑ b.p ⇒ 0.9 − 1.5p.p ⇑ GDP/capita

University of Munich

OECD

10% ⇑ b.p ⇒ 0.25% ⇑ GDP growth

Imperial College

HIE

10% ⇑ b.p ⇒ 1.21p.p ⇑ GDP growth

World Bank

LMIE

10% ⇑ b.p ⇒ 1.38p.p ⇑ GDP growth

World Bank

Emerging 10% ⇑ b.p ⇒ 0.8 − 1.2% ⇑ GDP growth

McKinsey & Co

Table 1: Research on the impact of broadband on GDP. b.p refers to broadband
penetration.

straints. Due to the datasets available, research has mainly been carried out with focus on OECD countries, and to a much lesser extent
on developing countries. There are detailed in table 1.
In the United States, studies have shown mixed results. While one
study showed that increased broadband penetration resulted in no
statistically significant results, another study concluded a 3.6% increase in economic efficiency following a 10% increase in broadband
penetration.
Concerning the OECD as a whole, studies have provided results of
GDP growth by 0.9 to 1.5 percentage points, and 0.25% following a
10% increase in broadband penetration.
Neo-liberal institutions such as the World Bank have also carried
out similar studies resulting in 1.21 percentage point increase of GDP
growth in high-income economies and 1.38 percentage point increase
in low and middle-income economies. McKinsey & Co. have also carried out their own research and reported on a 0.8-1.2 percentage potential increase in GDP for emerging markets.

4.2

impact on microeconomics

The impact of ICT diffusion on a microeconomic level can be linked to
macroeconomic development through a hypothesized causality model
as proposed by Jonscher (1983). The hypothesized framework is presented in figure 23.
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Figure 23: Impact of broadband on the firm (Katz, 2012).

Figure 23 claims that economic development causes increased levels of complexity in business processes4 that causes a primary economic response of creating specialized information workers. These
workers serve to manage the increased information load for organizing the production of goods. Due to human limitations, at some
point human capacity becomes a bottleneck for further development
and productivity. At this stage, there are two forces at play. Firstly,
the amount of information workers cannot increase indefinitely since
that reduces the overall availability of workforce in other occupations.
Secondly, as the size of information workers increases, the complexity of the information workforce becomes a bottleneck itself. At this
stage, ICTs are adopted to enhance the productivity of information
workers and "loosening" the bottleneck. The increased productivity
finally contributes to the economic development and the wheel commences a new revolution.
This section briefly covers some studies that pertain to the above example in terms of effects on business productivity and employment.

4 Such as having to combine more inputs, scheduling more steps, managing more
interactions with suppliers and buyers

4.2 impact on microeconomics

industry

effect of ebusiness

source

Manufacturing

Productivity ⇑ 5%

Atrostic and Nguyen

Services

Productivity ⇑ 10%

Rincon.Aznar et al.

Information

Productivity ⇑ 20%

Fornefeld et al.

Table 2: Research on the impact of eBusiness on productivity.

Productivity
Although the example in the introductory passage focuses on the
enhanced productivity computer and computerization entails, Katz
(2012) argues that broadband fulfills one major component of this productivity enhancement. This is supported by various studies, some of
which are noted in table 2.

Employment
On a micro-economic scale, research shows various impacts of broadband on job creation. Three factors have been identified on the correlation between broadband and employment (Fornefeld et al., 2008).
Firstly, innovation is accelerated through the introduction of new applications and services; secondly, productivity is increased through
more efficient business processes enabled by broadband; and lastly,
being able to geographically outsource the processing of certain types
of information and services makes it possible to source employment
from other regions. The sum of these factors are "simultaneous" and
are illustrated in the network diagram in figure 24.
Figure 24 illustrates how broadband on a certain local level can
have negative employment effects. It is primarily the factor of "outsourcing" that causes conflicting impacts. While a region that is broadband enabled can create jobs by relocating certain functions remotely,
it can also cause job loss due to the outsourcing effect. The combination of these two effects has not yet resulted in conclusive effects.
Some of the studies that have attempted to account for the job creation impact of broadband deployment are revised in table 3.
In conclusion, while studies show relative positive impacts of broadband on certain macro-economical factors, few pertain to juxtaposing
the long-term economical gains versus the cost of deployment. In addition, the results vary across a large range, which could be attributed
to limited and varying datasets used to calculate effects. It could be argued that adoption itself does not itself cause increased productivity
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Figure 24: The impact of broadband on employment (Katz, 2012).

region

effects

source

USA

⇑ 140, 000 jobs per year

Brookings Institution

USA

⇑ 180, 000 jobs-year

IT and Innovation Foundation

Switz.

⇑ 114, 000 over four years

Columbia Institute for Tele-Information

UK

⇑ 211, 000 jobs-year

London School of Economics

Table 3: Research on the impact of broadband on employment.

4.3 impact on developing countries

and growth but rather the accumulation of intangible capital5 (Katz,
2012).

4.3

impact on developing countries

A drawback of research on the effects of broadband continues to be
the limited datasets available for research. This has entailed research
being focused on western and developed countries rendering it more
difficult to draw conclusions on developing nations with a different
set of conditions and perhaps macro-economical issues to address.
That being said, given the research and models that do exist, certain
inferences can be drawn.
Figure 22 provides a general framework for the impact of broadband deployment on a country’s GDP. While the investment in infrastructure deployment itself may lead to an unquestionable GDP contribution in terms of the job creation, the impact of the direct benefits
may warrant a discussion. The direct benefits linking broadband and
GDP contribution rely on adoption, whether on a residential level or
enterprise level. Adoption itself may be a larger obstacle for developing countries, arguably due to less tech-savvy older generations that
have not been exposed to digital and computer environments to the
same extent as populations in the developed world. We deem this
factor important for both the residential penetration and enterprise
penetration blocks.
On the residential penetration side, the GDP contributing factor
will be the increase in household income through multiplier effects
and thereby the potential increase in online goods and services. There
will be a cultural dimension to this on a country’s inclination to
quickly adopt the habit of consuming goods and services online. However, these factors ought to be placed in relation to affordability of
these goods and services as a general characteristic attributed to developing countries as opposed to developed countries is the substantial difference in average incomes. Additionally, in a country with a
less developed infrastructure and logistics network for example online shopping would hold less potential. It could thus be argued that
in general, an average residential broadband subscription may contribute less to GDP growth in a developing country as opposed to a
developed one.
On the enterprise side, the GDP contribution relies on the increase
in total factor productivity that broadband services enable. This may
5 Intangible capital can be defined as the assimilation of improved businesses processes due to changes in businesses processes and firm culture.
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rely on management and employees adopting new work processes
that utilize the broadband services to more efficiently carry out effective decision-making, through for example videoconferences, and
exchanging digital data and information more efficiently within an
organization or between organizations. This again relies on employees’ ability to adopt such capabilities that may again pose greater
obstacles to employees with a background of a lower degree of digital exposure.
Overall, this discussion may lead us to conclude that broadband
deployment in developing countries, through the framework of figure 22 may have lower degree of a contribution to GDP in developing
countries than in developed.
With that said, figure 24 may provide a benefit for developing countries in terms of employment. While the positive impact of increased
e-business on firm productivity may have negative impact on employment in developed and developing countries alike, as well as similar
positive impact on employment through enhanced innovation, one
differing aspect is the outsourcing of existing services. Developing
countries are rarely known to displace their corporate services to developed countries whereas the inverse holds true. The primary driver
of such displacement of services from developed to developing countries is arguably due to accessibility to cheaper labor; however, to
enable effective integration with the rest of an international corporation, reliable high-speed networks would be a pre-requisite. Such
infrastructure would arguably unleash potential of developing countries gaining the employment advantage of broadband deployment,
and thereby contributing to economic growth.

5

ECONOMIC ASPECTS FOR BROADBAND
DEPLOYMENT

U

niversal access and service policies are introduced in this
chapter, and the financial and regulatory means available
to policy-makers for reaching these targets. The chapter
concludes with a detailed review of global features of

USFs.
5.1

universal access and service policies

Due to both the economic and social reasons for investing in broadband as discussed in chapter 4, both public and private stakeholders share a conviction of a necessity to increase broadband penetration. In order to drive broadband diffusion to perceived commercially
non-viable areas to levels that deemed publicly necessary, legal mandate may be needed. Therefore, universal access and service (UAS)
may have been established in legally binding documents. UAS policies provide NRAs with the mandate necessary for ensuring sufficient broadband provision, usually in alignment with policies and/or
NBPs (International Telecommunications Union, 2013).
The concepts of universal service and universal access are not broadbandspecific terms, but referring to the level of proximity of communication services that every citizen has a right to. Initially this referred to
basic telephony services (Msimang, 2012). While some countries have
expanded their UAS definition to encompass Internet or broadband,
others have not.

Universal Access. Universal access can be defined as the reasonable availability of network facilities and services, on either a private or a shared, public basis, to citizens and institutions within
a given community.

Universal Service. Universal service can be defined as in which
telecommunications services are delivered ubiquitously to households or individuals throughout an area, and thus are both accessible and affordable, with no practical impediments to subscription and usage.
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(San Roman, 2009)
Out of the 121 countries that currently have adopted an NBP, only
36 countries (or 30 %) also has broadband explicitly stated in their
universal access and service definition, whereas 7% only has broadband as part of their universal access and service definition with no
national broadband plan in place. This is illustrated in figure 25.

Figure 25: Global NBPs and UAS - Aggregate (ITU-D, 2012).

CIS = Confederation
of Independent
States
NBP = National
broadband plan

There exist both similarities and differences behind these global figures in terms of geographic regions. Whereas Africa, the Arab States,
Asia & Pacific, the Americas lurk around the 50%-60% interval in
terms of having adopted an NBP, Europe paves the way with 90%
of its countries having adopted one. In Europe, over 70%, only have
an NBP while 20% have both an NBP and include broadband in their
UAS definition. Europe is furthermore the region with lowest percentage of countries that only has broadband in their UAS definition without a NBP, the highest attributed to The Americas. The CIS countries,
have a comparably low adoption percentage of NBPs for their region;
however, with just a few countries, the CIS region fluctuate on the percentage scale to a greater degree for each not-available answer than
regions with substantially more such as Europe or Africa. This is illustrated in figure 26.
When examining NBPs across the regions and the goals they state
that reference household connectivity and infrastructure, we find that
relatively consistently across all regions, half of NBP-adopted countries have made nationwide broadband infrastructure a target. This
trend is illustrated in 27. Although percentage targets can vary, all

5.1 universal access and service policies

Figure 26: Global NBPs and UAS - Geographically (ITU-D, 2012).

regions except Africa and Asia & Pacific have nearly the same number of countries having a certain number of connected households a
target as building nationwide broadband infrastructure. One-third of
the number of African and Asia & Pacific countries with nationwide
broadband as a target has connecting a certain percentage of households as their target as well.

Figure 27: NBP Goals - Geographically (ITU-D, 2012).

The means of financing the NBP varies across countries and countries may have several ways of funding their NBP. Data from the
50% of countries that have disclosed their NBP financing means, and

61

62

USF = universal
service fund

economic aspects for broadband deployment

depicted in figure 28, reveals that one-quarter comes directly from
the government as a grant or other type of financial subsidy, onequarter from PPP arrangements, one quarter through funds, such as
dedicated broadband funds or USFs, and finally one-quarter of other
sources. Within the pool of funds, USF constitutes about half and thus
all-in-all accounting for 13% of the different ways countries currently
finance their NBPs. There have been reports of alleged corruption regarding the use of USFs of finance NBPs - funds that are shifted and
used for other purposes than what legislation allows.
Figure 28: NBP Goals - Geographically (ITU-D, 2012).

5.2

investment models

We have identified the following types of investment models as prominent examples for funding broadband infrastructure expansion projects.
The reader should however be aware that although these are mentioned as separate models in this context, they are not always mutually exclusive from each other and overlapping occurs. At the same
time additional models of funding broadband project may also occur.
bottom-up
The bottom-up investment model also called local community
model entails a group of local private community stakeholders such as businesses, end users and cooperatives joining up.
Together they both contract and oversee the broadband infrastructure project for their community.
public outsourcing
Public Outsourcing entails a project that although initiated by
a public stakeholder is awarded to a private player, which both

5.2 investment models

designs, builds and operates the infrastructure. The ownership
however is retained by the public player, who also maintains a
degree of control.
joint venture
Analysis Mason defines the joint venture in the field of broadband infrastructure projects as a project where the private player
is responsible for construction and operation while infrastructure ownership is split.
public-private partnership
A public-private partnership1 (PPP) has the key element of longterm PPP contract, during the course of which, the private entity
is responsible for the design, construction, financing, and operation of public infrastructure. The private entity is entitled to all
payments over the life of the contract, but the infrastructure either is publicly owned or reverts to public ownership following
the end of the contract.
PPPs may take a wide range of forms to suit particular needs.
Two popular ways, to gain an understanding of the type of
mechanisms involves, consist of the Private Design, Built and
Operate (Private DBO) model and the Public Design, Build and
Operate (Public DBO) model:
• In a Private DBO, the private player receives funding from
a public source. The private player is then responsible for
the entire project, after which the network is opened up
to wholesale access to service providers. The public stakeholder is neither involved in ownership nor operation of
the infrastructure.
• In a Public DBO, both designing and construction of the
infrastructure is carried out by public stakeholders. Operations of the network are typically carried out by forming a
public network company offering wholesale and at times
also retail services.
(Yardley, 2012)

1 The term public-private partnership has seen various contexts of usage develop over
the past decades. Within international development, PPP has come to signify cooperation between governments, agencies and private-sector initiatives to combat various
social issues. These types of PPPs can be referred to as ’policy-based’ or ’programbased’ PPP. The types of PPPs used for infrastructure development can be rather be
referred to as ’project-based’ or ’contract-based’ PPP.
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5.3

governmental and international grants

Perhaps the most obvious way of public funding of a broadband
project is through a grant where the most widely used grants are
government grants. There are however other forms of grants. Projects
in rural and developing regions in particular may receive grants from
foreign governments or from international organizations such as the
World Bank or The European Regional Development Fund. As an
example, a study carried out by Yardley studied 13 broadband PPP
projects. Six of these received some form of governmental grant in
addition to private investment. In comparison, four of the projects
received external funding from either international organizations or
foreign governments (International Telecommunications Union, 2013,
Yardley, 2012).
There are however some concern in providing grants as there is a
difficulty of keeping such contributions competitively neutral. Thus
it is commonly stressed that the projects in areas with existing networks or with commercially viability for private networks should not
be sponsored (Msimang, 2012).
The global economic recession of 2008/2009, coupled with the economic stimulus effects of broadband deployment (as elaborated upon
in chapter 4) has led to the establishment of more grants that have increasingly been awarded in the form of stimulus plans. The social
targets of providing universal access and service (UAS) of broadband
services to remote areas are therefore not entirely aligned with the
targets of the stimulus plans - the plans may yield better results in
industrialized regions Msimang (2012).
5.4

ICT = information
and communications
technology

licensing and universal service obligations

Although a UAS policy may be in place, and perhaps even a National
Broadband Plan (NBP), funding is required needed to translate planning into ICT service accessibility. Varying models of funding UAS
projects have arisen.
In the early days of UAS funding, the government usually played a
large role in both funding and deployment of infrastructure. During
the 1980s however, the public sector withdrew their active involvement due to the belief that the private sector was more capable in certain aspects of the deployment projects such as complex debt and/or
equity sourcing, risk management, and efficient service delivery (Msimang, 2012).

5.5 universal service funds

Before the telecommunications markets generally became liberalized in the late 1990s, the incumbent operators of each country usually held a Universal Service Obligation, requiring it to provide Universal Access and Service. The decreased profitability incurred from
this arrangement was expected mainly to be covered by internal cross
subsidizing from other monopolized networks or services. But, since
competition was introduced, this model had to be changed as it allowed incumbents to use revenues from monopolized services to
drive out competition on competitive markets (International Telecommunications Union, 2013, Msimang, 2012).
Today, although the Universal Access and Service obligation rarely
exists in its traditional sense, other related and less market distorting methods are commonly used and here grouped under the term
"licensing". In order for an operator to be allowed into the market
of telecommunications service provision, especially for wireless services it generally requires a license from the regulator. The licenses
specify not only what the operators are entitled to (for example exclusivity to a certain spectrum) but also obligations that are tied to
the license. These licenses often include obligations such as infrastructure rollout requirements with deadlines and regions specified.
The licenses are traditionally auctioned out and as long as the regulator auctioning out these licenses informs of the obligations tied to
different licenses the companies can take this into account when budgeting and strategizing, thus causing less market distortion than if
the obligation is simply forced upon players (International Telecommunications Union, 2013).
New licenses are, however, not issued frequently and due to the
large long-term investments required to roll out modern ICT technology, the trend is that licenses are becoming longer and longer;
thus, old license obligations become obsolete, weakening the regulator in terms of ability to incentivize investment of networks in UAS
targeted areas. In these cases, the regulator has the opportunity of
negotiating with market players and providing benefits such as taxor levy reductions or extended exclusivity in return for establishing
new requirements on the operator under the license (International
Telecommunications Union, 2013).
5.5

universal service funds

An additional mechanism employed by countries for funding UAS
projects is with a universal service fund (USF). A USF, although most
commonly collecting funds through levies, they are not entirely separated from the aforementioned ways of funding UAS projects since
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USFs sometimes use for example grants and license fees within their
framework when funding UAS projects.
The revenue streams to the public fund mainly stem from the following sources as identified by Hudson (2010):
industry levies
Although the regulations governing the funds normally allow
for multiple possible funding mechanism and sources, the most
commonly used form of receiving contributions is for the regulator or the government to set levies dependent on industry
revenues. The percentages levied vary from country to country and range from less than 0.1 % in France to over 10 % for
certain services in the United States. A majority of countries
however apply levies resulting in between 1 and 5 % (Msimang,
2012) of total revenues for communication service providers being charged. One aspect of levying revenue from the operators
is that the USF is not reliant on the government for funding,
rendering the fund more financially autonomous. This may be
attractive to low-income countries where the government has
more pressing funding issues.

regulatory sources
Given a regulated market, there is usually a number of regulatory revenue streams associated with its regulation that can
be distributed to the funds. These revenue streams can include
funds from regulatory fees or spectrum- and license auctions.
governmental sources
In a small number of cases, the government contributes to the
fund through as a part of its general budget.
one-time contributions
In certain cases, the funds receive so called one-time contributions either directly from the government or indirectly from international organizations. The benefit for the organization providing the contribution is relief of becoming involved in project
ownership. These one-time contributions are often received as
aid in conjunction to the start-up phase of the fund.
Prior to liberalization, state monopolies were simply provided the
funding necessary to extent a telephony network once an underserved
area had been located. Nowadays, the standard form of allocating
funds is through reverse auctions. The required specifications for a
UAS-project are first published and the operators are then called to
auctions where the operator that requires the least amount of subsidy
wins the service rights (Hudson, 2010).

5.5 universal service funds

The first USFs emerged in the mid-1990’s in South America were
they were mainly applied to provide public phone booths. However,
during the time of these early funds, the ICT markets were under
state monopoly and focus was not placed on competition and creation of effective and efficient markets. Typically, asymmetrical telephone rates were used in order to maintain rural networks (Msimang,
2012). The United States established their USF in 1997 after the establishment of the Telecommunications Act of 1996, and the first African
fund was established in South Africa in 1998 (Hudson, 2010).
Today, USF levies from the industry are the most popular response
to funding UAS programs (Msimang, 2012). Most of these funds are
located in developing nations and only nine exist in Europe and
North America Msimang (2012). Until reaching this point however
there have been changes in the landscape of the USFs. As previously
stated, providing fixed telephony was the main target of the early
funds but in the decade from the late nineties to late noughties there
was a shift from fixed telephony to mobile telephony. Mobile infrastructure equipment was cheaper and soon the mobile penetration was
high except in the most rural and remote areas. This shift rendered
the objective of the funds obsolete in the area of telephony, but a new
divide opened up in the field of internet access. A similar shift, if
not as dramatic, is now taking place from narrowband to broadband
causing funds to adapt (Hudson, 2010).
Three main ways have been adopted by countries for managing
the decision-making and retaining authority of the use of the USF,
the so-called USF managing authority. One way is to let the regulator
already responsible for the telecommunications market to manage it.
A second form of fund management is letting an independent agency
assume the role of managing authority. Lastly, a governmental agency,
such as a ministry or department can assume the role as the USF managing authority (Hudson, 2010).
It was established in section 5.1 that around one-eighth of the number of ways countries finance their NBP is through the use of USFs.
Figure 29 breaks these figures down on a geographical level and revealing their relation to the number of countries with operational
USFs and countries with NBPs.
From a USF perspective, The Americas exhibit the highest percentage of operational USFs, nearly matching the number of countries
that have adopted an NBP. Trailing behind is Asia & Pacific and
Africa who are just slightly in front of the Arab States. The CIS and
Europe have the lowest percentage of operational USFs across all re-
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Figure 29: USF as a Source of NBP Funding - Geographically (ITU-D, 2012).

gions.
Regions with generally acknowledged poorer levels of broadband
infrastructure such as Africa, and the Americas, indicate higher operational USF-to-NBP ratio than those regions with relatively strong
national broadband infrastructure, such as Europe.
Despite some regions having a percentage of countries with operational USFs comparable to NBPs, using it as a mean of financing the
NBP is not popular, regardless of region. The trend however, despite
its lack of popularity, is similar to the operational USF trend stated
above. The Americas are the most willing, with less than one-third
of countries with operational USFs using them to finance their NBPs.
The trend is similar to before, with this indicator being followed by
Asia & Pacific and Africa. Overall, 6% of the world’s countries are
using USFs to finance their NBPs 2 .

2 It bears repeating that the 13% earlier stated merely reflects the 50% of responding
countries whereas the 6% here accounts for the non-responding countries as well.
The difference is attributed to common practice of using pie charts
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6.1

his chapter reviews literature that exists within the field of
supplying rural broadband and policies as well as on the
management of USFs and adoption of ICTs.

USF = universal
service fund
ICT = information
and communications
technology

national broadband policies

The section on national broadband policies addresses both the market
access gaps that characterize the broadband divide and the broadband ecosystem, covering elements of the environment concerning
broadband networks and uptake of services.
6.1.1

Market Access Gaps

The schematic diagram of the market access gap in figure 30, a variant of which was first proposed by Navas-Sabater (2010), depicts the
different types of obstacles that need to be overcome for effective universal service.
The market access gap diagram plots percentage of reached households against geographical reach. Since both axes are percentage ratios of covered households and geography, the area of current network reach and access can be interpreted as the covered households
and area per total number of households per area.
The first obstacle is the market efficiency gap, a gap that is commercially viable and thus a gap, which can be addressed by market
forces without public monetary intervention. The gap can be bridged
through the removal of non-economic barriers and through provision
of a positive fiscal, business and investment climate. Pro-market reforms and conditions, that do not require subsidies, allows CSPs to
extend their geographical reach and the number of households covered.
The smart subsidy zone, the next level of the access gap, is a region
that is not commercially viable even from a liberalized and efficient
market point-of-view. It usually entails rural areas, with sparse population density and low-income, or high-cost areas due to geographic
terrain reasons. The term ’smart subsidy’ is a one-time subsidy that
is results-oriented, does not distort the market, and drives cost minimization and market growth. Its overall goal is to make a region
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Figure 30: Distinctions within the market access gap (International Telecommunications Union, 2013).

commercially viable on an on-going basis following the one-time subsidy and is most commonly sourced by a USF.
The final level of access gap is that which is referred to as the true
access gap. Even with smart subsidies, the on-going commercial viability is not foreseen by the private service providers. In the true access
gap, on-going commercial support would be required. It is however
noted, that even true access gap can sometimes be bridged through
innovative commercially related approaches.
Overall, when addressing the market access gap and having it
bridged, four points are of primary interest:
• Consultations with the industry and public on UAS and its implementation.
• Involving all market participants in contributing to UAS goals.
• Continuous review of policies and practices to keep pace with
market and technological developments.
• Incorporating pro-competitive mechanisms intro UAS project
subsidy distribution.

6.1 national broadband policies

6.1.2

73

Broadband Ecosystems

Developing countries do not have the required level of ICT infrastructure to meet the evolving demands and leverage the opportunities
available through ICTs. A reason for the under-development is, according to ITU, a historical under-investment in ICT infrastructure,
but changes are occurring. An increasing amount of countries are increasing their focus on ICT infrastructure but before any action plans
are shaped however, it is stressed that there should be a strategy or
policy for broadband implementation in place (Horton, 2012).
Traditionally the public sector has taken on two roles in promotion
of new telecommunication infrastructure. They have made markets
more efficient and ensured access for all. The so-called "mobile miracle" with rapid increase in mobile telephony penetration in the 1990’s
however, took place almost without any public sector involvement at
all. The markets almost solely relied on competition and market efficiency to propagate the networks and usage. Many held the belief
that the same would be the case for the spread of broadband (Kim
et al., 2010).
During the early 00s, countries adopted differing methods, but in
general, countries that gained a high level of adoption such as South
Korea and Sweden implemented broader policies addressing more
than merely market efficiency. The broader policies for example also
provided more direct support for broadband infrastructure, such as
subsidies or tax cuts. Further, a larger number of field specialists
started stating that relying on market efficiency alone might not be
sufficient to reap the full benefits of broadband.
Horton (2012) indicates that a broadband policy should be based
on the future vision of the country in terms of being an information
society, and show how to navigate from the present day situation towards that vision. Therefore he states that it is important to note is
that there is no one-policy-fits-all policy. Instead, the policy should be
founded on where the country is right now and where it wants to go,
thus requiring much ground research on part of the policy-makers.
Also all aspects of creating an information society should be considered and not merely one (Horton, 2012).
Similarly, Kim et al. (2010) state that one should not think of broadband as high-speed network - instead, it should be viewed as an
ecosystem. This ecosystem consists of the users, networks, services
and applications. These factors are in turn affected by investments,
demand, level of access and availability, affordability and relevance
of services provided. The ecosystem with the mentioned factors is
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illustrated in figure 31. The point of viewing broadband like this is
that in order to successfully integrate broadband into society, a more
holistic approach should be adopted, and Kim et al. state that governments should design policies and programs focusing on the different
parts of the ecosystem, rather than merely using a "push-model" (Kim
et al., 2010).

Figure 31: The Broadband Ecosystem (ITU, 2012).

Ruhle et al. (2011) makes note of how telecommunications infrastructure functions similar to physical infrastructure such as electricity
and water in terms of utility for economy and society. The difference
however is reported to be that the telecommunications sector has been
increasingly driven by the private sector following the market liberalization discussed but is seeing a return to more public participation
in recent times (Ruhle et al., 2011). Other authors such as Troulos and
Maglaris (2011), point out that this wave of public interventionism
may crowd-out private investments and hamper innovation dynamics while distorting market dynamics (Troulos and Maglaris, 2011).
Ruhle et al. (2011) also notes that the public-private interplay that
has been undertaken in recent times have three distinct and common
features, all of which are somewhat controversial. The first feature is
the shift from a high degree of liberalized and privatization politics
to a more public-oriented mandate for market participation. The sec-
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ond is the shared conviction between the public and private entities
of the social and economics benefits of high-speed broadband and
lastly, how the global financial turmoil at the end of the last decade
has driven up the amount of investments supported by the public.
Following an analysis of several countries’ NGA initiatives, Ruhle
et al. (2011) claims that although it is difficult to draw concrete conclusions there are strong indications of the following:
1. In terms of penetration and uptake of new technologies, South
Korea and Japan lead the way; however, public intervention
in the rollout of these technologies pre-dates other countries’
thinking of involvement of public policy in this field.
2. In terms of economic and social goals, the regulatory framework is the key issue that needs to see measures taken to so
to incentivize further investment. This is mainly due to the fact
that in the countries where the economic and social goals are
the primary key drivers for policy-makers, public intervention
is desired to be kept at a minimum.
3. There are also indications that when broadband services are
provided under USO-schemes, the definition of broadband speeds
is “rather low”.
4. A majority of countries is combining a variety of policy instruments and combining them into one over-arching strategy1 .
These instruments address both the supply and demand side
economics of broadband infrastructure rollouts in parallel and
simultaneously support the development and availability of applications, services, and content.
Gulati and Yates (2012) carried out a multiple regression analysis
on the impact of political structure, policies and regulation on fixedline broadband levels in technologically developed and technologically developing countries. Several, seemingly apparent connections,
are supported by Gulati and Yates’s background research. Strong positive relationships exist between a country’s GDP and fixed and mobile broadband penetration, although the correlation is slightly less
pronounced in the mobile case. Wealthier and affluent people show
a higher probability of putting down money on technological development and populations with a general higher degree of education
are more likely to demand more advanced ICT-based services (Gulati
and Yates, 2012).
Theoretically speaking, democratic political structures and an associated culture of free expression are linked to the development and
1 What we in this thesis refer to as a National Broadband Plan
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usage of latest available technologies for communicating and sharing
information - therefore, governments in these societies are likely to
push for policies that support the supply of these as citizens are to
demand them. Practically, however, studies that have been carried out
in this field are inconclusive according to Gulati and Yates (2012). No
study to date has established a link between a democratic political
structure and diffusion of broadband (Gulati and Yates, 2012).

NRA = national
regulatory authority

Gulati and Yates (2012) found that through the study of 148 countries, among technologically developed countries, broadband penetration was higher in those that invest heavily in the sector and practice effective governance. A higher degree of competitiveness and the
presence of an NRA does not have an impact on increased broadband penetration. In the technologically developing countries, the key
pillars are national wealth, level of competition of the telecommunications sector, amount of financial investment in ICT and also the
degree of democratic political institutions. The higher these factors
score, the higher broadband diffusion. The surprising result of this
study was the presence of an NRA that significantly decreased the
degree of broadband diffusion in technologically developing countries.
Troulos and Maglaris (2011) elaborates on how low demand is a
key concern when pursuing FTTH intervention in both an urban or
rural context and presents perspectives on fiber rollouts on municipal levels across Europe. Granted his study is from a European context, however, insights may be relevant on a larger scale. The study
exemplifies how penetration rates can remain low several years following public intervention (in this case in the Netherlands) and the
author attributes this to limited consumer demand and low commercial interest expressed by operators for municipal fiber deployment.
The study acknowledges experiences from Swedish project executives
that reportedly admit having to spend years of efforts and cooperation together with operators to stimulate demand to reach their current high levels. It is unclear if these types of demand stimulation
resources are available to technologically developing nations (Troulos
and Maglaris, 2011).
Horton (2012) identifies three parts as the foundation for a wellbalanced national broadband policy:
national consensus
Since broadband is cross sectoral in
nature, the potential impact and opportunities for all sectors in
the country should be considered.
human capacity
In order to ensure
that the uptake and utilization of broadband is maximized, the
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ability of the citizens and companies to use broadband should
be assured.
supply- and demand catalysts
The policy should also
look at factors that could be leveraged as supply -and demand
catalysts in order to drive take-up. This can be considered for
government, businesses and consumers.
In OECD (2010), indications are conveyed that these recommendations of a well-balanced policy are being implemented at least in the
OECD countries. The report states that the national broadband policies for OECD countries often cover, among other aspects, multiple
stakeholders, time aspects, and resources. The plans vary greatly per
country but universally, most countries have set specific targets as
part of their plans. These targets were usually time-framed and often include coverage, minimum or average transmission speeds that,
however, range greatly in terms of specificity and time (OECD, 2010).
Most plans also discuss the roles of private and public stakeholders.
The role of governments lies heavily on providing a supportive environment through a regulatory and legal framework (OECD, 2010).
Private players on the other hand are usually expected to supply the
bulk of investments while market failure in certain places for example schools in rural regions may warrant greater public involvement
(Msimang, 2012, OECD, 2010).
Not only the provision of broadband is reported to be in focus
in the OECD plans, but also programs are often directed towards
increasing adoption as well as to remove barriers. It is reported that
more and more plans include focus on adoption in low-usage groups
and service provision through e-Health and e-Government programs
to both stimulate demand and to increase efficiency and savings of
public funds (OECD, 2010).
6.2

management of usfs

Various authors illustrate the issues of USFs and how they traditionally have been principally defined in terms of voice services causing
the size and relevance funds to sink as voice, as a stand-alone service,
becomes less and less relevant (Jordan, 2009). With the convergence
of wired and wireless networks, and the telephone network and the
Internet, Jordan argues that it makes less and less sense to distinguish between them since they are essentially backhauled by the same
network type. Thus, there has been a body of literature endorsing a
broadband mandate of USFs (Turner, 2006). With services evolving to
an "everything-over-IP"-interface, MacKnight et al. (2001) elaborates on
how the circuit-switched networks of PSTN networks are diminishing

USF = universal
service fund
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in favor for packet-switched networks. One of the main conclusions is
that distinction between "telecommunications" and "information services" be removed and proposes that contributions to the USF fund
and distributions from the fund should be based on physical facilities instead of with services applying a layered-approach (MacKnight
et al., 2001).
Jordan (2009) illustrates the dynamics of operators approach to USF
contribution. CSPs, with less rural presence and more urban presence,
contribute more to the fund than they receive in return and thus push
for a cap on the size of the fund, or for cost-efficient mechanisms such
as reverse auctions. In contrast, smaller CSPs, who mainly operate in
rural areas, and thus receive more from the fund than they contribute,
push for the opposite.
Due to the convergence of networks, some authors have provided
new USF-mandate solutions that embrace this convergence for next
generation networks applying a layered-approach. While MacKnight
et al. (2001), as previously mentioned, encourages a layered-approach,
he does not define the layers for the physical facilities. Sicker (2003)
proposes a 4-layered approach, with content, applications, transport,
and access as the four layers and proposes that USF contribution and
distribution pertain to the transport and access layers.
Jordan (2009) builds on these ideas but encompasses the standardized Open Systems Interconnection (OSI) model to define the layers
in question. He argues that standardized layers 1-3 can be viewed
as network infrastructure whereas layers 4-7 do not as they pertain
to network applications. This approach simplifies what aspects of the
entire network system to be a driver of cost per subscriber due to geographic subscriber sparseness and thus eligibility for USF assistance.
OSI layers 1-3 contain those networks components that must be installed at each "network hop" by each CSP on their portion of the network and thus those that are sensitive to subscriber density. Layers
4-7 need only be implemented at the source and destination and thus
not sensitive to the density of subscribers. This approach mandates
the USF to include network infrastructure that has a high barrier-toentry and excludes those applications that have a low barrier-to-entry
(Jordan, 2009).
Figure 32 illustrates how USF managing authorities vary across the
globe. Having the NRA as the managing authority is more popular
than governmental or independent alternatives. It ought to be observed that the label independent includes both independent agencies
as well as independent decision boards, separate from the regulator’s
board. In more cases than not, these boards are chaired by either a
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governmental minister or high-level regulator (ITU-D, 2012).

Figure 32: USF Managing Authorities - Geographically (ITU-D, 2012).

A strong majority of the richer qualitative and empirical studies
that have been carried out, have taken place within the context of
technologically developed nations. As previously noted, there are
studies that indicate fundamental differences between drivers and
performance of technologically developing and developed countries
in terms of broadband diffusion. To gain a better global understanding of the use of USFs, we below review perspectives from an expert
within the field complemented by some findings from Nungu et al.
(2011) where cited.
All USFs worldwide do not explicitly cover broadband programs in these cases it is mainly due to poor or lagging legislation. The issue
of not being explicitly covered does not however mean that broadband initiatives are not undertaken, there is nothing explicitly stating that they cannot be undertaken; however, nor that they can. The
reason for poor legislation is not necessarily a conscious one, it can
simply be an overlooked case from a universal policy formulation predating broadband. A case-in-point is Brazil where only certain fixed
type of deployment is permitted and does not have a broad application, trailing technological development. Congo is another example
where money has been allocated to the fund but with no administration to manage it. The overall issue is reported to be one of political
will, or rather a lack thereof, for regulatory reform of these funds.
Despite earlier-mentioned studies discussing the use of USFs from
an infrastructure-supply point-of-view, most USFs in developing coun-
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tries are mainly used for telecenters and training. In essence, the universal service fund is thus functioning as a universal access fund. Another prominent issue raised is that the terms and conditions set forth
in fund disbursement auctions are not always attractive to bring potential bidders to the table. The conditions do not necessarily mitigate
the opportunity risks sufficiently for operators to have them bid for
projects. Nungu et al. (2011) have however observed that for example
pilot community networks can be used to display feasibility of rural networks thereby reducing risks for involved commercial players.
The same article points out that institutions, where a USF can be seen
as an example, should opt towards adopting a framework aimed at
creating local ownership for better results with broadband networks
in rural areas. Finally, our anonymous expert points out that capacity
building of the regulator itself in management of the fund is deemed
necessary. The regulator itself may not always be willing to admit that
training is needed despite the high level of sophistication required in
the management of a USF.
6.3

adoption of icts

There are mainly three sets of theories used in the literature to cover
the adoption of ICTs. These are the theory of Diffusion of Innovations
(DOI), the Technology Acceptance Model (TAM) theory, and the Theory of Planned Behavior (TPB). The use of various theories have been
recognized and even been attempted to be unified into for example
the Unified Theory of Acceptance and Use of Technology (UTAUT).
These are referenced below in the review.
Adoption of broadband and ICTs worldwide has been analogized
with the DOI theory (MacKnight et al., 2001, Gulati and Yates, 2012)
with the technologically developed world, with already a high degree of broadband diffusion, as the early adopters and early majority,
and the technologically developing world as the late majority and laggards. Mere access to ICTs is a necessary but not sufficient condition
for meaningful and effective data enfranchisement. Thus, the idea of
bridging the digital divide has been expanded to include the dissemination of knowledge and skills on an individual level to reach the
desired targets.
Various studies in broadband adoption indicate that supplier-consumer
matching is more demand-constrained than supply-constrained (Irani
et al., 2009). Irani et al. (2009), who applies an extended version of the
TAM, finds that all constructs played a significant role in predicting
adoption. These constructs were utilitarian outcomes, i.e. perceived
enhanced effectiveness of regular household activities, social influences, i.e. how members of one’s social network who have already
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adopted the technology positively influence one’s own adoption, selfefficacy, i.e. possessing the relevant ICT skills to, perceived resources,
i.e. essentially having the required resources to subscribe to a broadband service, and finally behavioral intention, i.e. the actual intention
of adoption, a seemingly important variable governing the link between predicted behavior and actual behavior.
Prediction of Internet adoption has been, according to Weiner et al.
(2012), well reviewed but has generally been modeled around adopters
as above. Addressing the gap of the digital divide, Weiner et al. finds
that non-adopters have not been reviewed as comprehensively which
is of more interest when investigating factors related to the laggards
that have not yet adopted broadband services. We assume, for example, that TAM factors such as utilitarian outcomes cannot be perceived by an individual that does not have any knowledge of the benefits of the broadband services, social influences non-existent when
no one in one’s social network has adopted broadband (in-turn due
to their failure to realize utilitarian outcomes), lacking self-efficacy
due to a technologically lagging environment, and lacking resources
due to a low-income population - all of which are characteristics of
the environments focused on in this study.
Weiner et al. endorses Horrigan (2010)’s four-category taxonomy
for categorizing non-adopters, finding it to be the most significant.
The taxonomy is used in order to analyze how differing demographics relate to broadband adoption. Horrigan (2010) divides the nonadopting population into four groups:
the digitally distant
Described as not being able to perceive the usefulness of broadband and that do not have the skills to learn about them and
have a negative inclination to being online. This group is concluded to have a low probability of adoption in the near future.
the digital hopefuls
Described as positively inclined to be online but lack the resources to fulfill the wish. This group sees benefits of being
online but either cannot afford the upfront cost of acquiring a
computer, subscribing to a broadband service, or simply does
not know how - the digital literacy barrier. Given the correct
type and amount of help, Horrigan describes this group as having a positive probability of adopting broadband.
the digitally uncomfortable
Described as having the equipment required for Internet-access
but lack necessary enthusiasm about broadband usefulness or
have low comfort levels of using computers. This group is seen
as having cleared the substantial hurdle of owning a computer
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and given the right support stand a reasonable chance of adopting broadband.
the near converts
Described as having a high rate of owning personal computers,
comfortable using them and have positive attitudes towards the
Internet. It is mainly personal financial issues that keep them
from being able to subscribe to a service. This group is seen
as having a high probability of adopting broadband, given that
their economic constraints are overcome.
While analyzing barriers to household broadband adoption, Weiner
et al. considered an analysis of non-adopters, mapping Horrigan’s
taxonomy to DOI theory. Horrigan’s "Digitally Distant" corresponding to DOI’s "Laggards", the "Digitally Hopeful", "Digitally Uncomfortable", and "Near Converts" as DOI’s "Late Majority", and DOI’s
"Innovators", "Early Adopters", and "Early Majority" as the population who has already adopted broadband. Weiner et al. (2012) found
that demographically speaking, adoption of household-level of broadband is colorblind in terms of both race and ethnicity and do not in
themselves bare any weight in predicting adoption. Behaviorally, the
study found that computer use by the household decision-maker to
be the strongest facilitator of adoption. Structurally, lack of resources
was found to the strongest barrier. Weiner et al.’s discusses his results and concludes that resource-based initiatives (such as pricing
planning, or government-commercial cooperation) could be effective
and also efficient if appropriately managed.
Morris et al. (2005) has also found evidence through an extended
TPB study that the old gender stereotypes of technology in an organization being a "male domain" is only reflected in the adoption of
new technology in a workplace among older generations whereas for
younger workers, a unisex pattern emerged indicating more similarities than differences.
Ultimately, however, Weiner et al. references a 2012 unpublished
report, that the one, single, leading barrier to broadband adoption is
poverty. They argue that social isolation and economic exclusion, two
factors mainly driven by poverty and inequality, to be the foremost
significant and intractable barrier to broadband adoption.
A telltale, however, of the possible effects when impoverished citizens are given access to ICTs can be exemplified with One Laptop per
Child-founder, and Chairman Emeritus of MIT’s Media Lab, Nicholas
Negroponte. Although pertaining to e-Education, an MIT experimental study provided each child in two villages in Ethiopia with one
Motorola Xoom tablet each without any instructional material what-
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soever. The children unboxed and turned on the tablet themselves
within minutes, using 47 apps per day after a week, and competing with one another singing the ABCs after two weeks (Neogrponte,
2012/2013).
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T

his chapter provides introductory country profiles for the
covered countries in the study. The aim is to set the scene
for each country through a set of economic, demographic,
and ICT indicators relevant to this study.

Our background study indicates that public involvement in nationwide broadband infrastructure is a result of the shared conviction
between public and private stakeholders that increased penetration
levels can have a stimulating effect on the national economy. Krugman, Nobel-prize awarded economist, has argued that the first and
foremost purpose of stimulus is to mitigate unemployment, therefore
we find unemployment to be a sufficient economic indicator of how
warranted public involvement to be in the context of broadband and
economic growth (Krugman, 2009).
Following the literature review of the age factor in technology acceptance, a relevant demographic indicator includes the percentage of
the population under 25. Adult literacy rates may be a relevant as a
stand-alone indicator for the potential skills and capabilities required
to adopt ICT technologies and associated services. This indicator is
also included in ITU’s ICT Development Index (IDI). The IDI weighs
together indicators generating an inter-country comparable index of
a country’s ICT readiness within the fields of ICT access, ICT use, and
ICT skills1 .
Subscriber geographic sparseness was addressed in the literature
review in terms of warranting universal service funding to overcome
the obstacle of high deployment cost per end-user. The demographic
indicator of percentage of population living in urban areas may provide a rough indicator to what extent this could be an issue for a
country. A related indicator is the low-income nature of these target
communities where services may simply be too expensive to warrant
private investment. The ICT Price Basket (IPB) is a benchmark on affordability that the ITU carries out by measuring the cost of a set of
ICT services in relation to the national average monthly gross national
income (GNI) per capita. We choose to focus on the fixed-broadband
sub-basket of the IPB as an indicator of the relative broadband cost
since an indicator exclusively pertaining to mobile broadband is cur1 More on the ICT Development Index can be found in ITU’s publication Measuring
the Information Society.
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rently unavailable.
To complement the IPB numbers with a higher degree of rural and
poverty focus, we have run some estimates based on household and
governmental provided by the World Bank. This helps contextualize
the financial situation for lower-income groups in each country in
question and the relation between broadband subscription costs and
average incomes of poor citizens. Instead of providing poverty numbers according to varying national definitions, we choose to provide
the percentage of citizens who, according to the World Bank, live on
a daily allowance under PPP-adjusted2 USD 2. The World Bank also
provides estimates on the income share held by the poorest 20% that
we use, based on GNI per capita and population figures, to estimate
the average daily and monthly income of a citizen belonging to this
group. Finally, the GINI index, a popular method of ranking a country’s economic inequality, is also used to provide inter-country comparisons. Roughly speaking, the GINI index is zero for a hypothetical absolute economic equality and one for a hypothetical situation
where a single individual earns an entire country’s wealth.
dominican republic
The Dominican Republic is situated in the Caribbean between the
Caribbean Sea and the North Atlantic. It makes up the eastern twothirds of the island of Hispaniola, bordering on Haiti. The Dominican
Republic has a tropical maritime climate and the landscape consists
of highlands interspersed with fertile vallies (CIA, 2012a).
The total population of the Dominican Republic in 2013 is roughly
10.2 million. It is also relatively young, with 47 % of the population
below the age of 25, and in 2010 67 % lived in urban regions. The,
by far, largest city is the capital of Santo Domingo with a little over
2.1 million inhabitants. A census in 2002 estimated that 87 % of the
population above 15 years are literate (CIA, 2012a). The unemployment rate in the first half of 2012 was 15.1 % and has averaged 15.6 %
between 2000 and 2012 (Trading Economics, 2013b).
Considering the ICT indicators, broadband penetration amounted
to 4.02 % in 2011, having roughly doubled over the course of the past
five years as illustrated in figure 33. The IDI ranks the Dominican Republic at place 93, together with a geographically widespread set of
developing nations (see table 4). The cost of a broadband subscription
earns the Dominican Republic an 80th place on a global benchmark,
amounting to 4.5 % of average monthly GNI.

2 Purchasing power parity, not to be confused with public-private partnership
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10 % of the Dominican Republic’s population live under USD 2 per
day with the poorest 20 % sharing 5 % of the national income. The
GINI index was 47,2 in 2010. Estimates carried out by us, based on
the GNI per capita at USD 5,470 (The World Bank, 2013), provides a
daily income of USD 3,52 or monthly income of USD 107,12.
Figure 33: Development of penetration of ICT services in the Dominican Republic.

country

ranking

Morocco

90

South Africa

91

Thailand

92

Dominican Republic

93

Philippines

94

Indonesia

95

Syria

96
Table 4: Dominican Republic IDI Ranking.
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pakistan
Pakistan is located in southern Asia, bordering India, Afghanistan,
Iran and, as well as the Arabian Sea to the south. Climate is mostly
hot and dry and the landscape is characterized by mountains in the
north plains in the east and a plateau in the west.
By mid-2013, the population was estimated to be slightly above 193
million of which 55.6% are under the age of 25. Only 36 percent of
the population lives in urban areas, of which the major cities include
Karachi (13.1 million), Lahore (7.1 million), Faisalabad (2.9 million)
and Rawalpindi (2.2 million). The capital Islamabad had 0.8 million
people in 2009 (CIA, 2012).
Literacy among adults was estimated to be 54.9 % in 2009 and the
unemployment rate in Pakistan during the fourth quarter of 2012 was
6.5 percent, averaging 5.38 percent between 1985 and 2012 (Trading
Economics, 2013d).
Broadband penetration was 0.42 % in 2011 (737,778 subscribers). Although relatively low, this represents an increase from 2007’s value of
0.02 % corresponding to 45,000 subscribers, as illustrated in figure 34.
On the IDI ranks, Pakistan is placed at number 127, grouped together
with mainly a set of west African, and countries around the Gulf of
Aden on the east side of the African continent (see table 5). The cost
of a broadband subscription places Pakistan 115, amounting to 16.2
% of average monthly GNI.
60 % of Pakistan’s population live under USD 2 per day with the
poorest 20 % sharing 10 % of the national income. The GINI index
was 30 in 2008. Our estimates, based on the GNI per capita at USD
1,260 (The World Bank, 2013), provides a daily income of USD 1,66 or
monthly income of USD 50,40.
country

ranking

Senegal

124

Gambia

125

Yemen

126

Pakistan

127

Djibouti

128

Côte d’Ivoire

129

Comoros

130
Table 5: Pakistan IDI Ranking.
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Figure 34: Development of penetration of ICT services in Pakistan.

malaysia
Malaysia is situated in southeastern Asia. It consists of a peninsula
bordering Thailand in the north as well as the northern third of the island of Borneo bordering the South China Sea, Indonesia and Brunei.
The landscape on both the peninsula and the Borneo island consists
of plains by the coastline with hilly and mountainous regions inland
(CIA, 2012b). The country consists of 80 percent tropical rainforest
and is divided into 13 states3 .
The total population of Malaysia in 2013 is roughly 29.6 million, relatively young and urban. 46.6 % of the population is below the age of
25, and in 2010 72 % lived in urban regions. The largest cities consist
of the capitol of Kuala Lumpur (1.5 million) Klang (1.1 million) and
Johor Bahru (0.9 million). From a census in 2000 it is estimated that
88.7 % of the population above 15 years are literate (CIA, 2012b). The
unemployment rate in January 2013 was 3.3 percent and has averaged
3.33 percent since 1998 (Trading Economics, 2013c).
Malaysia had a 7.44% broadband penetration level in 2011 that has
been relatively steadily increasing with roughly a percentage point
3 See Malaysian German Chamber of Commerce: Market Watch 2012 - IT and Telecommunications in Malaysia
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per year since the mid 00s (see figure 35). Malaysia earns position 58
on the IDI, mainly alongside larger south American countries according to table 6). Broadband subscription costs is estimated to 3.2% of
average monthly GNI, placing Malaysia on 67th place globally.
2 % of Malaysia’s population live under USD 2 per day with the
poorest 20 % sharing 5 % of the national income. The GINI index was
46,2 in 2009. Running our rough calculations, based on the GNI per
capita at USD 9,800 (The World Bank, 2013), provides a daily income
of USD 6,04 or monthly income of USD 183,75.
Figure 35: Development of penetration of ICT services in Malaysia.

country

ranking

Chile

55

Argentina

56

Brunei Darussalam

57

Malaysia

58

St. Vincent and the Grenadines

59

Brazil

60

Trinidad & Tobago

61

Table 6: Malaysia IDI Index Ranking.
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colombia
Colombia is located to the north of South America, bordering Venezuela,
Brazil, Peru, Ecuador and Panama, as well as the Caribbean Sea and
the North Pacific Ocean. The landscape on the coast lower and tropical but the climate gets cooler as the landscape rises to the central
highlands and the Andes. The east of the country also has stretches
of lowland plains.
By mid-2013, the population was estimated to be slightly above
45.7 million, 44 % of which are under the age of 25 despite only 2.1
children being born per woman. Additionally, 75 percent of the population lives in urban areas, of which the major cities include the
capital Bogota (8.26 million), Medellin (3.50 million) and Cali (2.35
million) (CIA, 2012).
Literacy among adults is 90.4% and in February 2010 the unemployment rate in Colombia was 11.8%, averaging 12.45 percent between
2001 and 2013 (Trading Economics, 2013a).
On the broadband side, penetration amounted to 6.94 % in 2011
with the development trend illustrated in figure 36. The IDI ranks
Colombia at place 76, together with a geographically widespread set
of nations including Europe nations (see table 7) and notably China
among the Asian countries. The cost of a broadband subscription
earns the Dominican Republic an 87th place on a global benchmark,
amounting to 5.2 % of average monthly GNI. It should be noted that
this cost is down from the 2010 value of 7.7 % and that none of the
other studied countries have had a significant decrease of cost over
the same time.
16 % of Colombia’s population live under USD 2 per day with the
poorest 20 % sharing 3 % of the national income. The GINI index
was 55,9 in 2010. Our estimates, based on the GNI per capita at USD
6,990 (The World Bank, 2013), provides a daily income of USD 2,87 or
monthly income of USD 87,38.
Summary
To summarize, tables 8 and 9 provide an overview of the demographic and ICT-related figures respectively.
We notice from table 8 that Pakistan has a substantially larger population than the other studied countries with the highest relative
amount of rural population. All countries have a sizeable young population, with Colombia the lowest at 44 % and Pakistan the highest
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Figure 36: Development of penetration of ICT services in Colombia.

country

ranking

Georgia

73

Mauritius

74

Jordan

75

Colombia

76

Venezuela

77

China

78

Mexico

79
Table 7: Colombia IDI Index Ranking.

with nearly 56 %. Unemployment is at its highest in the Dominican
Republic and Colombia, and the lowest in Malaysia.
Table 9 summarizes the ICT-related indicators. Pakistan further
faces substantial challenges on the broadband front, with the lowest
literacy rates and IDI ranking placements. Broadband penetration levels are low and the cost of a broadband subscription is substantially
higher than the other studied countries. Malaysia has the most affordable costs for broadband access and experiences the highest level of
broadband penetration.

country profiles

country

pop.

<25

urban

unemployment

Dom. Rep.

10.2m

47%

67%

15.1%

Pakistan

193m

55.6%

36%

6.5%

Malaysia

29.6m

46.6%

72%

3.3%

Colombia

45.7m

44%

75%

11.8%

Table 8: Summary of Country Demographic Profiles.

country

literacy

ict dev. rank

ibp

b.b pen.

Dom. Rep.

87%

93

4.5%

4.02%

Pakistan

54.9%

127

16.2%

0.42%

Malaysia

88.7%

58

3.2%

7.44%

Colombia

90.4%

76

5.2%

6.94%

Table 9: Summary of Country ICT Profiles.

Table 10 summarizes the income-related indicators. The indicators,
similar to before, places Pakistan at an extreme end relative the other
studied countries. The poorest 20 % in Pakistan earn on average USD
50 per month whereas the poorest in Malaysia earns roughly three
and a half times this.

% < usd 2/day

share

mon. income

Dom. Rep.

10%

5%

USD 107

Pakistan

60%

10%

USD 50

Malaysia

2%

5%

USD 184

Colombia

16%

3%

USD 87

country

Table 10: Summary of Country Income Profiles of Poorest 20 %.

95

8

THE DOMINICAN REPUBLIC

he Dominican telecommunications sector was opened up to
competition in 1998 and completely liberalized in 2002. The
former monopolist, Compania Dominicana de Telefonos (Codetel) saw a subsequent entrance of several players onto the
telecommunications playing field (San Roman, 2009). In 2011 , there
were four operators operating on the telecommunications market market in the Dominican Republic. The former incumbent Codotel now
named Claro majority owned by the former Mexican incumbent America Movil with a market share around 45 % and Orange, daughter of
the french incumbent with a market share of approximately 35 %.
Two smaller operators Viva, and Tricom also inhabited the market
with respective market shares of around 13 % and 7 %. Tricom filed
for bancrupcy in 2007 but was later restructured. On the fixed market Claro, is the clear market leader serving roughly 80 % of fixed
line subscribers in 2009 (Business Monitor International, 2012, MORRISON and FOERSTER, 2008) 1 .
In conjunction with the liberalization reforms of 1998, the independent and administratively decentralized NRA, Instituto Dominicana
de las Telecomunicaciones (INDOTEL), was created. INDOTEL, as a
legal body, was given financial and judicial autonomy and bears both
policy-making and regulatory responsibilities for the sector.

T

INDOTEL is headed by a five-member Executive Council, whose
president bears the rank of Secretary of State, which is appointed
every four years by the government’s executive branch. The fouryear term of the Executive Council coincides with the four-year mandate of the President of the Dominican Republic. The growth of the
telecommunications sector has greatly aided the diversification of the
Dominican economy from one being based on mainly agriculture,
mining, and fishing, to one with an increasing size of a manufacturing and service-based economy including tourism and transportation
(Trading Economics, 2013b).
Prior to 2010, 80% of the Dominican territory was covered with a
signal by at least one operator (Codetel, Orange, AACR/Centennial
or Tricom) employing either GSM or CDMA. About one-third of the
provided coverage was in GSM and the rest in CDMA. Two out of the
four operators provided 3G services at the time.

1 Market shares are rough averages from data between 2007 and 2011.

97

98

the dominican republic

8.1

introduction

The Dominican Republic suffers from an infrastructural availability
gap due to the so-called "Golden Belt" which consists of the strip of
land extending from the North Coast, through the area central to the
capital city and from there extends to the Eastern region and the rest
of the country. The strip thus covers and boosts the most economically
developed provinces. The provinces of Santo Domingo, Santiago, La
Altagracia and the National District accounts for 78.2% of the landline infrastructure but merely serving 44.4% of the population. These
areas are characterized with a teledensity of 10 telephones per 100
inhabitants with the capital district rising to 42 phones per 100 inhabitants.
A second group of seven provinces has a teledensity of above five
and its urban areas constitute 21% of the population and served
by 11.8 % of landlines. All in all, this means that the remaining 21
provinces, with 34.5% of the population is served with only 10% of
landlines with between 0.6 - 4.9 telephones per 100 inhabitants.
ICT = information
and communications
technology

The Dominican Republic is thus deemed able to have ICT infrastructure deployed on a significant part of its geography but substantial differences exist between economically developed zones and
those in rural areas and need of development.

8.2

policy level

The Dominican Republic’s national broadband policy falls under the
national broadband plan, Plan Estrategico E-Dominicana 2007-2010, or
simply e-Dominicana. The plan itself was drawn up by the National
Commission for the Information and Knowledge Society (CNSIC/UTEA2 )
with a range of entities involved in its design including the regulator
INDOTEL, telecommunication professionals organization PRODETEL,
and the Committee on Monitoring and Evaluation Mechanisms (CNSIC, 2011).

ITU = Information
and
Telecommunications
Union

The rationale behind the E-Dominicana plan was driven by the ELAC 2007 convention3 , which was a consequent of the earlier ITUorganized World Summit on the Information Society (WSIS).
The e-Dominicana strategy aims to create “an economic and social
system where knowledge and information constitute fundamental sources of
welfare and progress . . . and that is characterized by the use of information
2 Comisión Nacional para la Sociedad de la Información y el Conocimiento
3 Regional Action Plan on Information Society in Latin America and the Caribbean
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and communication technologies”. The government’s role is established
as the promoter of the strategy and executor of important initiatives
with the civil society and private sector expected to assume remaining responsibilities.
The mission statement of the strategy is “. . . to promote the use and acquisition of ICTs in the Dominican Republic through initiatives that create
synergies between government, civil society, and manufacturing sector, to
provide all stakeholders with better opportunities to contribute to the development, and bringing welfare and progress within their means and abilities.”
The vision statement states “. . . to place the country in a position to compete in the new scenario of a globalized world, achieving sustainable development in the economic, political, social and cultural take on the challenge
of converting inequality, social exclusion, and digital divide into a digital
opportunity.”
The strategy consists of five general objectives. The first one involves expanding broadband access and services to the largest number of municipalities and municipal districts possible under a "National Connectivity Plan" that is to ensure harmonic growth using the
most advanced technology. The objective’s targets included access to
broadband services for all Dominican citizens of at least 128 kbps
within a maximum of 5 km of travel. In addition, targets include
achieving a 40% penetration of Internet users and 30% penetration of
broadband services with at least 128 kbps.
Public intervention is addressed through Law 153-89 which establishes universal service of telecommunications as one of its objectives,
in spite of certain areas being excluded from service currently. Universal service bears the ambitions of being a long-term goal, the primary
objective is to achieve universal access. This entails that instead of
one telephone/household, every Dominican is to have access to telephony services at a reasonable distance and affordability. In addition
to the national broadband plan, broadband is included in the Dominican universal service definition.
(CNSIC, 2011)

8.3

procedural level

The USF in the Dominican Republic is administrated by the regulator
Indotel, and is partly financed from license fees and the budget surplus remaining after subtracting Indotel’s operating expenses. The
main financial source however, is a 2% levy on operator revenues
in the shape of a consumer tax deduced from bills of all end-user

USF = universal
service fund
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services except broadcasting4 . In 2012, the levies were budgeted to
amount to amount to approximately USD 28.5 million5 . The USF does
however not receive the entire sum, but a fixed portion thereof set by
regulation6
The Dominican USF, operates on a basis of so called biennial plans,
which are two-year plans for a set of USF projects to be run during that time. The plans are prepared by the USF management and
are then approved by INDOTEL’s board7 . The projects included in
the biennial plans aim to target problems and needs in the area of
ICT and telecommunication in the Dominican Republic. The projects
stem either from research done by INDOTEL or from proposals from
other parties, such as civil society organizations, community authorities, provincial governments and companies in the telecommunications sector in the country (INDOTEL, 2012).
As an example, under the biennial plan from 2011 to 2013, 21
projects are aimed to be financed, and in 2012 they were budgeted
to receive a collective sum of approximately USD 10 million. This corresponds to roughly a fifth of INDOTEL’s budget for 20128 . The goal
of the biennial plan and ultimately also of the USF is to maximize the
social returns of the fund. Therefore, the projects are aimed towards
groups in society where the private sector lacks incentives to develop
the industry but where a project moves towards establishing a selfsustainable private market (INDOTEL, 2012).
More specifically, the Resolution No. 017-01 of the USF regulation,
dictates that projects may be funded that has as its goal to:
a. . . . provide universal access to basic telephone service.
b. . . . provide universal access to advanced telecommunications services.
c. . . . provide support for economic development with the strategic implementation of basic and advanced telecommunications.
d. . . . provide support to public service institutions and community services.
e. . . . provide support for training in information technology.

4 See General Telecommunications Law No. 153-98; Resolution No. 017-01, "USF regulation"
5 See INDOTEL’s Approved Budget for 2012
6 See General Telecommunications Law No. 153-98; Resolution No. 017-01, "USF regulation".
7 Resolution No. 017-01, USF regulation
8 See INDOTEL’s Approved Budget for 2012
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Also, "Special Projects" may receive up to 10% of the USF biennial
budget, as long as they are deemed to be of strategic-, social- or
telecommunication relevance9 . Special projects also need not be part
of the Draft Biennial Plan, but may be planned later (INDOTEL, 2012).
An interview subject points out that global Internet penetration
rates of about 30% mainly come from big cities and capitals. The
main issues are infrastructure related with lack of fiber-optic backbones. In some instances microwave links are being used but these
are capacity-limited for future broadband networks. It has been argued that for infrastructure deployment to take place, governments
need to engage in clear and open discussions with operators to obtain
their plans and build a sense of credibility. Constantly changing the
"rules of the game" is frowned upon by the industry the interview
subject concludes.
In an interview, it was stated that multi-stakeholder commitment
involving the government, operators, local authorities and end-users
is important. This, due to importance of creating awareness among
local authorities and end-users of how a broadband project can benefit the local community - otherwise they will only “ . . . watch through
the window”. Early empowerment of these stakeholders from the very
start by sharing project plans and getting them involved in the decisionmaking process is deemed important, it was stated in the interview.
Moreover, the importance of getting public facilities, such as schools,
police, hospitals, et cetera, connected is stressed. More often than
not, such facilities in the targeted areas cannot afford these services
and these services ought to be subsidized by the state. Financial
back up by the state is a great way to secure private investment
and thus PPP formations are encouraged. State financial endorsement
increases credibility, which attracts investors, the interview subject
stresses.
Further, for the sake of sustainability, he/she argues that if the USF
pays for investment of infrastructure then the tariffs employed by the
service providers ought to cover the maintenance of the networks.
The rollout manager for the rural connectivity project in the Dominican Republic has extensive experience of the Peruvian landscape
also, and notes that one success factor in the case of the Dominican Republic was the concentration of resources and rollout affairs to a single institution - INDOTEL. The comparison against Peru, where several institutions were involved, proved to be slow. “. . . Unfortunately,
most USFs are more similar to the Peruvian than to the Dominican.”

9 See Resolution No. 017-01, "USF regulation"
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(San Roman, 2009)
8.4

executional level

146 municipalities and districts had access to a fixed telephone service
at the onset of the project, with 92 without any telephone or Internet access. The Rural Broadband Connectivity Project set out to bridge
the gap using funding from INDOTEL’s Biennial Telecommunication
Development Fund 2007-2009. The project served to provide the subsidies necessary for Dominican companies to extend broadband services to these communities using WiMax or other wireless technologies in order to integrate these communities into the national Internet grid and reach users’ homes or digital community centers with
Internet-based services depending on the nature of the community in
question.
The baseline number of connected communities, 146, corresponded
to a 38% of total number of districts. The goals entailed reaching 63%
(238 municipalities and districts) by 2008 and 86% (326 municipalities
and districts) by 2010. These milestones were questioned by the roll
out manager as not being aggressive enough who preferred to have
all 326 municipalities and districts covered in 2008.
(CNSIC, 2011).
The Rural Broadband Connectivity Project formed a part of the government’s e-Domincana strategy. The objective of the project was to
connect all 508 municipalities and 179 localities in the country’s 16
poorest provinces with broadband access permitting a minimum of
128 kbps. Moreover, the project had as s part of its objective to raise
awareness through training and promoting entrepreneurship. This
entailed training on how to use computers and managing cyber cafes,
empowering entrepreneurs to run these and through this development of local webpages with local content about the community in
question detailing location, tourist attractions, locally produced products and contact details to local authorities.(San Roman, 2009)
The planning of the project was processed through a multi-stakeholder
approach involving a series of relevant ICT stakeholders and consultations. The purpose behind it was to gather adequate information, linking stakeholders together, and making the market size assessment as precise as possible. The Ministry of Education and the
Ministry of Health were two examples of public stakeholder consultations in order to receive input on the current state and future need
of e-Education and e-Health services and applications. The consultation in this case revealed unanimous dissatisfaction on the current
infrastructure and Internet quality, which helped gain support and
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commitment from these government entities (San Roman, 2009).
On the private side, face-to-face consultations with operators and
ISPs were critical in obtaining a private perspective on the deployment of broadband infrastructure to rural areas, the reason for its
poor current coverage and encouraging operators to talk about their
future expansion plans to rural areas. The face-to-face consultations
were preceded by an on-site technical evaluation by INDOTEL so that
operators could be directly confronted with the pre-existing real demand (San Roman, 2009).
A public lowest-subsidy tender (or reverse auction) was issued
that awarded the operator fulfilling all the technical requirements
and requesting the lowest amount of subsidy, but no higher than
the estimated total cost of USD 4.65 million. To further incentivize
auction participation, unassigned frequencies could be assigned to
the winning bidder at no additional cost. With 20 preliminary bidders requesting documents detailing the technical requirements of
the project10 , only two bidders pre-qualified and only one bidder,
the incumbent Claro-Codetel, managed to present a feasible technical
and economical proposal. Despite the single bidder, Claro-Codetel requested no subsidy but was granted a request of using an unassigned
frequency band (San Roman, 2009).
An important aspect of the connectivity project was the use of a
pilot project to test the technical and economical feasibility. The importance of it lay in its demonstration of the possibility to deploy rural broadband when there was a demand and to low cost. The region
of Los Botados, was chosen for the pilot project, a community with
roughly 4000 inhabitants and located 35 km from Santo Domingo.
The inhabitants’ pre-existing means of communication was to travel
5 km to the nearest town to make and receive phone calls (San Roman, 2009).
Local authorities played an important role for obtaining total support of the pilot project. Raising awareness amongst these local authorities of how broadband would benefit their local community was
therefore an important first step. It was noted that if the local authorities were too unfamiliar with the benefits of broadband to embrace it,
then other local organizations or youngsters in the community should
be approached who in turn can approach the local authorities11 (San
Roman, 2009).

10 This process commenced in August 2007.
11 In the 2007 case of Los Botados, the mayor however got on-board fairly quickly and
easily.

ISP = internet
service provider
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Involvement of the young people in the community was an aspect
of substantial focus for the project. Their aptitude of embracing new
technologies and having already stumbled upon ICT-based technologies in neighboring towns provided as a good base for becoming
ambassadors of the rollout and adoption (San Roman, 2009).
The operator VIVA, who had infrastructure in the vicinity, was
contacted to help set up a radio link to Los Botados. The varying
technical qualifications became evident when attempting to set up
a functioning radio link as VIVA’s technicians, used to high-quality
equipment, were unable to set up a functioning link whereas INDOTEL’s technicians were successful in doing so (San Roman, 2009).
INDOTEL imposed a technology-neutral approach for the rollout
project. This was based on the rationale that competitive market forces
should determine the technology to be used in order to fulfill the
technical broadband requirements and through which the most economical and sustainable solution would be found (San Roman, 2009).
Technology development and economies of scale were addressed as
factors in driving down costs of end user equipment such as customer
premise equipment (CPE) and end user devices (EUD). While remaining technologically neutral, CPEs were found to be essential for the
viability and cost-effectiveness of the project. (San Roman, 2009)
8.4.1

The Los Botados Connectivity Case

The technical evaluation team that carried out the landscape assessment concluded that small entrepreneurs had already deployed small
and local public telecenters and cyber cafes with mixes of wireless
and satellite technologies but these solutions were often too expensive for local inhabitants to use. Various local inhabitants also tended
to show a lot of willingness to have access to telephones as some
had installed telephone lines at their own expense without help or
support from network operators. The team also concluded that many
people were familiar with the Internet and its services and willing to
pay for it at home or at a public place (San Roman, 2009).
In Los Botados, the uptake by young people was overwhelming
with youngsters quickly obtaining Wi-Fi cards as infrastructure came
to place and services started operating. In addition, community festivities were organized for graduation of citizens who partook in
computer training courses in the set up public telecenters. Anecdotal
events related to the rollout include those of for former motorcycle
taxi driver turned ICT entrepreneur and technician, as well as innovative youngsters who installed home-designed wireless receivers using
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coaxial cables and kitchen pots in their residential coconut trees to acquire a Wi-Fi signal from public facilities (San Roman, 2009).

Figure 37: ICT graduation ceremony in Los Botados.

Today, both Claro-Codetel and VIVA provide Internet services in
Los Botados of which inhabitants can choose either. Through the pilot
project, national operators gained comprehension of the demand and
potential for ICT services and especially broadband services throughout the country.
(San Roman, 2009)
A local citizen of Los Botados, assumed to be relatively well versed
in the field of information and communication technology as a 28
year-old with a Bachelor’s degree in Network Technology, provided
some insights into end-user perspectives of the Los Botados roll out
found below12 .
The ability to obtain Internet services is generally deemed easy, especially on a home computer, or wirelessly using a smartphone. Two
factors clearly marked out and identified as the biggest obstacle to
Internet accessibility by our questionnaire-subject is “. . . the economic
factor and lack of support from any agency with the responsibility of ensuring the availability of services and thus not fulfilling its role”.

12 We developed a relatively open questionnaire in English, received external support
in its Spanish-translation which was the one provided. The English questionnaire
can be found in the appendix.
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Figure 38: Home-designed receiver using coaxial cables and kitchen pots
mounted on a coconut tree.

our local resource further expresses that, while basic Internet service such as sending emails and accessing webpages with interactive content (e.g. images/animations, etc.) functions to a high degree
of satisfaction, more advanced services such as downloading of files
and programs, streaming audio (e.g. online radio services), streaming
video (e.g. YouTube), or online gaming, all are deemed to function
poorly. The reasons behind this are attributed to low speed and service latency due to the implemented technology. In conjunction with
these levels of satisfaction, all e-applications covering areas such as
health, banking, VoIP, et cetera are found very important and online
gaming as just slightly less important.
There is strong agreement by our local citizen that the most common way the community accesses the Internet correlates with the
Internet-enabled devices that the community most commonly use. In
other words, people who use smartphones daily are more prone to access the Internet through their smartphones rather than using a computer that they perhaps use less often. Our source however also states
that neither the ways of accessing the Internet nor the QoS matches
the community’s demands. On the other hand, he/she expresses a
strong agreement that the community is moving to make the Internet
a central part of the daily lives.
On the role stakeholders play, our local source expresses that involvement of local politicians is important but it is not enough that
local politicians participate in the local rollout. ISPs are also seen as
important and their participation is met with more neutral to posi-
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tive views. In addition, civil society and local organizations play an
important role and this was met with neutral to positive views by
our subject. Regarding the different stakeholders’ participation, our
source states that it is important that these stakeholders listen to the
requests and needs of the community. As a final note, he/she states
that a deployed project requires reasonable follow-up and maintenance to keep the service functioning.
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iberalization of the telecommunications market in Malaysia
commenced in 1985 when the incumbent Telecom Malaysia
granted a limited number of licenses to private operators.
From then until now the power in the industry has gradually been deregulated and shifted from the state towards powersharing among various stakeholders (Sivalingam, 2007, Malaysian
Communications and Multimedia Commission, 1998).The large network operators in Malaysia include the incumbent Telecom Malaysia,
Maxis Communications, and DiGi Communications, as well as Celcom. They each have revenues of USD 3.0 billion, USD 2.7 billion,
2.3 billion and USD 2.0 billion respectively. Of the players, both Telecom Malaysia and Celcom have large minority government ownership while the Norwegian incumbent Telenor holds 49 % of DiGi
Communications and Maxis major investors include the holding company Usaha Tegas Sdn Bdh and Saudi Telecom Company 1 .

L

Currently Malaysia is the country among the ASEAN countries after Singapore with the highest developed telecommunications industry according to MarketLine (MarketLine, 2012). In 2009, it comprised
roughly 9.8 % of GDP, a portion which is expected to rise to 10.2 %
by 2015 largely due to convergence of industries due to increased
digitization.
9.1

introduction

Our senior ICT interview subject reports that Internet take-up in
Malaysia has been dominated by dongle-based services and has been
the primary mean of accessing the Internet. This is now being caught
up by fiber and DSL-based services, provided by Telekom Malaysia.
The subject continues to elaborate on that one could consider four
different types of public intervention. One of a traditional state-led
model that has been popular in the past for infrastructure expansion,
one based on competitive supply (by for example mobile operators),
PPPs to subsidize the rollout of fiber, and the fourth by using USF.
Comparing the four, the USF is responsible for a much smaller portion of the increase in penetration whereas competitive supply and
PPPs have been the pre-dominant drivers of penetration increase in
1 Sources: Telecom Malaysia Annual Report 2012, Axiata Annual Report 2012, DiGi
Communications Annual Report 2012, Maxis Annual Report 2012
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urban areas.
From a national vantage point, West Malaysia is considerably higher
developed than East Malaysia and the government has attempted to
address this gap through different mechanisms. One way is to simply
transfer funds generated from the developed regions to the developing to launch and increase services in areas that are underserved.
This is not necessarily limited to telecoms, but also to other ’pillars’
of society such as roads and schools. The USF has on the other hand
been used to promoting legitimacy of providing ICT services to lowincome people mainly in rural areas reports the interviewee.
9.2

policy level

The Malaysian government has set the vision for 2020 to pass the
World Bank’s threshold of per capita income of USD 15,000 to achieve
classification as a high-income country from its 2011 level of USD
6,700 requiring a GNI growth of six percent per year. Thus, in order to achieve this, the Economic Transformation Program (ETP) was
launched in 2011. The program identifies 12 National Key Economic
Areas (NKEAs) that are to be focused on to drive economic growth of
the country (Malaysian German Chamber of Commerce, 2012).
The National Key Economic Area mainly relevant for this study is
National Key Economic Area number eight: Communications Content
and Infrastructure. This National Key Economic Area falls under the responsibility of the Malaysian Minister of Communication and Culture
Dato, Seri Utama Dr Rais Yatim. The National Key Economic Area
aims to make ICT more widely spread in Malaysia, reduce the digital
divide between urban and less populated areas as well as enabling
Malaysians and Malaysian companies to better utilize the technology
to create value, especially in the field of digital content. In turn this
National Key Economic Area is also subdivided into 11 Entry Point
Projects (EPPs), of which number eight: Extending Reach focuses on
providing broadband availability in sub-urban, rural and remote areas. An overview of this structure is provided in figure 39. In these
regions, broadband penetration is only 25, 20, and 15 percent respectively, compared to the national average of broadband penetration,
which was 66 percent, by the end of 2012 (Ministry of Information,
Communications and Culture, 2012).
In order to improve the access situation in these more scarcely populated areas, EPP 8 Extending Reach, contains three sub-projects: Pusat
1 Internet Malaysia2 , Time3, and Wireless Village3 . The goal of ’Extend2 formerly called Community Broadband Centers
3 also called Kampung Tanpa Wayar
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Figure 39: Organizational structure of the ETP.

ing Reach’ is to achieve a 90% broadband subscription level by 2020
(Ministry of Information, Communications and Culture, 2012).
The national broadband plan developed under the Economic Transformation Program, focuses on the importance of communications
content and- infrastructure for economic development. The entire
Economic Transformation Program is founded on a workshop involving 1000 persons from private and public sector as well as the government. The national broadband plan further acknowledges the various stakeholders involved by designating nine focus areas involving
all major stakeholders and interconnecting them for example through
e-health care, e-learning, rural connectivity and creative content initiatives. Additionally, the plan places emphasis on creating an ecosystem that places extra focuses on strengthening applications and content provision in Malaysia which is deemed lagging but also an area
of large potential economic growth. (Economic Transformation Programme, 2010-2013)
Other than the NBP under Economic Transformation Program, Malaysa NBP = national
broadband plan
has also had a previous NBP which was approved in October 2004.
The primary objective behind it was for use in the public sector as a
mean to improve the dissemination of information within the government. The remaining bulk of implementation has been tasked to the
private sector to deliver a nationwide roll out of high-speed broad-
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band services using both wired and wireless technologies under the
government’s MyICMS 886 strategy (Ministry of Energy, Water and
Communications, 2006).
The rationale behind this first plan was in part due to its environment where Malaysia has fallen behind in terms of broadband
penetration relative her Asia-Pacific neighbors, mainly South Korea,
Japan, and Taiwan. This led the Malaysian Communications and Multimedia Commission to amend the universal service provision regulations that regulate the use of the USF for narrowing the digital divide.
2006 Minister of Energy, Water, and Communications argues that “In
the near future, broadband has to be viewed as a national utility service,
no longer a luxury” (Ministry of Energy, Water and Communications,
2006).
Furthermore, the rationale behind the plan lay in the evidence of
how critical ICT infrastructure is linked to the increase in productivity leading to, for example, the automation of manual processes
and more efficient usage of resources. The general objectives of the
plan were primarily to generate a sufficient supply of broadband infrastructure employing suitable technologies by 2008. The take-up of
services was to be stimulated by development of appropriate content
and applications (Ministry of Energy, Water and Communications,
2006).
The NBP addressed the broadband divide as an investment issue by telecom operators that do not expect a financial return high
enough to motivate the deployment. In some instances, this has been
argued by public officials as limitations by the tools employed by the
operators to forecast demand where risks may be overstated and thus
leaving users with real demand to go unserved. Primarily, a thorough
assessment of demand is required in order provide hard evidence
for the operators. This is linked to a registration scheme, not only to
gauge potential demand but also to permit subsequent measurements
of take-up when infrastructure and services have been deployed. A
potential broadband customer registers his or her interest, type of
service required, how much they would consider spending on the
service, and contact details. This information could later be converted
into service orders (Ministry of Energy, Water and Communications,
2006).
The NBP also establishes the set up of a Broadband Stakeholders
Group, or BSG. A BSG serves to provide feedback on issues relating to local sentiments and requirements to the NBP Secretariat in
order to enable effective decision-making. A BSG is represented by
government and regulatory officials and other relevant agencies as
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well as industry, NGOs, user groups, trade associations, academia
and housing/residential corporations (Ministry of Energy, Water and
Communications, 2006).
9.3

procedural level

The USF Malaysian (called USP4 Fund in Malaysia), managed by the
Malaysian Communications and Multimedia Commission (MCMC),
the Malaysian NRA, is noted as the primary way to fund broadband
roll out. This is to be coupled with initiatives regarding the promotion of the benefits of broadband through value added content and
applications (Ministry of Energy, Water and Communications, 2006).
The fund was established in 1998 and for the first couple of years,
the incumbent Telekom Malaysia was the sole contributor and beneficiary of the fund. Since 2002 however, each fixed and mobile operator
is obligated to contribute. The levies are currently 6% of weighted revenues from designated services from operators with revenues greater
than MYR 2 million (USD 600,000), which roughly corresponds to
2% of their gross revenues (Communications Commission of Kenya,
2009, Inteleconresearch, 2007).
These designated services include local calls, national long-distance
calls, international roaming and- calls, mobile services, IP telephony,
ISDN, leased lines, free phone services as well as activities subject to
a license5 . Malaysia’s USF offers provision of both basic telephony including public payphones in rural areas and internet services including broadband as well as both universal service and access (Communications Commission of Kenya, 2009, Inteleconresearch, 2007).
Malaysia has the following UAS targets:
a. to have collective access to basic telephony and internet access
services.
b. to have individual access to basic telephony and internet access
services.
Telephony has priority over Internet access and collective access has
priority over individual access6 .
As detailed below, an underserved area is defined differently for
PSTN, broadband access and public cellular networks7 :
4 Signifying Universal Service Provision
5 See Malaysian Communications and Multimedia Commission Annual Report 2011
and Report on a Public Inquiry on Universal Service Provision, 2002
6 See USP Regulations 2002 & amendment from 2008
7 See USP Regulations 2002 & amendment from 2008

NRA = national
regulatory authority
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underserved pstn An area where the PSTN penetration rate of
subscribers is 20% below the national PSTN penetration rate.
underserved broadband access An area where the penetration
rate of broadband subscribers is below the national penetration
rate.
underserved public cellular networks An area with a population density of 80 persons per square kilometer or less, or
where public cellular services are not sufficiently available.
NBP = national
broadband plan
USF = universal
service fund

Partly overlapping with the NBPs MyICMS 886 Strategy and the
Economic Transformation Program, is the National Broadband Initiative which was run between 2007 and 2011. During this time the
USF in Malaysia was, according to MCMC, largely set on funding
the National Broadband Initiative with the end goal of achieving a
50 percent household broadband penetration. Under this initiative,
five main projects were launched in 2010, aiming to close the digital
divide in the country (Malaysian Communication and Multimedia
Commission, 2010-2011).
The first of the five projects were aimed at establishing Community Broadband Centers with 5 to 20 computers with internet connection speeds up to 2 or 4 Mbps. These projects started out as a pilot
and as demand was considered high, 471 centers were established
between 2008 and 2011 and 325 additional are planned for 2012 and
2013 (Malaysian Communication and Multimedia Commission, 2009,
2012a). A second project consisted of connecting 615,000 people by
connecting direct lines of broadband from 246 the broadband centers
to the homes in the vicinity (Malaysian Communication and Multimedia Commission, 2010). The third of the five projects involved
handing out one million netbooks to students and other needy parts
of the low-income population. Between 2011 and 2012 and in late
2012 it was announced that an additional 1.5 million more are to be
handed out (thechoice.my, 2012). The two final projects included expanding cellular coverage and connecting e-kiosks in public places.
The projects found successful have since been integrated into the subsequent national broadband strategy and some of their names have
been changed.
Under the initiative, except projects, other actions were also taken,
for example tax allowances of 100 % to facilities providers for capital expenditure on infrastructure and sales tax exemptions on broadband equipment. Additionally, end users receive other incentives for
connecting and subscribing, including a netbook package with free
broadband for university students (Malaysian Communication and
Multimedia Commission, 2010-2011).
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Our senior ICT expert interview subject raises one general issue
of USFs is that they seem to have been designed and developed in
countries where sophisticated economic models are prominent but
are being applied to countries with less analytical frameworks to be
able to follow-up and analyze impact. The issue of universal service
arose when ICT liberalization first took place in Europe and where
frameworks for USF first arose. Initially, the mechanism of the USF
functioned as a way where a telcos levy was essentially a cost born
by the urban voice caller and through the USF mechanism gave rural citizens an opportunity to make phone calls as well. With telcos’
expansion of the variety of ICT-based services and applications offered over their networks, however, this has evolved into a mechanism
where voice customers are taxed to provide Internet and broadband
infrastructure8 . This has characterized the adoption of the USF concept in Malaysia where it has become less of a tool for sector-specific
activities but rather political-specific activities.
There is also a need to better understand the rationale of the levies,
taxed on the operators. There seems to be a lacking connection between what the USF needs to accomplish, the resources required for
that, and the corresponding contribution required by obligated USF
contributors. A 1%, 2%, or any percentage of contribution seems to
lack any analytic basis. The effects of a levy needs considerable more
attention regarding the relationship of competitive supply among operators, how it is hampered by the levy obligation, and public intervention that is provided through this levy. In essence, our interview
subject argues that the USF substitutes market judgment for a bureaucratic judgment.
Our subject further argues that, ultimately, the goal of the USF is
to perpetuate the one-party state of Malaysia. From a strict infrastructure supply point-of-view, this does not necessarily need to entail a
controversial factor. The NBP and the Malaysian government actively
supports digital inclusion where the USF is only one of the levers
in the Malayan tax policy that strives for this inclusion of poorer
Malaysians. The USF also serves the purpose of mitigating the inequality between various ethnic groups. In fact, within the context
of the national policy, Malaysia’s USF policy exceeds those measures
advocated by for example the ITU by ensuring that certain ethnic
groups are not excluded.
Criticism has been raised on the funding of telecenters, a mean for
which there is no long-term business plan for USF. It is argued that
8 American MNC, Intel Corporation, is an example of a company that has latched on
to this idea of endorsing the push for USF funding of digital end-user devices such
as netbooks which coincides with their business area.

ITU = International
Telecommunications
Union
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since a universal rollout of infrastructure is deemed too expensive,
consultants evidently advise governments to trade-off with telecenters partly to reach connectivity targets to a lower a cost. Telecenters are from a long-term perspective susceptible to the same risks
as deployment of pay phones on a national level - they are thus a
short-term intervention due to containments in providing universal
service on the household or individual level. This is especially true
when deploying telecenters in conjunction with network expansion the infrastructure itself essentially lowers demand for the telecenter
as a point of access. The reasoning thus entails that deploying telecenters do not hold logically in conjunction with deploying network infrastructure unless it serves as an education and demand-stimulating
center - in which it would most effectively be addressed as part of a
formal school system argues our interviewed expert.
The current system of USF levying can be argued as being merely
tax-based instead of being objectives-based as determined by a country’s universal service policies or legal acts. If the USF mechanism
were linked to objectives, levy-percentages on operators should and
would logically fall. The reasoning behind this is that as USF causes
network expansion and promotes adoption, telcos’ customer bases
grow causing more money to flow into the USF. With more money
flowing into the fund, levy demands become less and less necessary
as the universal service targets are met and thus less money is required to be levied and levies ought to subsequently fall. The senior
ICT expert reports that the USF levies at the moment drive an increase of prices of telecom services of up to 5%, making the services
themselves less affordable to those that are targeted by the USF mechanism in the first place.
Our interview subject makes note of how these high tax levies
also decrease efficiency of the telecommunications sector by transferring money to other sectors, although within neighboring market segments but not to the direct benefit of the companies being subjected to
the levies. This can be exemplified by how end user equipment manufacturers may benefit from USF projects although the money was
supplied by operators. The high levies, even if and when indirectly
returned to the industry, produce delays when being passed through
the USF mechanism. Although not specific to the broadband market,
certain private stakeholders are of the opinion that USF projects have
a greater tendency to produce projects with lagging technology and
favor state-owned companies.
Concluding, our subject notes that the USF in Malaysia is expanding its operations to new areas such as R&D, content application etc.,
shifting the business of the USF away from its initial purpose.
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The Wireless Village program was initially a vision proposed by the
Malaysian Minister of Information, Communication and Culture, Tan
Sri Dr. Rais Yatim. He has also taken part in several launching-ceremonies
of Wireless Village projects as well as other National Broadband Initiative ceremonies highlighting his personal involvement (Malaysian
Communication and Multimedia Commission, 2010-2011, Kementerian Komuniksi Dan Multimedia Malaysia, 2012, N9kini.com, 2011).
The Wireless Village program aims to connect rural villages to
broadband in order to help bridge the digital divide between rural
and urban areas. The connection points are comprised of a minimum
of three wireless hotspots for each village through an initiative called
Collective Broadband Access. In general the Wi-Fi hotspots are set up
close to public locations such as community halls, schools and rural
libraries in order to provide access to the public and in particular students in parts of Malaysia with otherwise low levels of connectivity9 .
The Wireless Villages are aimed to work in synergy with the Komputer
1Malaysia program (a program under which laptops are provided for
free to students and others regarded as necessary). Further, certain
villages also receive a Community Broadband Center, as described earlier, where training programs are also held (Ministry of Information,
Communications and Culture, 2012).
Under the Community Broadband Access (not to be confused with the
Collective Broadband Access described above, 12 villages in Malaysia
were first connected through a pilot phase in 2010, and later two
main phases were added when the pilot was deemed successful. Main
phase 1 of the Wireless Village included a set-up in 1859 villages between November and the end of 2011. When launching Phase 2 aiming to connect 1428 villages in the rest of 2012, certain specifications
in the tenders were changed, for example the implementation the
Collective Broadband Access was not to exceed 24 days for phase 1
and 28 days for phase 2 (Malaysian Communication and Multimedia
Commission, 2011b, 2012b, 2002-2012).
Both main phases are subdivided into clusters, for example Phase
1 consisted of 80 clusters, for which the interested service providers
submit a service plan, proposing how they opt to carry out the project
including time plans, technological- and financial specifications of
the project as well as plans for specific services to be provided and
awareness creation and promotion of services. Malaysian Communications and Multimedia Commission, subsequently reserves the right
of awarding service providers parts of their submitted plans, in the
9 See USP Annual report 2010, USP Annual Report 2011.
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form a specific clusters. According to MCMC the Community Broadband Access are generally awarded to service provider offering the
’best value for the money’ rather than through minimum subsidy.
However, financial capability and track record of the service provider
is also considered (Malaysian Communication and Multimedia Commission, 2011b, 2012b, 2002-2012).
Mainly due to too low projected revenue streams and high infrastructure costs it is difficult to achieve private sector funding for rural
broadband projects in Malaysia, including for the Wireless Village
project. Thus in order to reduce the risk for the business case of the
operators, the USF pays the entire implementation costs of the project
as well as capital costs and operating expenses by reimbursing the service provider each year retroactively. The Universal Service Provider
may also apply for advance payment of capital costs incurred when
involved in a USF project (Malaysian Communication and Multimedia Commission, 2010-2011, 2002-2012, Ministry of Information, Communications and Culture, 2012).
It is noted that in order to register interest in providing the Collective Broadband Access, the providers must have obtained the relevant and appropriate licenses. This entails either being a licensed network facilities provider, network service provider and applications
services provider, or collaborate with another provider with complementing licenses (Malaysian Communication and Multimedia Commission, 2002-2012).
Regarding monitoring, the provider of the Wireless Village projects
are obligated to provide progress reports every week during project
implementation starting two weeks after the official starting date.
During the operating state, the service provider is obligated to submit one report every six months starting one month after launching
operations. In addition to this, MCMC has the right to make physical visits to the project sites in order to make sure that the service
provider obligations are met, and that the reality matches submitted
reports both technically and financially (Malaysian Communication
and Multimedia Commission, 2002-2012).
The equipment used in the Wireless Village projects varies depending on location. However, according to implementation criteria backhaul it is to be provided by either wired connections using fiber or
copper, or microwave or satellite systems. For end-user access, WiFi, 3G or WiMAX are permitted as long as they provide the minimum downstream speeds required in a radius of 300 m. The minimum downstream speed was first set up to 2 Mbps but at the end
of 2012 a minimum of up to 4 Mbps. The speeds and range are how-
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ever theoretical and speeds decrease with number of users and may
be reduced by terrain such as trees or buildings which also affect
the signal range (Ministry of Information, Communications and Culture, 2012, Malaysian Communication and Multimedia Commission,
2011b, 2002-2012, 2012a). In addition to the technical requirements
for the Collective Broadband Access, the provider is responsible for
arranging power supply, mechanisms to charge users, a web based
monitoring system et cetera (Malaysian Communication and Multimedia Commission, 2002-2012).
In the interest registration for supplying Collective Broadband Access under the Wireless Village, the service provider must also offer
an Individual Broadband Access package, for a pre-paid monthly subscription of MYR 10 (USD 3) per month. This is however not the
same service as the Collective Broadband Access but rather a specific connection to A home. In December 2012 it was reported that
the Collective Broadband Access services for end-users was free under the Wireless Village, and paid for by the USF; however, it was
also announced that it had proven difficult for the Wireless Village
project to avoid cannibalization. Therefore a fee, most likely between
RM 5 and RM 10 is to be introduced on the services towards the end
of 2013 or in 2014 (The Borneo Post, 2012, Economic Transformation
Programme, 2010-2013, Malaysian Communication and Multimedia
Commission, 2002-2012).
The Wireless Village projects have received a lot of attention in
the media not only through official channels but also through local
Malaysian blogs and online news reports. Although these sources by
no means are objective or a fair reflection of the opinion of Malaysians
in general, they do provide highlights of broadband technology adoption in Malaysia. Along with increased Internet penetration this has
increased transparency and both operators and government face greater
risk of negative exposure in case of perceived failures to meet demand
resulting from for example crowded networks and slow speeds, as
has been reported in a number of villages (Unknown Blogger Nr.1,
2013). For example, on September 16th 2012, one blogger posted
an offensive article blaming the Ministry and Telekom Malaysia for
shortcomings and failure related to the functionality of the Wireless
Village project in a village called Tinangol (Unknown Blogger Nr.2,
2012). As a result of the Tinangol blog post, Telekom Malaysia responded on November 22 the same year. They declared that Telekom
Malaysia was not responsible for services in village of Tinangol, instead another operator was stated to be responsible (Komunikasi Korporat Kumpulan TM, 2012) and since this debate, the offensive blog
post has climbed to the eighth highest ranked webpage on Google’s
search engine when using the search phrase "Kampung Tanpa Wayar"
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in March 2013.

9.4.1

The Felda Jelai Connectivity Case

If no other source is stated, the information comes from Malaysian Communication and Multimedia Commission (2011a)
FELDA stands for Federal Land Development Authority, which is a
Malaysian governmental organization, which up until the 1990s was
responsible for relocating low-income groups into farming development projects in rural areas (Federal Land Development Authority,
2013). Previously these settlements have been viewed as low-income
villages with widespread social problems that are still being reported
(Hisham et al., 2010). In 2011, however, the magazine My Convergence
published by MCMC stated the average monthly income of a Felda
settler to be around MYR 3,500 (USD 1,150). One of the many settlements, which were established under the FELDA program, is Felda
Jelai, located in the Negeri Sembilan region, bordering on Johor northwest of Singapore. Felda Jelai is a settlement tending to four plantations with rubber trees and palm oil and together the settlement hosts
estimated 4000 families, living in houses laid out in neat rows.

Figure 40: Schoolteachers at Felda Jalal using the new Wi-Fi.

In 2010 Felda Jelai became part of the Wireless Village pilot study,
undertaken by Pernec Corporation together with MCMC. By 2010,
Felda had already received a community broadband center and in the
middle of the village a microwave telecommunications tower used as
backhaul was set up by the operator Celcom who also was responsible for rolling out the access technology consisting of Wi-Fi hotspots.
The hotspots are distributed in various places around the settlement
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and are suspended on five meter high poles.

Figure 41: Goods sold online via Maxis Cyber kids in Felda Jelai.

Certain key personnel at Felda Jelai, such as teachers and Felda
Staff are given free access passwords. The normal villagers of Felda
Jelai can however gain access to the Wireless Village Wi-Fi network
by paying a monthly fee of MYR 15 (USD 4.5) at the local community
broadband center. This is also where the administration of the wireless network is handled by, the manager, Hasanatul Atiah Binti Jaidin.
Her assistant manager Wan Mohd Safwan Bin Wan Mohd Salleh, on
the other hand monitors the network weekly by traveling around the
settlement running speed tests at each hotspot. If anything is not satisfactory he does basic troubleshooting as well as his best to solve the
problem. If Wan Mohd Safwan is unable to solve the issue, he reports
to Celcom which send a technician in response. Wan Mohd Safwan
reportedly also interacts with the locals noting down and forwarding
feedback and suggestions regarding the network to higher authorities.
When testing the end user speeds on the Wi-Fi in Felda Jelai, Mohd
Shafie Othman, a journalist from My Convergence reports downstream speeds of 270 Kbps and upstream speeds of 120 Kbps; however, neither the exact location nor the time of day for the tests are
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mentioned.
The hotspots are mainly situated in public areas, such as the community primary school where one hotspot has been set up in the
middle of the school compound providing coverage throughout most
of the school. The Internet within the school compound is mainly
used by teachers as illustrated in figure 40. They mainly use it for
preparing lessons and finding revision material, for example by accessing the online learning platform Zoom-a Student. Children on the
other hand are not allowed to bring computers to school but many
children access the internet at home. In the home of Nordin Osman,
who, for example, has spent more than thirty years at Felda Jelai, the
children use the computer more than him. On the occasions when he
does venture online he is assisted by his children.
At the local plantation office, the plantation administrator, Mohd
Shah Rizan Abdul Wahab, states that the Wireless Village network
has made his work easier. It, for example, enables him to check prices
in real-time and provides an extra mean of communication with the
Felda headquarters, in addition to the fixed telephone connection
available in the office.
Reportedly, a number of businesses in Felda Jelai also use the network, often through netbooks, making it easier to obtain business
related information and sources for projects.

ICT = information
and communications
technology

The Community Broadband Center also works as a hub for spreading ICT knowledge in Felda Jelai, for example through training programs such as MaxisCyber Kids program which teaches children how
to use internet and computers (e-komunitifeldajelai.blogspot.se, 2011).
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PA K I S TA N

roadband was first introduced in Pakistan in 2002 and by
June 2004 there were approximately 40,000 broadband subscribers with 91 % subscribed over cable, 8 % over DSL
and less than 1 % through satellite and other wireless technologies. All of these subscribers were located in the three main Pakistani cities of Karachi, Lahore and Islamabad (Ministry of Information Technology, 2004).

B

In March 2013 there were 38 listed internet service providers in
Pakistan in March 2013(PakTimes, 2013). However, the dominant internet service provider in Pakistan is the privatized incumbent PTCL
with an annual turnover of USD 570 million in 2012. Two mediumsized players with a turnover of roughly USD 70 million in 2012 are
WorldCall and Wateen. The latter of the two is indirectly fully owned
by the Abu Dabi Group through Warid Telecom International , while
Oman Telecommunications Company is the majority shareholder in
WorldCall. On the mobile side, PTCL, Warid, the Norwegian mobile
operator group Telenor as well as and Zong and Mobilink are the
major players, all of which except PTCL have international majority
share holders including China mobile, Orascom and the Abu Dabi
Group (Zong, 2013, Warid, 2013) 1 .
10.1

introduction

The Ministry of Information Technology raises affordability as the
primary reason behind Pakistan’s low broadband penetration rate of
1.6 % in 2004 where a 2 Mbps subscription amounted to a minimum
charge of USD 3,995. These costs, including the upfront ones of CPE
procurement and installation, kept demand low. In 2004, four privatesector companies, namely Micronet Broadband Pakistan, Multinet
Pakistan, Dancom Pakistan and Habib Rafiq Pakistan were the primary providers of DSL broadband services.
The main barrier factors to broadband growth in Pakistan were
addressed by the government as:

1 Sources: Orascom Telecom Annual Report 2012; Warid Annual Report 2012; Wateen
Annual Report 2012; WorldCall Annual Accounts December 31, 2012; PTCL Annual
Report 2012. Currency calculations based on exchange rate from 2013-09-09
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price Broadband subscription rates 60 times higher than South Korea, adjusted for purchasing power for the two economies corresponding to 1600 times higher prices in Pakistan.
last mile access The hybrid fiber-coaxial networks in place were
of low quality and not in abundance, copper wires exceeding 1.5
km from the exchange suffered from quality issues, limited allocation and availability of frequency bands for wireless broadband2
content Content that was locally located and in the local language
as well as applications. Examples of such local applications were
exemplified as an online stock market, e-education, e-government
services, e-commerce, home shopping and online games etc.
In 2007, broadband penetration in Pakistan amounted to 0,7% of
the total population of 177 million. The goal by 2012 was to increase
this to 1%.
10.2

policy level

Pakistan does not have a recent universal broadband policy readily
available. The most recent broadband policy publicly available dates
to November 2004 under the name "Broadband Policy for Pakistan"
(Ministry of Information Technology, 2004).
The broadband policy does address the country profile issues mentioned above by benchmarking it against countries such as Japan and
South Korea and raising the necessity of stimulating the environment
for explosive initial growth to reach as many as possible and ultimately help turn the GDP of the country.
The rationale behind the explosive growth policy lies on the globally experienced "mobile miracle". In Pakistan, the cellular penetration
grew by over 1000% in a matter of four years reaching 6.2 million in
third quarter 2004 and is sought to be replicated in the broadband policy. The broadband policy specifically mentions building urban networks, domestic and international backhaul, mechanisms for content
development and delivery as well as rural build-out as the primary
objectives.
The objectives of the policy is summarized as follows:
1. Spreading of an affordable, ’always on’, broadband high speed
Internet service 3 in the corporate and residential sectors across
Pakistan.
2 Wireless broadband according to the ITU standards.
3 Pakistan chooses to quantify its associated speed to 128 kbps for shared connectivity
and at least 256 kbps for volume-based connectivity.
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2. Encourage the entry and growth of new service providers while
stimulating the growth of the existing ones at the same time.
3. Encourage private sector investment in local content generation
and broadband service provision.
These objectives are accompanied by proposals to remove the existing barriers in terms of technical, commercial, operational and legal
barriers for the broadband growth. This entails making available an
increasing number of broadband technologies, encouraging hosting
local content to mitigate expensive international bandwidth, promoting sale of customer premises equipment and placing an obligation
on PCTL, the largest infrastructure provider in Pakistan, to play a
pro-active and facilitating role for broadband growth.
The policy of provision of services to rural areas and its conjunction to a USF is only brought up a single time in the policy document
and states that the government is to play a proactive role in ICT development and of broadband services in underserved areas. The USF’s
road map includes the ICT plans for underserved areas and is argued
to pave way for dissemination of broadband services in the rural areas of Pakistan. Broadband is included in Pakistan’s universal access
and service definition.

10.3

USF = universal
service fund
ICT = information
and communications
technology

procedural level

The USF Pakistan was funded as a private company in 2006 by the
Ministry of Information Technology. The company therefore has an
independent board of directors with four private and four public representatives and a CEO. Thus it is considered somewhat unique as it
is run independently from the regulator by both private-sector representatives and the ministry and therefore in essence a public-private
partnership. (USF Pakistan, 2013)
To address the national broadband targets, USF segmented the nation into 14 regions which of three already had connection. The 14
regions covered 532 towns whereof 22-24 were already "broadbandenabled" and 508-509 did not have any broadband infrastructure. The
first projects aimed at covering 11 second and third tier towns. Prestudies that were carried out served to establish the type of projects
needed and where, for example, how many schools and which operators were already operating in the different locations (USF Pakistan,
2013).
The USF can be used for providing telecommunication services,
telecommunications systems or electronic services to people in the

USF = universal
service fund
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un-served or under-served areas of Pakistan. It can also be used for
any other project approved by the federal government not inconsistent with the USF Rules 20064 Minimum-subsidy auctions are held to
auction out the projects to third parties holding telecom licenses such
as telecom operators (USF Pakistan, 2013).
The fund levies contributions of 1,5% of adjusted revenues from
telecom license holders and receives no government funding (USF
Pakistan, 2013). All assets procured for the implementation of USFassisted projects from the USF shall be the subjects of a lien exercisable of the federal government. This entails the government owning
said asset until they are paid for (USF Pakistan, 2013).
The USF currently runs projects under four different programs,
named Rural Telecom, Broadband for Unserverd Urban Areas, Optical
Fiber Cable and Special Projects. These are presented below (USF Pakistan, 2013).
rural telecom
The aim of the Rural Telecom program is to provide basic telephony and basic data services in remote areas of Pakistan. More
specifically, the program targets 12000 administrative unserved
districts. The access is being provided by telecom operators setting up shared access points in the shape of local telecenters,
public call offices as well as providing wireless access through
base stations. So far, 3600 districts have been reached and over
6200 additional ones have been contracted. Subsidies received
to date amount to approximately USD 75 million.
broadband for un-served urban areas
Broadband for Un-served Urban Areas aims to increase broadband
penetration in second and third tier urban areas. So far, 260
towns, 297 broadband telecenters and 412,000 internet connections have been set up. Additionally, special focus is placed
on connecting educational institutions and the auction winners
are required to install educational computer labs in higher secondary schools and colleges. 1120 of these computer labs have
been completed of the 2000 in target. All in all USD 77 million in
subsidies have been awarded to the projects under Broadband
for Un-served Urban Areas program.
optical fiber
The Optical Fiber projects aim to work synergistically with the
other infrastructure programs by providing un- and under-served
areas of Pakistan with optical fiber cables in order to meet the
growing demand for voice and data services. So far, 4258 km of
4 See Universal Service Fund Rules 2006.
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the 6703 contracted km of optic fiber cables have been rolled out,
and the total contracted subsidies amount to USD 66 million.
special projects
Projects under the Special Projects program do not fall under
the regular programs of the USF. In fact, the backbone pilot
project fell under the special projects category but was deemed
successful to such an extent that it warranted the creation of a
designated program.
From stakeholder interviews it was revealed that contracts for six
special projects have been signed, one has been completed and three
others launched. The one completed project served to enable persons
with disabilities to use telecom services, while the additional three
launched projects serve to provide Internet connection to hospitals,
convert computer centers into telecenters and enabling telemedicine/eHealth services by connecting health centers to the Internet. Rural
areas in Pakistan generally suffer from poor accessibility and many
skin-borne diseases are thus prevalent. Through the e-Health project,
three major hospitals were connected with 12 local health centers
where patients could visually and remotely consult a dermatologist
who in turn decided whether travel to a clinic was necessary or not.
From interviews with both involved officials within Pakistan and
external professionals it has communicated that USF Pakistan is generally viewed as a shining star - targets are quantifiable and the managing board covers a broad range of stakeholders. Recent developments, however, has raised some eyebrows such as the former CEO
and CFO being "freed" due to "incompetence". The new chairperson of
the board is the Prime Minister, which as reportedly slowed some
processes down. Despite this, various features of the set-up of USF
Pakistan gains expert appraisal such as electricity provision being included in the USF mandate and that project planning is carried out
by local authorities.
In interviews with USF Pakistan representatives, a key element,
raised as a success factor in their operations, was the sourcing of a
skilled management team with extensive experience from working
within telecommunications in the private sector5 . A skilled management force is argued as necessary when dealing with the efficiency of
USF operations, the challenges they entail, and where terrain is highlighted as a key obstacle to tackle. The USF workforce is thus well
paid and receives what is deemed by USF representatives themselves
as good benefits.

5 We also verified this by simply cross-checking against a handful of workers’ online
LinkedIn profile accounts.
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The same representatives, explained how funds are disbursed through
the company via a minimum-subsidy auction where the operator
with the lowest subsidy is offered to cover 50% of the targeted region
and gets to choose which parts of the region it wishes to cover. The
other operators are then, in order of lowest bids, asked if they wish
to cover the part of the region not covered by the winning operator
for the same amount of subsidy that the winning operator received. If
many operators decide to operate in the area, then competition in the
region is stimulated and a consumer may choose the operator he or
she pleases. It was explained that, in the beginning, up to 30-40% of
customers switch operators during the first months, and settle for the
one they prefer after a couple of months. In the case of an area being
left unserved because no operator is interested, then it tends not to
be left for too long. In many cases, it was expressed that once the surrounding areas have been connected, demand increases in the white
spaces, resulting in that operators start deploying their network there
too. In the cases where this is not true, USF may sometimes intervene
in these regions and supply backhaul, which is often the showstopper.
In the projects, the operators make own investments and only a
part of the project is financed by the USF. The funds are disbursed
in five stages. 20 % of the funds are given to the operator at the start
of the project for a so-called at-once-mobilization. Then the rest of the
funds are received in four 20 %-milestones. Funds can be retracted if
the operator does not stick to the guarantee of performance that is required to be kept during five years. Active monitoring and auditing is
thus carried out by the USF in order to keep to milestones and to follow the progress in uptake of services (USF Pakistan, 2013). However,
by USF representatives it was explained that no obligation is placed
on operators as to what the subsidy is to be spent on. The funds are
entirely objectives- and performance-based so as long as the technical
criteria set up for the rollout by the USF are met, the operator is free
to spend the subsidy on whatever is independently determined.

NRA = national
regulatory authority

As mentioned previously, USF is set up as a type of PPP by the Ministry of Information Technology. The role of the NRA is limited to one
seat on the board. The position is acknowledged by USF officials to
sometimes be used as a mean to put pressure on operators when it is
deemed necessary but can equally be used as a mean to influence the
regulator so to amend regulation. An example of this is the attempt
to have the regulation of the range of Wi-Fi signals in rural areas to
be exempted from the standard 100-meter rule and extended to 500
meters.
it has been revealed in interviews with both Pakistani and knowledgeable external sources that, issues with USF Pakistan are less com-
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mercial and rather political in nature. The USF workforce was initially
sourced from the private sector with little influence imposed by the
federal and regional governments. Under these conditions, USF experienced their operations to be quick and efficient. With the growing
base of funds available to the USF, the situation is changing as the
fund starts to appear on the political radar. Politicians are now advocating connectivity development in certain regions, favoring certain
places over others and thus slowing the process down. This issue,
coupled with regulations stating that the management of USF must
change every three years, has enabled politicians to try to push "their
own people" into the USF. The political influence on the USF has
hampered progress and it is estimated that about 30% more would
get done without the influence.
The structural independence of the USF company from the state
and government, fortunately keeps the funds themselves to be allocated to USF-projects only. In an interview it was also somewhat
jokingly detailed that if the funds in any way were available to politicians then “there would no longer be any money left in the fund.”. The
experience of interviewed fund representatives was also that no political support is required for the USF to conduct their business - on
the contrary, freedom is required.
The security situation in Pakistan requires substantial more background work and pre-studies by operators than would normally be
necessary one interview subject concluded. The situation from a climate, security, and logistics point-of-view is carefully analyzed meticulously, in part due to the twelve-month deadline for network rollout
imposed by the USF. Due to the monsoon feature of the region, climate plays an important role. For example, China Mobile has previously had bad experience due to floods in the Bengali region causing
inaccessibility to certain regions and thus a delay in their rollout of
2-3 months and it was expressed to us that the USF should have criteria on how to deal with these kind of exceptional circumstances.
In line with regulations, USF is set up in such a way where telcos
that hold a mobile license only contribute to the USF within the telecom scheme that they later auction for. There is a similar set up for the
ISPs and the broadband program. Therefore, service providers only
auction from a pool of money that they themselves have contributed
to and lies within their licensed area of operations (USF Pakistan,
2013).
Officials in the industry disclosed that telcos such as Telenor and
China Mobile fall under the Rural Telecom program of the USF, and
are thus unable to provide broadband services due to lacking licenses

ISP = Internet
service provider
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for broadband programs and only holding licenses for wireless services. Moreover, Pakistan has yet to license and authorize 3G services,
currently only permitting 2.5 GSM for basic mobile services. Due to
the difficult terrain of Pakistan, wireless services actually hold a benefit of overcoming the obstacles posed by difficult terrain one of our
sources within the industry concludes.
10.4

executional level

The province of Sindh in South-Eastern Pakistan is home to several rural districts including Mirpur Khas6 , Sanghar, Tharparkar and
Umer Kot. Several of these district border India on their eastern or
southeastern sides. The district of Mirpur Khas covers 28 % of the
province’s area and 13 % of its mainly dweller-population, amounting to roughly 1.13 million inhabitants in 1,174 settlements (muza). Of
these 1,174 muzas, 20 % are unserved with communication infrastructure which covers 30 % of rural population7 (Ministry of Information
Technology, 2004).
10.4.1

The Mirpur Khas Connectivity Case

In an interview with USF Pakistan representatives, a background to
the Mirpur Khas project was provided. Among other things it was
explained how USF policy dictates that one telecenter is obligated to
be set up for every community with over 10000 inhabitants. Further,
that in Mirpur Khas there were 27 such places and thus 27 telecenters were installed in addition to 120 TCOs, a type of public phone
booth, where inhabitants can make calls for a small fee. These were
equipped with a computer, scanner, printer and email service run by
solar power. Local entrepreneurs were located to take on the management of these telecenters and Telenor interviewed a set of people to
find an appropriate set of entrepreneurs. Telenor mainly ended up
installing equipment and solar panels in general stores and daily groceries prioritizing those that had previous knowledge or experience
in dealing with computers. These entrepreneurs were subsequently
taught how to fax, scan, print, email and generally how to operate
the equipment. The entrepreneur are entitled to the revenues at predefined prices that these services generate and Telenor is responsible
for maintaining them.

6 Also Mirpurkhas according to various sources.
7 A Population Census Organization has reported some muza in the province as having a population of zero or below one hundred persons.
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The tender for Mirpur Khas commenced and went public in mid2008 with five bidders registering for the process8 . These included
the incumbent PTCL9 , PMCL10 , Telenor Pakistan, Warid Telecom, and
Wateen Telecom. Only PMCL and Telenor Pakistan proceeded to submit qualifications and services proposals and were both deemed technically qualified by USF. Telenor won the bid with the lowest requested subsidy of Pak Rs. 930,000,000 (roughly Pak Rs. 300,000,000
below PMCL’s bid) (Ministry of Information Technology, 2004).
The roll-out project entailed a contract of covering 213 muza with
basic mobile telecom services, installing 127 public call offices (PCOs)11 ,
and 27 Telecenters providing basic Internet-services in public facilities. These were successfully contracted, completed, and audited with
the project being completed (including final audit) by mid-May 2010,
shortly over one year from the project launch (Ministry of Information Technology, 2004).
The transparency in the selection of auditors stands out in the roll
out process as a quality-assurance mechanism. Advertisement took
place in three national newspapers (two in English and one in Urdu),
on the USF website and the Punjab Procurement Regulatory Authority’s website. 15 potential applications were received and through the
process, this number was successfully reduced. Due to the sparse and
remote locations and scope of work for each lot, USF decided that no
two lots were to be audited by the same auditor. Also publicly available is USFs official responses to queries by all potential applicants
(Ministry of Information Technology, 2004).
The Mirpur Khas project was unique as it was the first USF project
where base stations were installed that were powered through green,
sustainable sources - in this case a solar panels solutions provided
by Nokia Siemens Networks off-grid site solution (Business Recorder,
2010a). The initiative was the brainchild of Telenor and their Green
Energy Project. The Green Energy Project serves to provide environmentfriendly telecommunication solutions. Telenor states that traditional
sources of energy, for example diesel generators, are neither costefficient nor environmentally friendly. Telenor Pakistan CTO, Khalid
Shehzad, reports that, “Our aim is to provide environmentally-friendly
telecommunication services in even the remotest areas of Pakistan, helping
reduce power demands on the national grid and carbon emissions.” (Busi8 Of the main national operators in Pakistan, only China Mobile did not register for
the bidding process.
9 Pakistan Telecommunication Company Limited, 62% state-owned, 26% owned by
public UAE-based Etisalat Telecommunications Corporation, and 12% publicly
traded.
10 Pakistan Mobile Communications Ltd.
11 Public telephone facilities in India and Pakistan, similar to public phone booths.
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ness Recorder, 2010b).

Figure 42: Solar power panels used in Mirpur Khas.

Nokia Siemens Networks’ Country Director for Pakistan and Afghanistan,
Saad M. Waraich, commented the project by stating, “The remoteness
of the site posed significant challenges in terms of transportation of
staff and materials; however, we overcame all obstacles to launch services by the target date.” (Business Recorder, 2010a). Since the Mirpur
Khas project, all subsequent base stations deployed in USF-assisted
areas, are to be driven by solar power technology.
In interviews with a Telenor Pakistan representative it was explained
that Telenor employed the same vendors and same documentation
process for the Mirpur Khas project as for their normal projects with
the only difference that it was built with USF equity and not their
own. The infrastructure thus falls into ownership of the USF for 10
years before being handed over to Telenor. No activities are pursued
on the demand-stimulation side - Telenor employs the same type of
marketing, same kind of media campaigns, same tariff rates, same
staff and same services as in any other area of Pakistan, their representative explained. Also, it was stated that the operator has no
special incentive to make subscriber base grow through any demandstimulating activities since the USF performance criteria does not
have a clause for it; although, the subscriber base is reported to the
USF so the USF can pursue the development of usage.
Our operator interview subject disclosed that with network elements having to be set up on private lands, the strategy is to either
buy the land in question or lease with a 10 to 15-year contract. Local
governments were also involved for land-agreement purposes. It is
however found favorable by the operator to contact private owners
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Figure 43: Mobile charging stations at local telecenter.

directly if private land is in question as this requires a substantial
lower amount of paperwork. No matter how fast, paperwork is explained to take time, and time is of the essence with a twelve-month
rollout obligation. In certain circumstances, however, the USF have
been quite facilitating and have pushed back network rollout deadlines to 18 or 36 months.
In both a USF representative interview and with a Telenor representative, it was expressed that USF-assisted projects run the risk of
having a higher OPEX than the revenues they generate. But that the
Mirpur Khas project’s success with solar panels helped drive OPEX
down since solar power could be used to drive the facilities 16-18
hours per day and run on solar-charged battery power the remainder
of the time, instead of diesel.
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COLOMBIA

olombia chose a different path when it came to the world
trend of liberalizing and privatizing the telecommunications market. While most countries in Latin America during the mid- to late 90s chose to both liberalize and privatize their markets, Colombia liberalized by opening up to new private
entrants in 1997 without privatizing the former incumbent. It was
not until 2006 that Colombia Telecom was partially privatized when
Telefonica acquired a majority stake of the company. Currently, he
large Internet service providers in Colombia include Claro owned by
the former Mexican incumbent America Movil , Telefonica, and the
two companies Empresa de Telecomunicaciones de BogotÃ¡ and Empresas Publicas de Medellin majority owned by respective regional
government 1 (ETB, 2013, EPM, 2013).

C
11.1

introduction

The NBP driving the advancement of Internet and digital connectivity in Colombia is the Vive Digital (eng. Digital Lives) plan. It is a plan
by the sitting government to, within its 4-year period, give Colombia
a “major technological leap” towards making Internet and the digital ecosystem universal in Colombia. Having been officially adopted
in February 2011, the plan retroactively covers the 2010-2014 period,
with a series of targets to be met by 2014. It ought to be noted that
despite a national broadband plan being adopted by the government,
Colombia’s universal service and access legislation or policy does not
include broadband (ITU-D, 2012).
11.2

policy level

The rationale behind the NBP lies almost exclusively in academic
and institutional studies correlating increased broadband penetration
with employment. Vive Digital addresses the need to popularize the
use of the Internet among the masses in order to achieve the benefits
of job growth and increased international competitiveness (Colombian Ministry of ICT, 2013c).

1 Sources: Telefonica Annual Report 2012; America Movil, 4th Quarter of 2012, Financial and Operating Report
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The plan, developed and led by the Ministry of Information Technologies and Communications2 , involved receiving contributions from
private companies, government agencies, international institutions
and individuals (Colombian Ministry of ICT, 2013c).

ICT = information
and communications
technology

GSMA, an interest body representing over 220 mobile operators
worldwide, awarded the Colombian Government with its Government
Leadership Award 2012 for its “exemplary vision and courage of policy
makers” through its Vive Digital ICT strategy. The award follows the
stated accomplishments of Vive Digital during the course of its first
two years in action, from 2010-2012 (GSMA, 2012).
On the individual access front, some of the main highlights include
a 150 %-increase in number of Internet connections, from 2.2 million in 2010 to 5.5 million in 2012. On the business access front, the
number of enterprises connected to the Internet rose from 7 % and
reached 15 % by 2012 - corresponding to an increase of 114 %. In
addition, the number of municipalities connected with optical fiber
rose from 200 to 325. At the end of 2011, contracts were undertaken
to connect a total of 1078 municipalities with optical fiber and by
connecting these a reported 96 % national coverage of high-speed Internet would result. These achievements reflect the goal of the plan
to quadruple the number of Internet connections by 2014 in relation
to 2010. Included under this goal are the milestones of increasing
the municipalities connected to the national fiber optic backbone by
250 %, double the number of households and sevenfold the number
of small- and medium sized businesses connected to broadband by
2014 compared to 2010 (Colombian Ministry of ICT, 2013c).
Included in Vive Digital was auctioning of 30Mhz of 3G radio spectrum of which the money was used to fund the Vive Digital plans,
especially concerning the expansion of coverage in remote locations
of the country. Colombia, a country where less spectrum is assigned
to each operator than other countries in the region3 , managed to raise
USD 80 million whereof 50% was allocated for coverage expansion
plans to 60 remote locations (Colombian Ministry of ICT, 2013c).
One of Vive Digital’s main features, as a national broadband policy, is its undertaking of a public digital training program. Thus, the
sitting government has to-date certified over 176,000 civil servants as
digital citizens as part of their targets of certifying some 500,000 in total (Colombian Ministry of ICT, 2013c).

2 Ministerio de Tecnologias de la Informacin y las Comunicaciones
3 Maximum permitted bandwidth per operator is 50Mhz. Compare with 85Mhz in
Brazil, 70Mhz in Mexico and Peru, and 60Mhz in Uruguay and Chile.

11.3 procedural level

The scope of Vive Digital is to not only supply infrastructure but to
stimulate the entire broadband ecosystem does raise some issues. An
administrative officer at a Colombian USF-financed agency highlights
the issue of the opportunity costs of stimulating demand as very high
since funds could actually be used to get more people connected instead of creating the demand. However, not all funding comes from
the USF - tax incentives are also used for purchasing personal computers aiming to stimulate the demand for Internet services and increasing ICT literacy.

11.3

procedural level

The Colombian Universal Service Fund, called Fondo de Comunicaciones, is directly governed by the Ministry of ICT Colombia. The Vice
Minister of ICT, Maria Carolina, is formally responsible of managing
and directing the fund but under the supervision of Diego Molano
Vega - the current Minister of Information Technologies and Communications of Colombia who together with his advisors decide which
of the USF projects receive funding (Perez, 2009, Colombian Ministry
of ICT, 2013c).
The USF is funded by levying 5 % revenues from all national and
international mobile services as well as a 3 % of net revenues from
fixed telephone, value added services and trunking. The USF funds
are distributed among various social programs and agencies such as
Computers for Education, Government Online Program and Compartel, a connectivity agency. These social programs are officially run
as stand-alone organizations but are currently united under the Vive
Digital and financed by the USF (Colombian Ministry of ICT, 2013c,
Perez, 2009, Medina, 2008). A quick description of each organization
that receives USF funding is listed below:
the computer for education
The Computer for Education aims to contribute to education
and reduce the digital divide by providing computers for schools
through donations of computers from public and private institutions in Colombia.
government online program
The Government Online Program is a program launched by the
Ministry of ICT to administer the development of the Colombian e-Government strategy. The aim of the program is to provide the Colombian citizens with improved and more transparent governmental services by leveraging ICT.
compartel
Compartel was established in 1999 and aims to provide access
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to ICTs for the low-income and rural population of Colombia.
This is to be achieved through running telephony and Internet
projects providing rural telecenters, connecting public institutions with broadband, and expanding as well as maintaining
infrastructure.
(Medina, 2008, Colombian Ministry of ICT, 2013a)
In 2000, Colombia’s universal service definition expanded to include Internet and consequently, Compartel started connecting public facilities such as schools, hospitals, government facilities. Later, in
2004-2005, public universal access was added to the definition and
thus, connecting entire towns became the new targets. It is today
one of the largest social programs within the ministry. Our interview
subject reports that this has proved to be relatively difficult due to
the high costs of communication infrastructure and tough and restrictive legislation regulating the deployment of infrastructure in a
large landmass country with a large rural population. Our subject
further reports that the restrictive legislation dictates that infrastructure projects must be carried out with a national scope in mind which
leads to a situation where only a limited few telcos that operate on
a nationwide scale can compete for projects and structurally keeping
smaller and regional telcos, possibly with valuable local knowledge,
out.
An executive at an international ICT consultancy tells us that Colombia’s USF is deemed as one of the best around, due to its strong backing of the government through the Vive Digital. The political will,
transparency of publications of results, and the fact that most of the
targets are being reached is what contributes to their success. Further,
the program officer reports that every quarter, new data is released on
the homepage containing information on the latest number of fixed
and mobile connections.
According to the same program officer as above, although being
called a universal service fund, the USF acts more as a universal access fund as universal service is not permitted. In fact, universal access is seen as the primary target to achieve and universal service as
a long-term target that in Compartel’s case is not on the map yet.
Projects and telecenters are all modeled according to a private designbuild-operate scheme that consequently leaves Compartel out from
any operational running, building or design of facilities. After having chosen a partner for a project, Compartel disburses one up-front
payment and the remainder of the subsidy at the completion of the
project. Compartel has a set of requirements and features that the bidder must meet and the bidder offering the highest amount of surplus

11.3 procedural level

features above the requirement is awarded the project in question. For
example, in a fiber backbone project, the winning bidder offered to
connect twice as many towns as required by the tender - higher than
other bidders.
The officer interview subject claims that one of the main restrictions of the USF is that every government has different goals and
targets for the use of the fund, and consequently, the plans for the
USF changes every fourth year as the government changes. For example, during the last government, the goal of the government was
to connect the country using satellite; however, the project proved
extremely expensive and the connections established were of poor
quality and easily disrupted by weather. This mindset has led to insufficient long-term thinking and planning. Our subject thus argues
that for the sake of long-term strategic planning, Compartel might be
better off as more autonomous from the government. In spite of this,
current projections predict the incumbent administration to continue
their governing tenure past the 2014 elections.
Technology neutrality is a guiding principle for the design of the
projects - at least in theory according to the program officer. In practice, the government has ways of influencing the type of technology
deployed. Decision-makers can prefer certain type of technologies,
not due to market dynamics, which is the purpose of technology neutrality, but rather due to bad experience with other types - such as
was the case with satellite. A way of actively favoring a certain type
of technology can be exemplified by the 4G-spectrum tender. The
winning bidder for the rights of the spectrum did not have to pay for
the actual spectrum but rather obligated to connect a certain number
of towns instead. The degree of public intervention in this manner
is argued by our interview subject to cause substantial problems or
disruptions since the winning telco may not have this technology as
a core competence or sufficient knowledge of its workings.
Compartel falls short on the monitoring the impact the projects
have according to our interview subject. Technical auditing and followup does occur but measuring actual impact on society and marking
impact against the targets and goals of the Vive Digital Plan does not
bear up. Since a substantial amount of involved team members are
engineers, evaluation becomes more technical in nature and does not
account for a social evaluation to the same depth.
One final issue highlighted is that whereas Compartel is responsible for supply-side infrastructure development, the sister organization, Dirección de Apropiacion, is responsible for the demand-side
awareness raising. Since funds are split between these two depart-
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ments some "financial jealousy" has arisen which causes friction in
the collaboration between the governmental departments.

11.4

executional level

San Andrés is an island northwest of the Colombian main land and
has a population of roughly 70 000 people. According to our contact
within the Ministry, the best case to highlight the work done under
Vive Digital is the San Andrés case as others are still in the process
of completion. Therefore, the case of San Andrés has been selected to
highlight as a case in point.
11.4.1 The San Andres Connectivity Case
The project of connecting San Andrés was actually defined in 2009
under the previous administration but was later integrated into the
current Vive Digital program. Thus, it has reached a more advanced
stage than the other projects, and therefore has had time to make a
larger impact. The San Andrés project is also an important project for
the ministry and is therefore well monitored according an advisor to
the Ministry.
Prior to the San Andrés project, there was a major connectivity gap
on the island since the only technology available for connection was
satellite technology, which was not affordable for the common population. Only 200 connections under poor technical conditions existed
on the island with connection speeds lower than 512kbps. Thus, the
goal of the project was to close the gap on the island by providing
more affordable internet connections for the population.
The project actually consists of one main project and several complementary projects. The main project consists of a submarine cable from continental Colombia to San Andrés. For connecting the island, Energia Integral, together in a joint venture with Telefonica was
awarded the program after a minimum-subsidy auction, valued to
roughly USD 25 million. Ministry officials tell us that within the
project, the private stakeholders were to deploy infrastructure and
offer open access to other service providers.
The project was started in 2009 and was finished in December 2010
when the network was also first launched. The financing was structured so that only USD 25 million was awarded and after that no
operating expenses are covered, forcing the network provider to find
its own revenue sources, mainly through interconnection revenues re-
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Figure 44: Submarine cable from main land Colombia to San Andrés.

ports Ministry officals.
Two years following project completion there are roughly 2000 internet subscribers on the island enjoying connection speeds downstream of up to 1 Mbps. In addition to the new subscribers, the government has launched several other projects among other initiatives.
The interview subjects from the Ministry tells us that the fiber backhaul has a capacity of 2 Gbps of which roughly 50 % is currently
being used and that the speed can also be upgraded to 10 Gbps.
A government report for January 2013 reports that thus far, 13 villages had been connected (Colombian Ministry of ICT, 2013b). However, other than merely connecting the villages with broadband, a
number of joint projects were launched targeting other areas of the
ecosystem.

1. One project launched is related to the transmission of radar data.
In this project, the new fiber connection is used to transmit radar
data and has caused a modernization of the airline communication.
2. A second project uses the new Internet connections for technical
job training, helping citizens to enter the job market through
the national learning services. Through this training program,
a significant number of people have received training and jobs.
Among other things, the government call center service is now
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located on the island, and 150 new jobs in call centers have been
created due to the cable.
3. The number of government services available on the island has
increased, and for example are 20 government agencies at a national and subnational level sending information through the
capacity. These agencies include the national police, the national
army, the penitentiary, and the mayor’s office of San Andrés as
well as the ministry of education.
4. 100 percent of the schools on San Andrés are now accessing
broadband over the new infrastructure.
5. Mobile operators are also starting to use the network for their
capacity usage.

Figure 45: Training tourism staff of San Andrés on how to manage their
homepage.

Other interventions under the San Andrés project include the free
provision of 4400 tablet computers to students on the island for the
purpose of education. 618 computers will also be donated, and 1200
families will receive subsidies towards buying a computer. All these
efforts are aimed to benefit more than 9000 students at public institutions (Colombian Ministry of ICT, 2013b, RNC La Radio, 2013).
A broadband center called Portales Interactivos, or Point, have also
been set up on the island, and was inaugurated on the 30th of December 2012, where both the ICT minister Diego Molano and the
president Juan Manuel Santos attended. The Point is the result of a
600 million pesos (USD 327,000) project. One article citing the press
office of the Coral Palace states that this Point became a reality thanks
to efforts by the governor, Aury Guerrero Bowie, and the Ministry of
Information Technologies and Communications (Portales Interactivos
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ETB, 2013, Elisleno.com, 2013).
The center contains an Internet access area with 32 laptops, a room
for paperwork and governmental services, an entertainment room
with game consoles, a training room where digital skills training is
offered. The center is, among other things aimed towards providing
an interface to interact with technology. It will also provide services
such as education and governmental services which normally might
requires the citizens to travel to the main land and thus saving money
(Portales Interactivos ETB, 2013, Elisleno.com, 2013).
Roughly 100 km from San Andrés is an island called Providencia
which has a population of 5000 inhabitants and that has previously
lacked any form of Internet connectivity. In 2011, however, the ICT
Ministry formulated a plan to connect the island. Ministry officials
tell us that in the project, a microwave link is used as backhaul from
San Andrés to Provicencia, and on the island, the microwave is connected with a fiber network for last mile. The network, expected to be
operational in August 2013, has a budget of roughly USD 1 million.
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C O U N T R Y A N A LY S E S

I
12.1

n this chapter we highlight key findings and an analysis of them
country by country, and level by level. Findings and subsequent
analyses are introduced with a centered take-away for easing the
reader intake of the country analysis.
dominican republic

The Dominican Republic has broadband as part of its universal service legislation and its current broadband infrastructure landscape is
one that extends as a belt to and from the nation’s capital and covering the main cities along its way. The current mobile signal coverage
indicates that the geographic landscape of the Dominican Republic is
favorable for communication infrastructure deployment; however, in
terms of broadband, rural areas to the west and southwest of SantoDomingo have been left un- or underserved.
Policy Level
High-level ministerial involvement as an enabler for political will and
support.
The overarching policy guiding the Dominican Republic’s broadband development was the national broadband plan, e-Dominicana,
consisting of a national and ambitious vision of the role broadband
had to play in the country’s future welfare. The multi-stakeholder approach in the design of the e-Dominicana entailed fully leveraging
the contributions of a wide range of governmental agencies and public and private interest groups in order to achieve a holistic view in
the roles different stakeholders played in achieving the vision. In particular, the roles played by linking together and bringing on board
the Ministry of Education and Ministry of Health for their input on
envisioned e-Education and e-Health services served as heavyweight
ambassadors for the cause. The unfolded events may relate to the
observations of Ruhle et al. (2011) of the shared conviction of the necessity of public involvement and building on Horton (2012)’s need
of a national broadband vision.

USF projects of two-year scopes raise questions of feasibility of broadband
vision.
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Funding from the USF occurs on a biennial basis and the national
connectivity plan was specifically included in the e-Dominicana plan
as a project to achieve harmonic growth and using most advanced
available technologies. Pleasing as this sounds to the ears, we question the reasoning of achieving harmonic growth through a nationwide rollout within a two-year program and deploying DSL-technology
as the most advanced available technology - as in the rural connectivity project.
The goal of the biennial plan is to utilize USF funds for maximizing social returns of the fund and to simultaneously establish selfsustainable private markets. It is not clear how these go hand-in-hand
given the scope of two years to achieve such targets. While establishing basic levels of connectivity for achieving social returns, perhaps
driven by political will, is possible on a short-term basis, the nature
and technical features of the rural connectivity project does not convincingly convey a structure aimed at establishing a self-sustainable
private broadband market. For example, using capacity-limited microwave backhaul links, even for rural areas, may serve the social
returns objective in the near future but cannot be claimed to substantially contribute to the vision of the e-Dominicana of creating an
economic and social system where knowledge and information constitute fundamental sources of welfare and characterized by the use of
ICTs, as per the vision. If the findings by Troulos and Maglaris (2011)
are of any indication, achieving fiber network deployment may take
years of negotiation between public project executives and operators,
a time dimension structurally not endorsed by a two-year scope.

Draw the line between political support and political involvement to forgo
short-term political gains in favor for long-term sustainable broadband
gains.
In spite of the political support elaborated upon above, it is unclear where the line goes from deviating from political support of the
fund, its management, and its programs to political involvement in
the fund, its management, and its programs. The term of INDOTEL’s
board, the managing authority of the fund, coincides with the term
of the sitting government and the USF’s relatively short-term project
scope of two years may reflect the aspect of achieving political gains
through the USF’s programs rather than self-sustainable service provision in rural areas.

12.1 dominican republic

Procedural Level
A single USF body is efficient for complete end-to-end management of
funds; however, it is difficult to establish smart subsidy zones when
operators are not part of the decision making.
INDOTEL is a relatively autonomous regulatory body enjoying
both policy-making and regulatory responsibilities. It is consequently
mandated to make many decisions itself and in doing so, is able to
circumvent bureaucratic channels, as experienced by the project manager of the rural connectivity project. This is also true for the management of the USF funds where INDOTEL’s executive board decides
which projects will fall under the biennial plan and thus receive funding and which ones will not. Due to the lack of private-sector participation in this decision-making, there is a notable risk that these
projects may crowd out any private investment that would have otherwise occurred. To mitigate this, in the rural connectivity project, operators were invited to a round-table discussion and encouraged to discuss their investment plans. An issue experienced from such forums
was the unwillingness of operators to divulge corporate-sensitive information regarding future investments. The friction in two-way communication on this level may stem from the fact that operators themselves are not in charge of how the funds are to be allocated and
could, to some extent, be resolved by having the interest of the private
sector represented in the decision-making mechanisms. Experiences
from the OECD countries clearly elaborate on the different roles that
public and private stakeholders play in the common cause for achieving universal coverage (OECD, 2010) and from our side warranting
a common decision-making forum in the management of USFs also.
If applying any of the next generation layered-approaches for USFs
as elaborated on by MacKnight et al. (2001), Sicker (2003), or Jordan (2009), joint decision-making would be necessary to efficiently
address the different parts of the deployed network to befall public
investment and private investment.
The characteristic of INDOTEL assuming a wide range of responsibilities and mandates and thus not obligated to undergo extensive
collaboration with other public institutions in the management and
execution of USF-assisted programs is experienced as a success factor
by the rural connectivity project’s manager.

As a risk-assuming public body, private investment occurs to a higher
degree.
Although unwillingness to divulge corporate-sensitive information,
private-sector investment is encouraged through INDOTEL’s role as a

149

150

country analyses

public body and thus backed-up by the state which attracts investors as
argued by interviewed project manager. It is thus interesting to note
that regardless of the efficacy of having a public body such as INDOTEL as the managing authority of the USF and connectivity projects,
its function as a public security attracts private capital as part of USF
projects.

Nationwide coverage with unfavorable terms and agreements can cause a
poor competitive bidding environment for operators.
A below-par competitive bidding environment characterized the
tender of the rural connectivity project as specified in the rural connectivity project case study. While the interest for the nationwide rollout attracted interest from a number of players, only the incumbent
managed to propose a technical and economical feasible plan in order
to compete for the USF subsidies. The terms and conditions for the
project could be labeled an issue as apparently, non-incumbent operators were unable to meet the required terms for a nationwide rollout. Somewhat mysteriously, no monetary subsidies were requested
as the sole bidder; however, in-kind requests were granted such as
acquisition of rights to unallocated spectrum. We were unable to address this phenomenon in our literature review and can only make
an observation of it here.
Executional Level
Stimulating a high-perceived value of broadband together with local
authorities for effective demand-side stimulation.
On the operational level, multi-stakeholder involvement together
with local authorities is deemed a success factor for the connectivity project. The challenging obstacle in rural areas on this front is
to raise awareness of the local authorities themselves of the benefits
broadband can bring to their respective communities in order to facilitate the various aspects of the rollout. From a supply-side point-ofview, the involvement of local authorities is questionable; however, on
the demand-side, its importance is rather more evident. It is within
the power of local authorities to make broadband connectivity a big
thing for their local citizens through training programs, digital certifications being followed-up by community festivities, et cetera as in
the case of the pilot project in Los Botados. For total digital enfranchisement, MacKnight et al. (2001) and Gulati and Yates (2012) have
addressed demand-side activities as such as crucial. Community festivities may not explicitly find foundation in our covered literature
review; however, applying Horrigan (2010)’s taxonomy, such activities that are not directly related to disseminating skills or knowledge
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but rather simply awareness could potentially help convert the lowprobable digitally distant segment into digital hopefuls. This is however
merely conjecture.

Pilot project established credibility and feasibility, and helped lower
perceived risk of rural rollout among private sector.
The use of a pilot project in Los Botados, as a precursor for a
subsequent nationwide rollout, helped in adapting the frameworks
required for the roll out. Further, the pilot project is identified as
a key factor to further establish credibility and feasibility of broadband projects in rural areas among both the public and private sectors much similar to the observations of Nungu et al. (2011). In the
case of the Dominican Republic, Los Botados was chosen as an example of a community that was completely unserved and still a fair
amount of broadband excitement was stirred among the youth in the
community. This experience is also very much in line with the studies
on correlation between technology acceptance and age (Morris et al.,
2005).

Youth plays a key role in adoption, innovation, and spreading benefits of
broadband to populations with greater barriers-to-entry.
Youngsters in many cases already being familiar with the Internet,
conceptually in the least, proved to be swift adopters in Los Botados.
Not only were they empowered by the deployment of the services but
also notably turned to ambassadors for ICTs to less swift-adopting
populations - such as older generations. In the case of Los Botados,
anecdotes include how some youngsters found innovative ways to extend universal access to universal service and effectively bringing a
public Wi-Fi signal into the household.
While this is an interesting insight, it is simultaneously noted by
Weiner et al. (2012) that one of the strongest predictors of household broadband adoption is the perceived benefits by the household
decision-maker. An issue stemming from this is the inconsistency between the youth, as the most feasible target group for raising awareness of broadband benefits, and the household decision-makers. The
latter group being the group assumed to manage the household’s
economy. It is unclear whether conclusions on this front are warranted or not; however, wireless signals require no additional physical medium than the air they are transmitted in to penetrate household walls and could therefore arguably reduce initial barriers for
household adoption. This, as the impact of the household decisionmaker as to whether to bring broadband into the household would
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be decreased.
The role played by the youth in setting, developing and driving the
ICT agenda on a local level is seen by us as a key takeaway from the
Los Botados experience.

Public facilities used as hubs for universal access as primary means for
service delivery.
Public facilities, a community youth center in the case of Los Botados, served as the target hub for community connectivity with lastmile connections through Wi-Fi. With universal service as not part of
the initial objective, universal access seems to be provided by using
existing public facilities. There could be further cost-cutting advantages of such an approach than having to set up new facilities to host
universal access hubs and/or leasing privately-owned properties.

USF has a mandate for capital expenditure but not necessarily one for
operational expenditure. Unclear who bears, and how to bear the
operational costs.
Operational expenditure of deployed networks constitutes a key
issue in rural areas and the Dominican Republic is no exception.
Whereas capital expenditure of the deployed networks were attempted
to be kept to a minimum, by using low-cost equipment to the extent
where the private operators themselves were unable to set up a functioning communication link, it is unclear if this correlated with reduced operating expenditure. Regardless, while capital costs of such
equipment may be covered by the USF, it is unclear of its role to support operating expenditure when the tariffs employed by operators
do not generate the required revenues to cover the operating costs
of the network. This was an issue highlighted by the project manager and could be seen as the crucial stake where public intervention
is warranted to bridge the gaps of the operating cost of the rural
network and the revenues generated by rural communities until the
target community had started to economically benefit from the access
network.

Affordability and lack of network maintenance accountability as main
issues at the community level.
Although Los Botados is reported to be served by two internet service providers today, varying degrees of criticism has been raised by
the local end user that was consulted. Internet access may be deemed
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generally easy to access, either wired or wirelessly, but the affordability factor is argued to be the biggest obstacle to adoption, despite the
increased competition and consistent with what Weiner et al. (2012)
argues as the most significant obstacle for broadband adoption. Other
than affordability, as a barrier to adoption, another key issue raised
is the poor maintenance of the networks and the lack of accountability mechanisms of the service providers to maintain functioning
networks at adequate levels of quality. Low speed, high latency, and
legacy technology are characteristics of the experiences of Los Botados - possibly due to service providers having neither business incentives to maintain functioning networks in USF-assisted areas nor any
type of watchdogs to keep service providers accountable.

Supply-side coupled with demand-side intervention causing a positive
digital development environment in the rural community.
Despite lacking any forms of communication prior to the connectivity project and the service-maintenance issues raised above, our local
voice indicate that the Los Botados community is moving towards
making the Internet play a more central role in their daily lives, perhaps enabled by the other insight that as most locals have access to a
smartphone - it has become a popular mean to access the Internet.

12.1.1 Conclusion
The Dominican Republic’s broadband strategy was deployed in 2009
under the name of e-Dominicana, gaining the involvement of individual ministries as heavy champions and consequently enabling a
wide high-level political will and support for broadband services in
unserved or rural areas.
The e-Dominicana’s initial short two-year scope, and also reflected
in the USF programs’ biennial plans, raises the question of the feasibility of the broadband vision in place. Simply stated, the societytransformational goals and objectives of the e-Dominicana are not
feasible within the time frame set forth for the USF programs and in
particular the rural connectivity plan.
It is in light of the two-year scope of the biennial plans that we
question where the line is drawn between political support as elaborated in the first paragraph to perhaps political involvement in the
operational planning of the USF programs. Political involvement risks
effectively influencing the operational targets in favor of short-term
political gains instead of long-term sustainable broadband gains.
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The regulator INDOTEL functions as a centralized USF managing
authority assuming a complete end-to-end management of the funds
which is deemed a success factor in terms of efficiency where no other
organizations need to be consulted or collaborated with in order to
execute the connectivity projects. Meanwhile, however, operators are
not part of the decision-making process of the funds disbursement
and unwilling to share detailed future expansion plans for competitive reasons aggravating effective targeting of true subsidy zones.
Despite this, operators are still willing to participate in the USF, inpart due to the risk-assuming public body that INDOTEL forms that
attracts private investment. Although a structure as such may spark
interest in operators who otherwise are not willing to invest in rural
areas, some terms and conditions can create insurmountable technical and economical barriers for some operators, such as nationwide
coverage, effectively leading to poorer competitive bidding environments for subsidies.
On the demand-side activities of the operational rollout, what can
only be described as a strategy of exaggerating up the value of community broadband is pursued. Together with local authorities, these
activities can create a perceived need for communal broadband.
Pilot projects, even in the case of a nationwide rollout, help establish credibility and nationwide feasibility, which in turn aids in
lowering the perceived risk of rural rollout in the private sector. Experiences from the pilot project indicate that the youth plays a key role
in adoption, innovation, and spreading the benefits of broadband to
populations, such as parents and grandparents, with higher barriersto-entry.
On the supply-side, public facilities are used as hubs for universal
access in order to provide a primary mean of access as public access
before universal service. Using existing facilities may bring capital expenditure of the project down - expenditure that USF has a mandate
for, but the mandate may not be extended to operational expenses. It
is unclear who should bear, or how to bear these costs.
The economics of the connectivity projects aside, supply-side coupled with demand-side intervention has been experienced to cause
a positive digital development environment in the rural community
which should be viewed as the key takeaway.
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Pakistan’s broadband initiative took place against the backdrop of
low penetration rates and inability of market forces to make broadband infrastructures and services ubiquitous and affordable for all.
Early broadband technology simply leveraged the existing cable and
copper lines available in the capital and major cities with little new development. The latest available broadband policy from 2004 is nearly
a decade old but does elaborate on specific need for broadband development and its potential macro-economic impact. Notably it was a
willingness to replicate the 1990’s mobile miracle for broadband penetration in Pakistan that lay as a foundation to the strategies elaborated
upon in the broadband policy.
Policy Level
Strategic and tactical misalignment in bridging the broadband divide in
rural areas.
Broadband is included in the definition of Pakistan’s universal service and access and thus making broadband access a right to all citizens. Despite this, there are cases of both structural alignment and
misalignment between the strategies described in the broadband policy, and the observed implementations of them on tactical and operational levels.
The USF and its road-map is indeed referred to in the policy document as a mean to increase dissemination of broadband services to
underserved and rural areas of Pakistan; however, the current set-up
of the USF with the activities in the Broadband Program designated
to second and third tier cities, and the activities of the Rural Telecom program whose operations target rural areas, continue to deliver
legacy mobile telephony to rural areas with the priorities of the Broadband Program lying in more densely populated cities and, somewhat
evidently, not on rural areas.
Obsolete telecom/Internet licensing regulations structurally separating
USF programs.
The misalignment on this front may be attributed to the licensing
regulations that separate telecom licenses from broadband licenses a regulatory structure that USF Pakistan has structured its operations
after. The discrepancy between this licensing structure and the converged all-over-IP networks, as Jordan (2009) argued, where telecom
and broadband services run over the same networks, thus warranting converged licensing schemes, seems to accentuate the conflict between the broadband policy and the programs of the USF in order to
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achieve stated goals. Operators are thus locked into their role as telecom providers despite potential competence of parent companies to
deliver broadband services.

Limited political intervention and an active hands-on management team
deemed a success factor for pace of network rollout.
To reach the objectives of the policy, proposals of removal of existing technical, commercial, operational and legal barriers for broadband growth are stated. What these factors exactly entail is open for
interpretation; however, the set-up of the USF can be viewed as a very
pro-commercial and operational structure through its limited political
intervention and a hands-on management team. Meanwhile, however,
the technical and legal barriers for broadband growth continue to be
a challenging aspect of the policy implementation. With 3G wireless
networks not yet licensed for commercial deployment, for example,
the technical and legal barriers of broadband stem from the regulatory sources. A proactive technical and legal regulatory approach is
thus required to maximize the area of commercial viability in accordance with Navas-Sabater (2010)’s market efficiency gap.

With no National Broadband Plan in place there is a lack of strategic
multi-stakeholder approach for stimulating the entire broadband ecosystem.
It is not entirely clear what role the government plays, nor wants
to play, despite the policy encouraging a proactive role of the government. This is argued due to lack of a recent broadband policy in
place, no development of a national broadband plan to explicitly establish the roles of stakeholders and a Pakistan broadband vision, and
the currently experienced disturbances of government politics being
imposed onto USF operations. Relating this to Horton (2012)’s arguments on the necessity of a national broadband vision and associated
criteria for one, Pakistan could be claimed to be trailing in these criteria. This may play a role in the lack of broadband ecosystem thinking
in terms of the observed USF operations.
Procedural Level
Public and private representation of USF board allows for theoretical
alignment between public and private goals.
Having been founded as a private company by the Ministry of
Information Technology in 2006, the board of directors consists of
four private representatives and four public representatives and a
CEO. The set up can thus be viewed as a public-private partnership, although not necessarily as a revenue-sharing mechanism but
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as a decision-making mechanism. Essentially this set up could in theory allow for alignment of the company’s operations according to
governmental policies and goals and providing a somewhat unique
joint-forum to raise common issues with the independent regulator
- an ability explicitly leveraged by the board as our interviewees acknowledged. This is strengthened by Ruhle et al. (2011)’s observation
on how public-private interplay is creating greater mandate for public participation in the ICT market. For example, the USF body uses
its mandate to place pressure on the regulator for amending regulations in accordance with the company’s objectives. Conversely, USF
is not characterized by the same type of public policy thinking as the
countries that lead the way in uptake of new technologies. Pakistan’s
public participation is structurally in line with some of Ruhle et al.
(2011)’s four indications. For example, Telenor were free to roll out
their networks and provide services as though were it not a USF rollout. Instead, as Ruhle et al. (2011) indicates is often the case, many
problems in the interface between public and private entities in Pakistan appear regulatory rather than structural, such as the division
between telecom and broadband licenses.

Transparency has spread credibility and accountability of the USF
operations among stakeholders.
The cross-sector public-private collaboration has put substantial requirements on transparency of the USF operations, spreading credibility and accountability of the disbursement and utility of funds
to involved stakeholders, including to us researchers. Documents are
readily available online pertaining everything from project and audit
tenders, to follow-up metrics. This has been further raised as a success factor by company representatives themselves and consultants
we have been in contact with as part of the background research.

Long-term commercial and industrial growth given substantial weight with
private representation on the board.
With operators’ interests represented on the board of the USF and
thus empowered with decision-making authority on the disbursement of funds, it is open for debate on how this affects the procedure
of targeting smart-subsidy, and real gap zones in contrast to no representation. It could be argued, that a USF board with industrial representation weighs industry growth heavier in the decision-making processes than a board without industrial presence. The cost of acquiring
this weight on the board in the form of skilled management is abovemarket salaries and benefits for the board members as noted by our
interviewees. This however appears a price operators are willing to
pay as part of their USF levy in order to obtain private representation
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and a fruitful relations ship between private companies and the USF,
as was noted by all Pakistani stakeholders interviewed. Or as some
historians might put it - no taxation without representation.

A pro-commercial business case, leveraging public body as a risk mitigator,
gets rural networks deployed and stimulates competition.
The reasoning above can be further exemplified by the USF’s operational approach. The commercial approach employed by the USF,
divides underserved areas into zones that are each targeted for infrastructure deployment in a manner that encourages competition and
long-term self-sustainable growth. This entails using the USF, in the
role of a public entity, to bear risks by assuming infrastructure ownership for ten years before handing over the ownership to the private
designers and builders. In addition to the risk-taking, investment is
further facilitated by pooling funds from a range of operators and
thus reducing the equity-investment burden of any single one operator. It is noteworthy to compare this to our literature coverage of
management of USFs as for example this risk management role has
not been integrated into respective literature by the reviewed authors.
Furthermore, through the mechanism of only permitting half a
zone to be covered by one bid-winning operator and the other half
by a second operator through minimum-subsidy auctions, competition is attempted to be stimulated from the point of deployment and
quickly getting market forces into place despite the rural characteristics. By allowing the bid-winning operator to choose which half of
the targeted zone to cover, risks are mitigated to a greater extent.
The risks in Pakistan could be argued to be somewhat unique where
substantial risk drivers are political unrests and seasonal flooding;
nonetheless, the USF mechanism helps bridge these risks to a certain extent as well with the example of China Mobile’s USF-assisted
project that was hit with a flood.

Healthy and positive inter-stakeholder relations attributed to funds not
being cross-subsidized nor allocated to areas outside of operators’ business
operations.
Operator-USF relations seem to be working quite well, following
perspectives provided by both the managing authority and the operator Telenor Pakistan, which can be attributed to the untampered
and self-allocated funds that operators compete for. Untampered in the
sense that the funds are not used for demand-side or other capacitybuilding activities but in line with the operators core operations. Selfallocated in the sense that operators auction from the pool of funds
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that they themselves have contributed to. Funds are simply not experienced to just disappear to public bodies as in the case of corporate
taxes.
Executional Level
Loose and non-restrictive USF regulation permitting innovative solutions
and flexibility to adapt.
The level of innovation and flexibility the managing authority’s
structure brings to the table is highlighted by the managing authority
as a success factor in finding novel solutions to challenging rural characteristics. The off-grid electricity solution of the Mirpur Khas project
is one example of this where loose and non-restrictive legislation permitted financing of energy solutions using the USF. As rural areas
are generally characterized as low-income areas, the off-grid solution
helped drive down the operational expenses and thus help addressing the low-income nature of the target community.
Another example includes the adaptability in auditing where the
Mirpur Khas project was simply deemed too large for a single external auditor and thus adjusted their approach to bring on board two
separate ones.
Pilot projects enable USF Pakistan to adopt relevant and successful
programs to its business.
Structurally, adopting successful examples of pilot projects has been
facilitated through the Special Projects program that enables USF Pakistan to learn from and adopt successful projects as part of their business. These pilot projects promote good working practices and have
resulted in adoption of not only the off-grid electricity solution in all
USF activities but also include examples such as the Optical Fiber
program and e-Health programs.
Skilled human capital that speak the language of industry provides ability
to overcome challenges of rural operations.
The degree of human capital is also deemed a key enabler to operations. Having sourced a skilled managerial workforce from the
private telecommunications sector, USF Pakistan has the capability of
understanding how (the) industry works, and thus in a suitable position to manage a sustainable private growth through its own public intervention. Moreover, rural areas are characterized by challenging terrain, difficult to serve and thus warranting skilled managerial
workforce.
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No demand-side operations warrants no follow-up on social impacts of
rollout projects. No body assuming such a role in conjunction with rollout.
Only a technical QoS audit is carried out by the USF on the deployed infrastructure and no extensive evaluation is carried out on
which social impacts are actually taking place thanks to the infrastructure. Since the USF only functions on the infrastructure supply
side, as was noted in an interview, they see no incentive for auditing
social impact. This, can also be seen as a misalignment between the
USF goals and national broadband goals.
Although no demand-side activities are pursued per se, operators
are obligated to connect public institutions and set-up of a range of
telecenters through which, in the case of the Mirpur Khas, basic Internet services need to be provided. Other than this, operators carry out
the same type of marketing and sourcing operations as in urban areas. This further retains good relations as operators are not required
to deviate from their standard operations and competences. Although
a small factor, it could be argued that permitting operators to keep to
their operations and not expanding into unfamiliar capacity-building
territory would keep requested subsidies to a minimum. The rationale behind this line of reasoning is that an operator requires more
resources to conduct operations outside their scope of business than
an organization specializing in the relevant activities.
Iterative learning-process on successful rural rollouts although no
broadband adoption conclusions can be drawn.
Although not explicitly stated, we find it reasonable to infer, based
on our interviews, that the marketing campaigns employed by operators do not strictly match the taxonomy of digitally lagging citizens.
On the other hand, we do not put emphasis on analyzing adoption in
Mirpur Khas extensively as no specific activities took place for adoption, nor was the infrastructure deployed, broadband infrastructure.
However, two adoption-insights are worth taking from the Mirphur
Khas project.
One is that civil society and inhabitants can find unintended and
innovative solutions as in using the solar panels, initially intended to
supply base stations with power, to charge mobile devices. It ought to
be further noted that this insight was provided with a sense of pride
by Telenor Pakistan, the operator.
Secondly, USF Pakistan features a continuous and flexible learning process through its operations by executing projects, observing
outcomes, adapting approach, and attempting to replicate positive
outcomes.
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12.2.1 Conclusion
Pakistan’s broadband landscape is characterized by an arguably outdated broadband policy on a strategic level, but has implemented a
commercial-sophisticated USF mechanism for rolling out communication networks to un- and underserved regions in the country. In terms
of rural communities in particular, there is a discrepancy between the
broadband targets mapped out in the national policy, specifically for
rural communities, and the operational programs of the USF targeting rural communities.
We find this to be a result of the obsolete regulatory licensing
scheme that separates telecom licenses from Internet licenses and being reflected in the USFs operational programs. Nonetheless, this licensing scheme and subsequent USF structure plays an important
role in maintaining healthy and positive views among stakeholders
since no cross-subsidy of funds occur.
The historically limited political intervention on the business operations has been deemed a success factor as it has allowed a very
active skilled management team to keep a high rollout pace of networks without having to confront any political obstacles. There has
however not been a warranted case for political intervention, arguably
due to the lack of a national broadband plan, initiative, or strategy to
lay down the roles of the public sector and other stakeholders in the
demand-side stimulation of the broadband ecosystem.
Currently, the role assumed by the government can be identified as
to having set up the USF as a public company under the ICT Ministry,
with private representation among the board of directors creating, at
least in theory, a forum for alignment between public and private
goals. This, in essence, a cross-sector public-private partnership has
placed a substantial focus on transparency as a key success factor for
driving values such as credibility and accountability of operations
among the involved stakeholders.
Furthermore, the private representation on the board has generated
a long-term commercial and industrial growth focus for, and through
the use of USF funds. This is achieved through a pro-commercial
business case that leverages the characteristic of the USF company as
a public body, as a risk reducer, for deployment of networks in rural
areas and simultaneously providing the conditions for competition.
The operations of project rollouts, from initial tenders to network
deployments, are generally carried out in a healthy business atmosphere between the involved parties. One reason behind this is the no
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cross-subsidy structure of funds as mentioned previously. Another
reason, appears to be that the private player representation on the
USF board promotes better understanding between the USF and private companies. Further, whether it be attributed to limited political
intervention or simply the no demand-side operations mandate of
the USF, is the use of funds at the sole discretion of the operators and
their existing operations without placing an obligation of their use
that may fall outside the scope of the operators’ operations.
This last point is one example of the loose and non-restrictive regulatory aspects of the USF that enables innovative solutions and a flexibility to adapt to local conditions. Pilot projects play an important
role within the aforementioned loose framework where USF Pakistan
is able to adopt relevant and successful programs to its existing business operations.
Finally, having a skilled management team, sourced from the industry that understands its functions and dynamics, provides the ability
to find commercial and sustainable pathways to overcome the specific
challenges of rural operations.
While the supply-side operations can be concluded to be sophisticated and warrant a certain level of praise, the critique that we bring
to the table is the lack of demand-side operations. Capacity-building,
awareness-raising, computer-training programs, et cetera, are all but
non-existent in conjunction with infrastructure rollouts. Also the misaligned regulatory licensing schemes that keeps telecom providers
from providing IP-based services such as the Internet to rural areas
appears to be a great hindrance.
Without these demand-side operations, there is no evaluation-mechanism
in place to measure the impact of broadband on rural populations
and follow-up on possible changes in demand, and for the sake of
this study, places a limit on the demand-side conclusions that can be
drawn.

12.3
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In relation to the other studied countries, Malaysia has a high level
of ICT penetration and availability of more modern broadband technologies especially in the cities and the main land. The broadband
rollout projects in Malaysia tend to be administered on a national
level, and the national plans for broadband have changed a lot during the past decade, with the latest directions being formed in 2010,
which aims at making the Internet a national utility, bringing wireless
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access to the entire population and with substantial focus on content
and end-user equipment, especially among the youth. The current
plan is part of the Malaysia’s national plan aimed towards increased
financial growth until 2020.
Policy Level
Broadband plan to stimulate the economy, and the high level political
support and publicity motivates focus on the broadband projects.
The Malaysian ICT sector displays a high level of political support
both leading up to the NBP in 2002-2004 as well as more recently, and
in alignment with Horton (2012) the broadband policy is based on a
vision, in this case that broadband is to become a national utility. Additionally, the ICT industry plays a large role in the Malaysian goal
to reach the status of a highly developed country by 2020, supporting
Kim et al. (2010) and Ruhle et al. (2011) who both claim that recent
governmental focus on broadband development often is coupled with
economic stimulation. This serves to highlight the impact high-level
political support can have on the process of putting a strategic framework in place. Further, the Prime Minister and the Minister of Communications have both shown significant engagement in national ICT
projects, which motivates the sitting government to produce successful implementations lest they want to face bad publicity leading up
to elections.

NBP = national
broadband plan

Reforms as indicators of political will, and evidence of the NBP having
procedural regulatory impact.
Another factor highlighting the supportive political climate for ICTs
in Malaysia is the fact that the USF has been subjected to reforms in
contrast to, for example Congo and Brazil as mentioned in the theory section. Interestingly enough, the reform of the USF regulations
in Malaysia stemmed directly from the NBP, where it was detailed
that Malaysia was falling behind the neighboring countries in terms
of closing the digital divide. This also exemplifies how the NBP can
have a direct spur on concrete actions in alignment with the national
broadband strategy.

Multiple stakeholder involvement leading to a balanced NBP.
As recommended by for example Horton (2012), a strong feature in
the strategic process of forming the NBP in Malaysia was the involvement of a large multitude of stakeholders in the consultation and
development of the plans of Malaysia. In return, the resulting NBPs
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turned out addressing a wide spectrum of aspects of the ICT sector. In other words, the focus of the NBPs was balanced throughout
the broadband ecosystem. This multiple-stakeholder thinking was
for one of the NBPs in Malaysia even carried as far as founding a
Broadband Stakeholder Group, connecting the various stakeholders
together during rollout, working as a feedback mechanism from the
lower levels.

Overlapping strategies may lead to inconsistent but adaptable strategies.
As mentioned above, the strong political involvement in the Malaysian
ICT market has resulted in strategic document-and plan formation.
The changes of the strategies were also conducted by different political leaders indicating that the changing strategies may be a strongly
connected to the overall political direction of the sitting officers, especially since the new plans have a tendency to coincide with political
terms. This has led to strategies and plans in Malaysia to overlap.
For example, the National Broadband Initiative overlaps with both
MYICMS 886 and ETP both chronologically and hierarchically. Similar overlaps incur frequent changes in the strategies. This tendency
has on the one hand resulted in adaptability of the system for example where concepts deemed successful, such as the Community
Broadband Centers are adapted to, and adopted by, subsequent plans.
But on the other hand, the tendencies of changing strategies, concept
names and plans may not only be confusing for stakeholders and
external parties but the inconsistency risks causing strategies to lose
their impact. Further, this may lead to an unnecessary strategic shortsightedness, if the political forces merely focus on what to accomplish
during their term, without thinking long-term.
Procedural Level
Political involvement may lead the USF to being leveraged for political
gains, which may cause grievances among private stakeholders.

USF = universal
service fund

As stated previously, leading Malaysian officials often appear in
public in connection to USF project announcements and naturally it
is rarely explained to the public that the USF money spent actually
stems from the private sector through the USF levy. Additionally, the
relatively low-profile action of allocating spectrum has been lagging
in Malaysia although it crucial for the industry considering that 80
% of the country is covered with rainforest. Meanwhile, high profile
projects with arguably less impact per dollar spent, such as distributing laptops, have taken priority. Thus, a high political influence on a
procedural level risk leveraging the USF for political gains and not
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merely for what would have the best return on investment. In addition, this exemplifies how private contribution risk being spent labeled as government funding without acknowledging the private contributors. These factors have, as detailed in the empirical material
through interviews, caused grievances among the private stakeholders undermining the faith in politicians and how they distribute the
USF funds. The same sources do however highlight the impact high
level political involvement of motivated politicians may have in getting projects that they support through the pipeline on a procedural
level, for good or for bad.

Pilot projects and projects with multiple phases can potentially lower
operator risk and function as a mean of adaptability.
Both the Community Broadband Centers and the Collective Broadband Access projects were preceded with pilot projects that were
evaluated before launching full-scale projects. The success of these
pilots were then communicated through the MyConvergence magazine and annual reports, allowing other stakeholders such as operators to gauge project requirements, demand etc., and may thus serve
to lower the perceived risk for operators to become involved in the
full scale projects, much as was observed by Nungu et al. (2011). Similarly dividing the Collective Broadband Access project into phases
allowed the set-up of the project to be adjusted between the phases
as exemplified by the extended rollout times for the Collective Broadband Access project in phase two in comparison to phase one.

Size of levy and how it is spent may lead to market inefficiencies and
reduced spending on infrastructure.
Further factors in Malaysia causing distress among operators are
the USF levies and the subsequent disbursement of funds. It boils
down to the issue of funds collected as industry levies are not being disbursed within the same business sector. This effectively causes
cross-subsidization and consequently results in a type of anti-competitive
mechanism. One operator also argues that the levies are spent with
lacking regard to the long-term strategy of the ICT industry. For example it is pointed out that the Community Broadband Centers, although supporting short-term spread of ICTs are not feasible as a
long-term business model, especially since they are in competition
with other services as well as infrastructure provided by the same
companies, for example under the Wireless Village program. This
general claim surrounding USF spending is also supported by the
reported difficulty of avoiding cannibalization on the market caused
by certain USF projects. It is further argued that the constant high
levy proportion of revenues is not motivated as market growth and
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thus total sector revenues caused by successful USF spending would
increase the monetary size of levies. These inclinations are in alignment with Troulos and Maglaris (2011) who observed that public interventionism may crowd-out private investments and hamper innovation dynamics while distorting market dynamics. This view can
further be supported by the fact that the USF in Malaysia currently is
able to support, not only the capital and operational expenditure of
the infrastructure connectivity projects but also provision of end user
equipment such as laptops for a large part of the population. According to Jordan (2009), this is a misplacement of funds, who states that
only infrastructure should be financed through USF funds. Instead, in
Malaysia, the cross-subsidies are taken mainly from telephony-based
services and given to other sectors thus reducing the ability of private players to invest in infrastructure. Thus, the levy drift towards
becoming a tax not promoting infrastructure expansion in the sector from which it is taken. It should however be mentioned that the
Malaysian government also has focused on stimulating both demand
and supply in other ways than through its USF funds. They have for
instance introduced tax allowances of 100 % to facilities providers for
capital expenditure on infrastructure. In addition to this, sales tax exemptions are given on broadband equipment and end users receive
other incentives for connecting and subscribing, including a netbook
package with free broadband for university students.

A large public influence on a procedural level may cause misalignment with
broadband strategies.
MyICMS 886 states that the private sector is responsible for nationwide infrastructure rollout, which naturally may be interpreted
in various ways. However, the high degree of nationwide rollouts in
Malaysia, such as the Community Broadband Centers and the Wireless Village, combined with the large political involvement in terms
of media coverage, and how the tenders are structured for the Collective Broadband Access, where the Malaysian Communication and
Multimedia Commission imposes a high level of control as to where
each operator may roll out, one can argue that the operators are playing a role with less responsibility than would be implied by the above
statement. This may suggest a misalignment between the policy level
and procedural level.

Political will, generalness and low operator risk may be important factors
for achieving large-scale rollouts. However, large-scale rollouts may lead to
less future-proof solutions.
The rollout of the Wireless Village in Malaysia has taken a very
short time, as 1859 villages were connected in two months. The Wire-
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less Village was an idea coming from the minister of communication who also has appeared frequently at Wireless Village events
which would indicate a strong political will behind the program. Additionally, the network and service providers faced a very low risk
in the project since both capital and operational expenditures is covered through USF money, which, according to the background theory,
would make operators more interested in the project due to reduced
opportunity cost. This would enable the project to attract enough operators to quickly roll out the program. Although the tender allowed
for flexibility for how each operator solved certain aspects of the local rollouts, such as how they set up time plans and financial specifications, the model and larger part of specifications for the project
were generic for all villages, as for example the type of access technology employed, which enabled the large-scale rollout in two months.
Although tailoring aspects of the large-scale roll out on local levels
could prove difficult level, an example of a standardized feature of
the projects was the requirement put on the Collective Broadband
Access providers to have all licenses or to partner up to have all the
licenses for both network and service provision. Although this simplified the project, a factor reduced competition. Instead of having
several service provider competing on the same infrastructure there
is merely one provider and one network provider per village. Further,
complete technology neutrality in terms of backhaul was not used in
the Collective Broadband Access project. Instead, from the specified
types of backhaul requirements in the Collective Broadband Access
program, fiber, copper, microwave and satellite were specified. Similarly, although this may simplify the project, it reduces flexibility and
there is doubt to be raised regarding the sustainability of the latter
three technologies, especially considering the convergence trend observed by Turner (2006).

Executional Level
Reduced incentives for operators to maintain and improve end user
experience due to market distortion.
In the regulated telecommunications market of Malaysia the operators face reduced incentives to maintain and improve their networks
as well as the end user experience than on a freer market. The first reason for this is the cannibalization between their services. The second
reason for reduced incentives experienced by operators is the choice
of Malaysian Communication and Multimedia Commission to let the
USF cover operating expenses, this surely increases the incentives to
take part in the project but reduces the pressure on operators to be
efficient and it also takes away the incentives to uphold or improve
quality since profits are not derived from service quality and end-
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user experience but from subsidies to cover costs. Finally, covering
the operating costs prevents other service providers from competing
in the same area on equal terms, hence stifling competition, which is
in alignment with the observation of Troulos and Maglaris (2011) that
public interventionism may distort market dynamics. Additionally, as
mentioned under the procedural analysis, competition was also reduced by the simplified one- network-one-internet service provider
per village in the Collective Broadband Access project, which further
reduces incentives to uphold quality of service.

A lax or potential biased auditing may facilitate slipping quality of service.
Monitoring of the Collective Broadband Access projects is done by
regular reports sent in by the operators for each cluster serviced, and
the Malaysian Communication and Multimedia Commission may make
inspections. This may prove a non-complete set-up, especially depending on what parameters the reports cover since incentives for operators to provide a high quality service are, as previously mentioned,
lowered compared to a less regulated market. Thus, a less than rigorous audit may further allow quality of service to slip, especially
taking into account the magnitude of the roll out of the Collective
Broadband Access and the short time in which it took place. Operators may need to adapt their organizations in order to cope with the
new services provided, which may take time and affect quality.

Increased broadband penetration enables citizens to communicate their
opinion of operators and regulatory authority, providing a mean to motivate
quality of service.
Increased broadband penetration works as a feedback mechanism
on its own. If users are not happy, they become increasingly able
to voice their complaints and put pressure on or praise both politicians and operators. These phenomena was exemplified through the
Tinangol - and other blog posts. In the Tinangol post, both Malaysian
Communication and Multimedia Commission and the suspected operator receive open (and in this case harsh) criticism, which is also
responded to by an operator. The blog post also appear to have had
a large impact considering that it reached the eighth highest-ranked
search result on a Google search for Kampung Tanpa Wayar in March
2013.

Flexibility on a local level can spur innovation, and local private
stakeholder ensures network maintenance and supplies feedback when
commercially vested in the local quality of service.
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Although the Collective Broadband Access project tender was generic
in the sense that the project was carried out in large scale and nationwide, it did leave room for flexibility for service providers on how
to solve the administration and payment. This led to the Community
Broadband Center in Felda Jelai being in charge of this. An innovative solution that reportedly functioned well, and empowered and
involved the locals, producing local champions who benefit from improved services. Practically, the managers of the Community Broadband Center assured that the Collective Broadband Access services
were working properly as well as taking and forwarding feedback.
Since they benefited from revenues from managing the local Collective Broadband Access network, they also had an interest in making
sure it was working properly and could report to higher authority
or operators in case of technical difficulties. All of these observations
are very much in line with the observations of Nungu et al. (2011)
who observed that framework set up which empowers locals better
promote functioning broadband networks in rural areas.
The public institutions and government organizations in Felda Jelai were acting as early local adopters, mainly applying it for communication and for accessing information but the public institutions
even contributed to Malaysian online business for example through
the online learning platform Zoom-A student. Other early adopters
were the young of Felda Jelai. Although they were not allowed to
bring their laptops to school, they were accessing the Internet from
their homes and teaching and guiding the older generations in the
use of the Internet and computers, further highlighting them as ambassadors of ICT. This feature is also being leveraged in Malaysia as
students are targeted in receiving laptops, which in turn are aimed at
working in synergy with the inexpensive wireless connections offered
under the Wireless Village project.
It is not straightforward how much the USD 3 monthly broadband
subscription cost is in relation to local earnings. A fair assumption is
that the locals belong to the poorest 20 %. This, given the calculations
from chapter 7, would lead to an average monthly cost of 2 % of
this portion of the population, putting affordability of a broadband
subscription in par with many developed countries.
12.3.1

Conclusion

The strong political will in Malaysia has enabled establishment of
national broadband strategies. In particular, multiple stakeholder involvement seems to play a role in driving the strategies to address
the entire broadband ecosystem. The political involvement has however also created a continuous renewal of broadband strategies in
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Malaysia, which enables adaptation to take place on a strategic level.
It may however also cause confusion and lack of longevity in the
strategies. The change of strategies in Malaysia also appear to have
been connected to political time frames.
On a procedural level, the strong political influence appears to give
rise to a tendency of leveraging USF money for political gains, which
may be in conflict with ICT industry goals and may cause dissatisfaction to arise among private stakeholders. High levies without clear
objectives, cross-subsidization, and encouraging operators to supply
cannibalizing services may also cause operators to lose faith in the
current USF structure and in politicians.
Pilot projects and splitting projects into phases can be used to lower
risks for network and service providers, as well as providing best
practice guidelines and lessons for subsequent projects. Along with
lowering of risk for private players, political will and standardization
enables faster large-scale rollouts to take place. However, parts of the
same strategy and in particular by lowering the operator risk by providing subsidization of operating expenses may hamper the creation
of a functioning market and reduce incentives for competition and
quality.
On an executional level, flexibility on a local level allows for innovative solutions and transformations of locals into economic benefactors of functioning services creates local champions for service quality
who can carry information and feedback to operators and authorities
from the local community.
Finally, takeaways from the local communities include that public institutions and the youth are early adopters and the youth also
spread ICT knowledge by acting as ambassadors of technology themselves while public institutions may increase online business opportunities.

12.4

NBP = national
broadband plan

colombia

Colombia’s recent strides towards connecting the nation is being steered
by the NBP Vive Digital launched in 2010. Previous efforts to provide
Internet connections to the rural population applied, among other
technologies, satellite systems in order to overcome the difficult terrain found in Colombia. The attempts are in hindsight seen as shortsighted by our interview subject and focus has been redirected to
more sustainable technologies. Challenges remain as the Colombian
terrain is not conducive to simple roll outs and broadband not form-
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ing a part of the current universal access and service-definition; despite this, the current government is set on their goal of reaching 8.8
million users by 2014.
Policy Level
Ambitious and transparent plan with close ties to the sitting government.
The Vive Digital, is a well-marketed, transparent, ambitious and
aggressive broadband strategy that stretches during the term of the
sitting government. The political will behind the plan in Colombia is
apparent, not only through the ambitious strategy put in place, but
through the large number of public appearances and marketing campaigns related to the NBP, undertaken by leading politicians. With
the high level of political influence on the Vive Digital, is naturally reflected on the fact that the plan is placed during the government term.

Quantitative focus etc. of Vive Digital creates incentives to focus on
supplying numbers rather than quality, balanced by multi-stakeholder
involvement.
The quantitative goal of reaching 8.8 million Internet connections
by 2014 is in Colombia is leveraged as a vision to promote and communicate the Vive Digital, which is in alignment with the opinions
of Horton (2012). This goal is further coupled with a transparent approach of publishing figures of various kinds that enable external parties to easily observe the progress of the Vive Digital and thus places
pressure on the stakeholders involved to produce quantifiable results.
This may be indicated by the high level of disbursement of funds in
the Colombian USF compared to other USF’s around the world. Structural downsides of this quantitative vision along with transparency
may exist. In combination with the four year time plan the incentives
for the Vive Digital become to focus on providing quantitative results, meaning the number of connected citizens, rather than providing long term solutions and establishing a healthy, self-sustainable,
market.
These quantitative incentives do further not align with the economic rationale behind the Vive Digital, as discussed by Ruhle et al.
(2011), who states that economic benefits often are motivator for governmental support in broadband proliferation. Therefore, with the
macro-economic aspects in mind, the strategy should perhaps focus
on creating a functioning market and constructive usage of the new
technologies, which would resonate well with the multi-stakeholder
involvement in creation of the Vive Digital. Involvement of multiple
stakeholders encourages establishment of a balanced market since

USF = universal
service fund
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each stakeholders represent different parts in the broadband ecosystem proposed by Kim et al. (2010). Thus, multi-stakeholder involvement increases the likelihood of the plan to focus on the entire ecosystem rather than just supplying infrastructure and end user connections.
Political ties to the USF risks turning the USF into a tax, but also enables
USF to be used for decisive action and can push through legislative
roadblocks.
ICT = information
and communications
technology

The direct management of the USF by the ICT Ministry ties the
USF very closely to the politicians and distances it from the industry. Further, the ability of the ministers together with advisers to directly determine which projects receive financing, removes the USF as
an objectives-based levy and brings it closer to an additional corporate tax, although the regulations in place do prevent extreme crosssubsidization. This set up does however also enable willing political
forces to take decisive actions within the ICT sector to break through
regulatory roadblocks such as broadband lacking from the universal access and service definition. Another challenging shortcoming
of this structure is that shift of power on governmental levels may
result in carrying strategies in a new direction and thus reducing consistency. This inconsistency can be highlighted by the strategic shift
between the past two Colombian governments. Especially as seen in
the satellite projects, strategies may not be successful or have a longterm focus, instead there may be a tendency to put political agenda
before sustainable growth.
Procedural Level
Minister deciding which projects receive USF funding risks turning the
USF into a political tool.
The Colombian USF has a direct link to the Minister of communications as he is ultimately responsible for deciding which projects
receive funding, which enables a political agenda to influence the
choice of projects. In Colombia, Vive Digital has also been marketed
strongly with many events involving the prime minister and the Minister of communications. In addition, our coverage of numerous Malaysian
sources have brought to our attention that there is rarely any mention
that the private sector are financing the USF, instead governmental officials receive much credit possibly encouraging leveraging funds for
political ends.
Although the vision of the Vive Digital may not be representative of the
plan, there is good alignment between policy and USF procedures.
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As discussed under the policy level analysis, the quantitative vision
marketed by the Colombian ICT ministry to reach 8.8 million Internet
connections by 2014 may not harmonize well with creating a balanced
market and risks bringing focus merely on supplying connections, to
the detriment of demand and quality of service. Meanwhile, however,
actions taken on a procedural level in Colombia, such as the early allocation of spectrum, focus on small and medium sized enterprises
and bringing Internet into education, and educating citizens in the
use of computers and the Internet, are more balanced than what the
quantitative targets alone indicate. This balanced approach to creating an information society is supported by Horton (2012) and reflects
the targets of the Vive Digital well which are mainly macroeconomic
growth.
Financial friction between Compartel and Direccion de Apropiacion begs
the question of USF funds being spent on anything but the network.
Whereas Compartel is responsible for supply-side infrastructure
development, the sister organization, Direccion de Apropiacion is responsible for the demand-side and awareness raising. Since funds are
split between these two, some "financial jealousy" has arisen which
causes friction in the collaboration between the governmental departments, raising questions if their source of funding should be the same.
In addition, our program officer interview subject argues that USF
funds are being spread too thinly when applied to other things than
supplying infrastructure. Further, by allowing Direccion de Apropiacion to source USF funds, operator revenues, which could otherwise
be spent on infrastructure, are channeled out of companies and spent
on for example education or end-user equipment, further adding time
delays to sector growth. This view is also supported by Jordan (2009)
who makes the point that only the networks should be financed using USF funds. Similarly, Sicker (2003) is of the opinion that USFs
should only support the supply side. It is however important to realize that demand side stimulation may be a key factor for successful
broadband proliferation and Troulos and Maglaris (2011) states that
indeed demand is often the key concern. Additionally, Weiner et al.
(2012) observed that existing use of a computer was the strongest
behavioral facilitator of broadband adoption, thus supporting subsidies of end-user equipment. Altogether, this would indicate that other
means, such as tax incentives, could be used by the government in order to stimulate the uptake of broadband. This is already the case in
Colombia and so it may be warranted to consider additional sources
of funding demand-side activities, which cause fewer derogatory side
effects than using USF funds.
USF Colombia supports roll outs of infrastructure using nationwide telcos through nationwide auctioning terms, raising questions
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on increased barriers for, and ability of, local players to contribute
with knowledge and connections on regional levels by our interview
subject. Thus, by making the rollouts more rational this wave of public intervention risks hampering innovation dynamics and distort market dynamics as observed by Troulos and Maglaris (2011).

Technology neutrality? Political will can circumvent regulations.
Current regulations dictate technology neutrality; however, dissatisfactory experience with Internet provision through satellite-links,
have prompted disfavoring the usage of satellite technology for USF
projects, pointing out that political will can work around regulations.
Another way of actively favoring a certain type of technology in
Colombia can be exemplified by the 4G-spectrum tender. The winning bidder for the rights of the spectrum did not have to pay for the
actual spectrum but was rather obligated to connect a certain number
of towns with 4G networks. The degree of public intervention in this
manner was argued by our interview subject to potentially cause substantial problems or disruptions since a winning telco may not have
the technology in question as a core competence, or sufficient knowledge of its workings.

Technical audits not capturing social impact of Internet uptake.
Compartel conduct technical auditing of projects and follow-up
does occur but, there is little focus on measuring actual impact on society or end users and marking impact against the targets and goals
of the Vive Digital information society vision. As reported, several
of involved team members are engineers, argued as a reason why
follow-up evaluations are more technical in nature and with little social impact being evaluated. This issue mirrors the focus on number
of connected citizens since the technical audit focuses on follow up
on supply-side metrics, which enables the number of connected users
to be monitored. It is thus less obvious if the goals needed to drive
economic development in terms of social needs and digital inclusion
are met as they are not evaluated.

Technology neutrality with short periods may lead to decreased
sustainability.
The satellite links in past USF projects in Colombia turned out
to be short-term solutions and not considerate of the convergence
observed by Turner (2006). The failure to act in accordance with a
more long-term view of things may stem from a combination of
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short-term thinking and technology neutrality. Contemporary political incentives were to provide a high number of connections within
a short time frame in terms of quantitative statistics. Further, the private stakeholder incentive were to get the best pay-off time, since
the projects are typically awarded to the network provider offering
the highest number of connections (the same incentive structure is
equally true for minimum-subsidy auctions). Thus, the natural inclination of both parties will be to opt for cheaper backhaul solutions
within the given political period and corporate payoff times. These
however may lack in long-term viability, and a senior ICT expert argues that in the long-term, fiber backhaul is socially and economically
less expensive and more effective if considering national information
society targets. From an economical and financial point-of-view, we
interpret this as how net present values may differ when extending
payoff times and other relevant parameters. Similarly, obliging telcos
to apply a certain type of technology outside their area of expertise
may incur extra costs and reduced quality due to lack of competence
and experience that is not captured directly in the auctioning environment.

Executional Level
Executional features bear goals set on policy levels.
As mentioned earlier in the policy level analysis, the rationale behind the Vive Digital is mainly stated to be the macroeconomic benefits, in which case the strategy should focus on creating a functioning market and actual conducive usage of new technologies. This is
aligned with the studied executional level, where San Andres leveraged ICT opportunities in conjunction with the rollout through for
example job training, call-centers and flight control, as well as in stimulating demand of government services.

Evidence of the ecosystem on an operational level.
Since no operational expenses were covered by the USF, the operators were forced to find their own revenue streams. Despite this,
several service providers are currently competing on the local market through the open access regulation imposed, indicating that it
is possible for a competitive market to arise within two years after
connecting a rural community where only a very small percentage
previously had access to the Internet.
The way the Providencia island project was carried out, by essentially backhauling the access network from San Andres whose 2 Gb
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capacity was currently being used to 50 % indicates how previous
access locations can further function as backhaul for further communities, given appropriate backhaul.
12.4.1 Conclusion
The Vive Digital is and ambitious and transparent plan with a great
deal of political involvement in terms of connecting rural regions to
the Internet. There are substantial incentives for stakeholders to focus
on a quantity before quality approach in terms of establishing connections with less focus on the longevity, growth and self-sustainability
through development of healthy markets. However, multiple stakeholders have been involved in developing the strategies in place, which
is possibly a contributing factor to well-balanced strategy in Colombia.
Strong political ties to the USF are in place on a procedural level.
The ICT Ministry is, for example, able to decide which USF projects
receive funding. This influence risks utilizing the USF levy as a corporate tax but also enables the USF to be used for decisive action where
regulations can be circumvented. This has been especially important
in certain cases as the Colombian legislation has sometimes entailed
roadblocks that the political will has been able to push through. At
other times the political influence have been used to side-step technology neutrality due to prior poor experience with certain technologies
and actively promoting others.
Over all, Colombia does a good job of addressing various parts of
the broadband ecosystem with projects within education, infrastructure, business creation etc., that are propagated from the policy level
down to the executional level. It also highlights how over-capacity
and fiber backhaul has enabled jobs to be generated as well as connections to adjacent communities when new demand was observed.
Unfortunately however, there is friction between Compartel and its
sister organization Direccion de Apropiacion competing over USF
funds that have to be split between supply-side and demand-side
agencies.

13
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T
13.1

his chapter carries out comparisons and analyses across the
various case countries based on the individual case analyses
and conclusions from the previous chapter.

policy level

On a national level, the broadband strategies pursued by individual
countries may come in different shapes and forms but in essence, all
have similar goals. Primarily it is the potential macroeconomic benefits brought by increased penetration of high-speed communication
networks that drives political support from high levels. To a lesser,
but still significant, extent, the increased levels of social inclusion
that is coupled with digital inclusion also appears to drive political
support. This is primarily highlighted by the respective goals and
visions of the countries’ individual policies or strategies. The goals
and visions refer to broadband deployment being linked to economic
and social transformation of their respective societies into knowledge, information-, or networked societies. Within this context, strategies
for rural and low-income populations are generally explicitly mentioned. From the studied case countries this includes the Dominican Republic’s e-Dominicana that sets targets for its rural connectivity project, Pakistan’s broadband policy that sets out a roadmap for
broadband in rural areas through its USF, and Colombia’s Vive Digital Regional that is aimed to favor regions with a technological gap.
Further, Malaysia sets the specific goal of 90% connectivity in rural
areas by 2020 under their ETP program.
Some countries gain the support and involvement of high-level
public bodies through their national broadband plans or policies. In
the Dominican Republic, the Ministry of Education and Ministry of
Health were leveraged to drive rural broadband initiatives. In Malaysia,
the government adopted several different NBPs through their electioncycles, for example leveraging e-Health, e-Education and e-Government
services under their ETP program. The Colombian government has
made digitalizing their entire country during the course of their fouryears in government a key issue. Only in Pakistan does high-level
political support not shine through in the broadband policy, but it is
also not equally as comprehensive a policy as the broadband plans developed by the other countries. Notably, in all three cases where support and involvement in policy creation by public bodies was higher,
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there also appears to be more of a comprehensive focus in executing
the policies, which is detailed on the procedural and executional levels.
A common denominator among countries with substantial political involvement through their broadband plans, is the relative shortsightedness of respective broadband goals and coupled with the idea
of enabling a sustainable and harmonic commercial growth of broadband services in rural areas. In fact, the periods for such goals exceedingly correlate with electoral time frames as in the cases of the
Dominican Republic and Colombia. In Malaysia’s case, a series of
adopted NBPs have been able to customize goals according to current conditions but have also fallen short in the longevity of strategic
thinking and may have generated confusion among broadband infrastructure stakeholders. The latest strategic plan however, is aimed
to run to 2020 thus improving the longevity aspect of the national
broadband environment. Pakistan again, retains a long-term rural vision through its relative procedural autonomy with industrial focus,
perhaps due to not having its operations explicitly detailed in an overarching national broadband plan.
The limited political intervention in USF operations have been deemed
a success factor by Pakistan whereas our undisclosed sources from
other countries draw up the shortcomings of short-sighted politics
influencing the executional use of USF and crossing the line from
political support to active political involvement. Given these characteristics of countries that have and have not adopted a comprehensive broadband plan, we infer that the limited political intervention
in Pakistan’s case may derive from the fact that it has not yet adopted
a national broadband plan. We do however point out that it may also
have been a conscious decision due to the political landscape of Pakistan that may have governmental resources being focused on other
areas.
The lack of a national broadband plan also speaks in Pakistan’s
disfavor. Without it, the wide range of relevant stakeholders, coming
together, and carrying out necessary reforms on a strategic level has
not been carried out resulting in a mismatch between the goals and
objectives of the broadband policy and the programs of rural broadband operations. In addition, the lack of an NBP does not address a
thorough demand-side stimulation plan. Other countries have specifically leveraged their NBPs as a mean to carry out strategic and necessary regulatory or legal reforms related to the use of USF to bridge
the broadband divide such as in Malaysia and Colombia.

13.2 procedural level

13.2

procedural level

To what degree the management of USF funds and related operations are centralized to a limited number of organizations varies
across the studied case countries. In the Dominican Republic, not
only does INDOTEL assume complete end-to-end management of the
USF funds and operations in question, it also assumes regulatory and
policy-making responsibilities. The complete centralized USF mandate is viewed as a manner of achieving efficiency in the connectivity
projects where involvement of other stakeholders is limited. USF Pakistan illustrates a similar feature in terms of disbursement and sees
their autonomous mandate as a source of efficiency as well, although
they lack a comprehensive demand-side program. Colombia differs
itself in this front with USF funds spread across various governmental agencies, including Compartel and Direccion de Apropiacion with
varying areas of operations. Although collaboration occurs between
these agencies, sharing resources from the same pool of funds has
been the source of some jealousy between agencies, possibly affecting the collaborative relationships between agencies. These issues are
not seen in countries with centralized USF mandates.
The role of private sector in fund management and disbursement
varies between the studied countries too. The Dominican experience,
with the regulator as the managing authority and thus without private participation in the fund’s decision-making process, required
a process of convincing operators to share their future expansion
plans so that USF investment would not crowd out operators’ already planned investments. With the government managing the use
of the USF funds in Colombia, little incentives exist to weigh in operators’ plans and they are free to invest in underserved areas as
they may please. USF Pakistan consists of a power-balanced board
between the public and private sector with industrial interest groups
counter-balancing the other half of the USF board representing public
interests. In Malaysia the private sector is involved to a limited extent
except in applying for licensing to act as universal service providers,
a factor potentially contributing to operator animosity.
The USF managing authorities in the Dominican Republic, Pakistan, Colombia and especially Malaysia leverage their characteristic
as a state-backed public body to reduce risks associated with rural
deployment and thereby attracting private investment. In USF Pakistan’s case, the risk is assumed by USF for a ten year-period where
they bear asset ownership before handing it over to the operator
who designs and operates the network during the ten-year period.
In Malaysia, private sector risk is for example reduced by guarantee-
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ing operator revenues through operational expenditure subsidies.
Dealing with subsidy-disbursement mechanisms, minimum-subsidy
auctions and beauty contest auctions have been the two most prominent examples. Pakistan and the Dominican Republic exemplify the
former two whereas Colombia and Malaysia the latter two. The motivations, rationality, and effects of these are debatable; however, the
minimum-subsidy mechanism has been argued to better accommodate market principles within this context since it is a less subjective
form of selection. Regardless of auctioning mechanism, the terms and
conditions can effectively either bring operators to the bidding table
or keep them away. The more risk assumed by the public body, as
elaborated above, may help bring operators to the table but one that
proves to be challenging is that of bidding for nationwide coverage.
Nationwide coverage is employed in both the Dominican Republic
and Colombia and both countries have experienced different levels
of issues regarding such an approach. A poor competitive bidding
environment characterized the Dominican bidding, where following
technical and economical evaluations of all interested parties, only
the incumbent managed to propose a feasible one. In Colombia, it
has been argued that imposing nationwide criteria in all USF disbursements has systematically managed to keep local players out of
the game, although they may bear best local knowledge to deliver
against set targets to least cost. Pakistan has pursued a different approach of dividing unserved regions into zones and setting up bidding and rollout schemes for each one, one at a time. This structure
promotes a competitive bidding environment to a higher degree and
different operators have succeeded in capturing wins in these auctions instead of just one. This indicates that terms and agreements
may substantially affect the competitiveness of the bidding environment.

ISP = Internet
service provider

Funds can either be cross subsidized from one business area to another, or sourced and disbursed from within the same area. Although
we have raised questions on the licensing regulatory scheme of Pakistan that separates telecom and Internet licenses for the sake of maintaining healthy relationships between operators and the USF, this
mechanism works. Telcos fund a pool of funds that they themselves
bid for to provide telecom services without being cross-subsidized to
ISPs as in the case of other countries, such as Malaysia, that we see
as a source of conflict and reducing fair competition across business
sectors.
The use of USF funds also differ in their scope of use. Funds can
essentially be used to fuel existing operations of operators or to fund
programs and activities outside their area of operations. In USF Pak-
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istan, this is furthering the cause of maintaining healthy business
relationships between operators and the managing authority. With
the supply-side only focus of their operations, operators use funds,
awarded through minimum-subsidy auctions, at their own discretion
within their existing operations. When the use of funds extend the
scope of business operations, they can either be used, as in the case
of the Dominican Republic and Colombia, by external organizations
for demand-side activities, such as for telecenters and training programs, or as witnessed in Malaysia where operators themselves have
to account for how they are to stimulate demand which may not necessarily fall into their existing operations.
Pilot projects in various forms should not be overlooked as they
have been a source of many outcomes and managed to address the
unique and specific challenges of rural network deployment. Both
in the Dominican and Malaysian cases, pilot projects helped lower
the perceived risks and provides best practice approaches for subsequent projects. In Pakistan, pilot projects have been used to develop
the business operations of USF Pakistan allowing them to adopt successful programs, what we identify as stemming from the loose nonrestrictive regulatory aspects due to their relative independence.
Having been in personal discussions with stakeholders from each
country, we cannot avoid but lay notice to the importance of technically skilled managers with private-sector background. USF Pakistan
has sourced skilled managerial labor from the private sector and the
Dominican Republic’s manager for the rural connectivity project was
one of a similar caliber. These countries also illustrated a significant
level of finding long-term market-oriented solutions to the challenges
posed by rural environments.
While the capital expenditure for infrastructure deployment being
the least controversial aspect of the USF mandate, disbursement for
demand-side stimulation activities such as end-user devices, training programs, and operational expenditure is somewhat more controversial and differs across the studied countries. In Pakistan, potential high operational costs experienced by the operator were mitigated through loose regulatory frameworks where innovative solutions could be adopted such as an off-grid electricity-supply solution.
On the other hand, in Malaysia, the operational cost subsidies appear
to distort competition. One interview subject proposed that no operational cost subsidies ought to take place and in cases where network
costs are not met by enough end user demand, short-term subsidies
to cover the rural broadband tariffs may be warranted to end users
subscriptions but not to directly lower operational costs. The interview subject further argues that this could be warranted if auctioning
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of USF networks were coupled with terms of non-profit pricing of the
networks for a period of time. This setup would maintain the incentives of market innovation dynamics driving down operational costs
to enter rural markets and increase the end user base for operators.
Technology neutrality has been a guiding principle, more often
than not, in the projects we have studied. Technology neutrality is
also a principle supported by many as a mean of allowing marketforces to determine the choice of technology to reach a set of technical
quality targets in the most economical manner possible. In Colombia
however, technology neutrality could be sidestepped through political or regulatory influence. In the Dominican Republic, by attempting
to keep the cost of deployment to a minimum, low-cost equipment
was used for both access and backhaul links to deliver the required
targets. While targets may be reached on a short-term basis, it is questionable how these networks hold up in the long-term and not just
for passing the initial audit.

13.3

executional level

The executional nature of various countries reflects the procedural
programs they have adopted. While the NBP-adopted countries intervene on the behalf of the demand-side economics of connectivity
projects, Pakistan does not. Coupling both supply-side and demandside activities in the broadband connectivity project in the Dominican
Republic has had the effect of creating a positive and progressive digital development environment within the studied community.
On the community level, the Dominican Republic had a successful case of exaggerating up the value of broadband through a series
of activities with the help and support of local authorities. The use
of computer training programs, digital certification of citizens is also
seen in Colombia as a way to stimulate interest for the use of Internet.
Also in Malaysia, much evidence of broadband usage as a result from
demand-side efforts have been observed.
Also on the adoption side in the Dominican Republic, the pilot
project helped identify the youth as playing key roles not only as early
adopters, but as innovators and ambassadors of broadband which
were also experienced and leveraged strongly in Malaysia.
Out of the countries studied supplying broadband infrastructure,
public facilities are mainly used as hubs for the backhaul connection.
The Dominican Republic connected a community youth center for its
broadband connection and Malaysia connected other public facilities
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such as schools where the youth’s adoptive characteristics were further leveraged.
Monitoring long-term technical quality-of-service metrics, as part
of the supply-side features of connectivity projects, seem to take place
to a larger extent among the countries than carrying out demandside evaluations in terms of measuring if broadband penetration is
having the desired social effects or not. Technical audits all form a
part of Malaysia’s, Colombia’s, and Pakistan’s projects to ensure that
the supplied networks meet the set targets but social impact evaluations to follow developments of inhabitants and communities’ needs
and progress does not occur to the same degree. For those countries
pursuing awareness-raising and capacity-building activities as part of
their USF projects, these types of evaluations could not only be warranted but also deemed necessary for the sake of gaining an overview
of digital progress in rural communities. They could also be used as
a mean to increase incentives for operators to focus on quality of service and end user experience.
Incidences from the Dominican Republic and Malaysia have raised
the issue of network operators not assuming responsibility for functioning networks on the local level. Lack of incentives due to the rural
nature and weaker consumer power may be reason behind this. Unprofitable networks also appears as a plausible reason to overlook
maintenance of rural broadband networks.
Empowering local entrepreneurs for various roles has been fruitful
for virtually all countries. Transforming local citizens into economic
benefactors for ensuring functioning services and other relevant operations such as in Malaysia, Pakistan and the Dominican Republic,
creates local champions and a type of local watchdog that can assume
a feedback role to higher levels such as USF managing authorities,
NRAs, or operators.
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EMERGING THEMES AND DISCUSSIONS

ased on the cross-country analysis the below themes have
been identified as emerging and worth exploring in further
discussions. They represent aggregations of smaller themes
lifted to the highest form of abstraction deemed justifiable.
Further, as various theme areas are interconnected, the conclusionareas are not to be considered mutually exclusive and/or collectively
exhaustive in the field. Instead, the areas are selected from where our
findings were seen as robust enough to provide confirmations or new
insights.

B
14.1

policy level

14.1.1 Political Will
Political forces, mainly in the form of leading politicians and ministries of communication and similar, show various degrees of will
in the area of broadband initiatives. Depending on where a country
places in terms of this aspect affects the dynamics and outcomes in
various ways. In this area, we see political will emerging on two different levels. Firstly on a policy level, discussed in this section, and
also on a procedural level discussed under Stakeholder Power Balance
under Procedural Level in the next section.
Political will on a Policy level symbolizes the strive from politicians
to set in place a favorable environment for broadband with the longterm end user and market in mind, while leaving the regulatory- and
USF managerial authority autonomous. It appears that political will
for broadband is a key factor required for establishing broadband
strategies since support of broadband tends to result in a more rigorous broadband strategy being put in place. Further, political will
may provide the strategy with credibility in that it will be executed.
It also appears to be a driving factor for the involvement of multiple
stakeholders in formulating strategies and having them carried out.
Political will also allows the USF to be managed on its own, which
allows for higher degrees of flexibility, innovation and learning from
past mistakes.
Low levels of political will risks resulting in less developed national
broadband strategies, a less outspoken vision and reduced urgency
for the need of broadband. While this scenario results in private rollouts based on demand and little market distortion, broadband proliferation is expected to be slower as political powers generally are
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those enabling multiple stakeholder involvement and demand stimulation. Also unfavorable regulations become a larger hindrance since
political will is generally needed to either side-step or changes existing regulations.

14.1.2 Time Horizon
The study on USFs for broadband connectivity has led us to identify
the factor of time horizons as a potential source of both success and
a challenge in terms of effective and efficient USF management for
achieving the stated long-term vision.
We can distinguish between two types of overarching broadband
infrastructure rollout strategies. The most appropriate name labels
we can give these are a tree-based rollout and a rug-based rollout.
Both of these can be considered strategies for nationwide rollout but
differ in their consideration of creating a sustainable market growth
and that closely correlates with time horizons.

tree approach
The tree approach consists of strategically dividing regions into
nodes from which competitive market forces drive the expansion of networks. The analogy is similar to the branches of a
tree that spring into the surroundings of the stem. Subsequently,
these branches later support smaller branches springing into
areas where sufficient light can be found and as the tree has
enough strength. Similarly, the nodes of the network are strategically developed according to a set of parameters on how effective market growth can be achieved over time. The nodes are
backhauled through future-proof fiber optics whereas last-mile
technology may take a range of different forms. Upon network
expansion, a previous access node may form as a new backhaul
node and therefore requiring fiber-optic expansion to the new
access node as enough demand is obtained to financially support expansion of the network. In doing this, fiber-optic expansion is obtained over time even in remote areas. This is however
a strategy and approach that may take longer than one or two
electoral cycles making it hard to systematically integrate into
programs with significant political involvement and short time
frames.

rug approach
The rug approach, analogous to how a network is rolled out,
without gaps, is another approach for nationwide deployment.
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Contrary to the former, this entails auctioning rollout projects
with the requirement of nationwide coverage rather than a zone
or region. This approach is more consistent with projects of
shorter, and electoral, time frames and correlates to a higher
degree with USF programs with greater political involvement.
The issue here is that with such a large scope, the high shortterm equity requirement places limitations on technology and
managerial resources. This results in larger rollouts of a less
future-proof nature, which later needs replacing leading to a
cycle of several subsequent nationwide rollouts.
As a method for re-establishing the focus on the long-term broadband vision itself, and to forgo the USF as tool for short-term social and political gains, a shift of independence is required of the
USF mechanism from political involvement to political support. This
would enable connectivity programs in rural regions that systematically worked with a broadband ecosystem approach (addressing both
supply- and demand side activities) and a market approach for longterm growth that possibly exceeds electoral time frames.
The principle of technology neutrality plays its part in conjunction with tree-base versus rug-based infrastructure deployment. Short
time frames for a rug-based deployment coupled with technology
neutrality causes a somewhat skewed system of incentives for the
type of broadband technology delivered. Technology neutrality can of
course be limited to access technology only, but subjecting backhaul
to the principle of technology neutrality may have its shortcomings.
Although subjecting the choice of technology to market forces (as the
term entails), may seem wise as permitting market efficient use of
technical capability and funds, we conclude from our study that current USF structures may inhibit the use of technology neutrality from
bearing up to its purpose.
The study provides examples how political involvement and regulation may circumvent the technological neutrality approach by for
example either directly making a certain type of technology a condition as part of spectrum auctioning or through simply not having certain types of technologies licensed. On the other end, a rug-based approach does not emphasize future network growth, and an operator,
subject to technology neutrality, will establish the cheapest available
technology, with the least number of network junctions, to achieve
the set QoS targets to obtain the requested subsidy. With a short time
frame for rollout and an immediate QoS audit following the network
deployment, fiber backhaul may very well not make economic sense
given the lifespan of return on investment.
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Auctioning for nationwide coverage, with short time horizons, is
also a poor alternative from a competitive bidding front. The technical and economical requirements placed on potential bidders for
nationwide coverage does not seem to serve the purpose of favoring
smaller operators whose expertise may lie in a certain geographical
area but rather favor larger providers with enough technical and economical resources for nationwide coverage in a short period of time.
Therefore, the terms and agreements of such schemes may not be effective for achieving an efficient disbursement and use of funds. A
more competitive bidding environment would be promoted by establishing a more decentralized approach as the tree approach where
auctioning occurred on a zone-by-zone basis.
The Internet Protocol, as the common fabric of broadband infrastructure, further endorses a decentralized tree approach. From a technological point-of-view, any operator can simply plug and play their
IP-based network to an existing backhauled IP-network. Therefore,
operators can employ a variety of decentralized business models on
different regions locally that best ensures delivery of the required infrastructure. Terms and agreements ought to reflect this aspect.
If governments do wish to play a role in accelerating a tree-based
approach, their role would be to increase the number of resources
available to the USF mechanism. Increased resources would enable
a more rapid pace of auctioning, bidding, deployment and demandstimulating activities in parallel.
14.1.3 Stakeholder Power Balance
Involvement of multiple stakeholders has been an apparent factor
contributing to a well-functioning broadband ecosystem. It is strongly
indicated that involvement of multiple stakeholders produces more
balanced policies, reducing skewness of project efforts in favor or
disfavor of either stakeholder. Involvement may not be sufficient as
the power of stakeholders differ greatly. On a policy, procedural and
executional levels, different tendencies have been observed in the dynamics of stakeholder power. Below follows observed tendencies on
each hierarchical level.
policy
In cases with a large political will on a policy level, multiple
stakeholder involvement in the process of shaping the strategic
documents is important and public consultations have proven
successful. Further, setting up a formal forums inviting the various strategic stakeholders to meet regularly on even ground
could be established to improve power balance.

14.1 policy level

procedural
When stakeholders, whose main responsibility is policy-making,
begin taking action on a procedural level, their power tends to
become very large in comparison to the other stakeholders on
that level, thus skewing the power balance in their favor. The
most obvious case is when political policy makers stretch from
the policy level to the procedural level causing loss of autonomy
of the USF management. This loss of autonomy leads to tendencies for trying to make political gains through USF money, for
example leading to a stronger correlation between broadband
initiatives and electoral cycles. Further, involvement of political
policy makers on a procedural level often results in initiatives
aiming to make a large politically visible impact on the country,
rather than striving towards what objectively would be the best
for functioning rural markets, which tends to be better attended
to with greater autonomy from policy makers. Although political policy maker involvement on a procedural level can push
through regulatory boundaries, it risks leading to higher degrees of market distortions as scale, speed and appearance take
priority over functioning rural markets. Such market distortions
include favoring large operators and less market competition.
Furthermore, the technologies applied risk not being as futureproof since that pushes up costs in the short term, especially
when focus is on connecting a large number of users.
Other imbalances in power on a procedural level, for example
weakness of private stakeholders in relation to regulatory power
may also infringe on private stakeholder operations for example
forcing them into supplying very specific services which they
are not always well-suited for or have experience in, such as
education or running tele- or broadband centers.
executional
Imbalances in power on an executional level have been observed
to often entail a weak presence of regulatory authority leading
to inadequate monitoring of uptake and impact. Also the power
of local end user stakeholder groups tend to be weak which
leads to lack of focus on end user quality of service.
Increased competition on an operational level provides end users
with the power of choice and thus operators receive increased
incentives for higher quality of service.
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14.2

procedural level

14.2.1 Degree of Operator Risk
A main factor preventing operators from engaging in rural broadband activities is a high perceived risk. Depending on the nature of
the rural broadband project, different actions to altering perceived
risks for operators can be undertaken. First of all, it has been observed
that too high a risk will reduce interest from operators and service
providers from taking part in rural deployment projects, leading to
both less competition in bidding processes and thus in the efficient
use of disbursed funds. This results in reduced market efficiencies
and increased time frames required to expand broadband networks
to unserved regions due to lower competitiveness. The shorter a time
frame of a connectivity project, the lower the risks need to be for operators to get involved. This puts a larger burden on the USF, regulator
and politicians, which may opt to lower the risk for the operators by
covering an exceeding amount of costs using public funds. At some
point however, the cost may outweigh the gains.
The following strategies have been observed in mitigating operator
risks:
pilot projects and gradual rollouts
Rolling out broadband in smaller areas allows demand in adjacent areas to rise as information and benefits of broadband
trickle out. Further, pilot projects and gradual rollouts serve to
highlight to operators and other stakeholders that the projects
are feasible and provide learning experiences which also lowers
operator risks for subsequent phases.
technology neutrality
By allowing the operators to use the technologies, they are more
experienced and competent with reduces operator risk.
leveraging governmental and public bodies as risk-takers
Having public and government bodies as stakeholders provide
operators with assurance that the project is indeed earnest and
thus results reducing perceived risk. The risk is also lowered
by connecting public sector facilities instead of setting up new
facilities. It may also be conjectured that involvement of other
credible stakeholders could further this cause by involving interest groups and NGOs etc.
capital expenditure subsidy
Subsidizing capital investments reduces the risk of investing in
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broadband infrastructure while maintaining the pressure on the
operator to run profitable operations.
operational expenditure subsidy
Subsidizing operational costs reduces the risks of operators’ and
on-going costs of already deployed networks.
increased availability of information
Part of risk is also coupled to uncertainty due to lack of prevalent information. Possible actions taken within this area includes
reports, field-studies providing data on existing demand and
general transparency of the USF and regulatory bodies.
stimulating demand
Higher market demand lowers the perceived risk of operators;
therefore, demand-stimulating actions undertaken and carrying out studies providing information on the actual demand
present, may reduce the risk of entering the market.
force majeure terms
In politically or environmentally unstable regions, strict contracts in the area of force majeure leads to increased operator
risks. Thus, allowing adaptability in the area of force majeure
for example by adopting tender agreements to the specific local
environments may help to reduce risk.
14.2.2 Ecosystem Funding
Our understanding of the nature of the USF levy leads us to conclude
that there is no actual analytical reasoning determining the size of the
levy. The levy is primarily not an objectives-based levy, i.e. a levy that
reduces in size as the universal service rights are being fulfilled. On
the contrary, it is considered rather more of a tax and may, in some
countries, directly compare to a general corporate tax subject to political agendas, although with some restrictions. We realize that setting
up pragmatic and yet dynamic USF levy regulations is difficult, but
amending the USF to be more closely linked to UAS objectives may
open up to new incentive schemes for encouraging rural broadband
infrastructure.
Not only the USF levy size (on the "input" side) but also how funds
are disbursed (on the "output" side) plays a role in the effectiveness
of network deployment. Funds are uncontroversially used for capital
expenditure for components of network infrastructure; however, the
usage of them for operational expenditure for network maintenance
may be open for discussion as it has shown evidence of market distorting characteristics. While we do not draw conclusions on the use
of funds for bearing operational costs, we do provide insight into the
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role of USFs in terms of capital expenditure and operational expenditure and the characteristics of rural and low-income areas.
As affordability is a key obstacle to rural broadband adoption, it
lies in the interest of all concerned parties to minimize the operational
costs of maintaining a network, even if this involves higher up-front
capital costs. Possible examples of this include introducing off-grid
electricity solutions as part of the USF mandate and a surplus of capacity through fiber deployment that may not be fully used initially.
While the nature of USF funds as public funds that cover the capital expenditure of networks may not burden end user service costs,
with the goal of creating self-sustainable broadband markets, the operational costs do need to be covered. Regulation will come into play
to determine who and how these costs should and could be covered
but the guiding principle for decision-makers is to leverage the use
of USF to invest in those technologies that keep the operational costs
at a minimum and thus creating the most promising environment for
minimized end-user costs.

14.2.3 Organizational Structure
It is important to make note of factors that promote healthy relationships between USF managing authorities and operators. One that we
are able to conclude is that related to cross-subsidies. An operator’s
view of their individual USF levy may correlate with the degree to
which they themselves are able to compete for the bidding of said
funds. This entails that operators with only telecom licenses would
frown upon their USF levies if these funds were used to fund Internet programs permitting only participants holding Internet licenses.
We observe the discrepancy of such structures as arising from legacy
forms of licensing regulations where varying services are converging
to be delivered over the same networks - IP-based networks. There is
thus a structural issue where the option is to either let the telecom
provider pay into a USF and obtain funds to deploy telecom services
which maintains healthy business relationships, or cross-subsidize
the funds to an IP fund (which also can provide telecom services),
which causes poor a relationships.
In terms of the organizational structure of USF managing authorities, a centralized body for all related activities is key for broadband
connectivity projects. This entails that although USF funding may not
specifically be used for all activities relating to broadband connectivity projects which contain supply- and demand side activities, it
should be part of a body that has centralized power over all such
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activities. This primarily promotes efficiency in reaching national targets.
14.2.4 Human Capital
Although not a success factor that was consciously sought after, we
feel comfortable to conclude that technically skilled and knowledgeable individuals, with extensive experience from the private sector, as
part of USF management is a success factor that should not be overlooked. We see technical expertise as disproportionally more valuable
in challenging geographical terrain, characterizing the targeted areas
in this study, than in urbanized cities.
Sourcing such technical managerial talent may be warranted by
USF levies as being the cost USF levy-obligated operators are willing
to pay to obtain industrial market thinking in the decision-making
forums concerning fund procedures.
14.3

executional level

14.3.1 Local QoS Assurance
This topic is partly linked to stakeholder power balance on an executional level. However, since quality of service assurance has more
aspects to it and has been observed as an area of difficulty, it warrants
a section on its own.
One source of the difficulties seems to be distortion of market forces
resulting from public interventions. For example, operational expenditure subsidies and one-operator, one-service provider tender solutions
have been observed to decrease competition in the market leading to
decreased incentives for focus on quality of service.
Mechanisms for monitoring quality of service aimed to counter
such shortcomings are usually established by regulators or managing
authorities and tend to have a technical focus in the form of quantitative reports. Although auditing and on-site evaluations take place,
they are mainly technical rather than considering the entire end-user
experience. The technical focus skews incentives of network- and service providers, centering their attention on number of connections,
connection speeds et cetera, possibly leading to reduced efforts towards supplying the services demanded by users and the perceived
experiences.
Factors observed to counter a potential lack of a balanced local QoS
include:
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connecting youth
Young motivated users champion functioning services and may
even turn to social media, thereby threatening to damage operator and political images, thus providing incentives for improved
QoS.
connecting public facilities
Connecting local public facilities ensures stronger organizational
backing behind cries for improved QoS.
involving local private stakeholder
Establishing a local private stakeholder, such as a local entrepreneur,
who monetarily benefits from high levels of end-user QoS, ensures that feedback and improvement proposals reach higher
hierarchical levels. Additionally, it provides a mechanism for
monitoring that services are working properly.
promoting competition
Promoting several service providers drives competition, which
in turn leads to higher end user satisfaction by allowing consumers to choose between preferred suppliers.
balanced monitoring
Supply- and demand-side quality monitoring makes sure both
technical quality and end-user needs are up to par.
14.3.2 Reaching Key User Groups
Part of the end-goal of most broadband projects is connecting endusers, but all end-users are not born equal in terms of the potential
return on investment operators can earn off them and how they help
spread ICTs.
youth
The youth have in various ways proved to be a key user group.
Firstly, they are early adopters of the technology and secondly
have been shown to assist older generations in technology adoption, thus increasing demand and spreading ICT literacy. It has
also been observed that the youth is more prone towards innovating in the technological field than other user groups.
public facilities
Connecting public facilities has proven useful as the public institutions that house these facilities are stakeholders themselves in
the broadband services being supplied as it may enable opportunities within supplying local e-services. Connecting facilities
in the public sector also establishes a professional workforce
skilled in ICTs, such as teachers, tourist officers etc. Further,
through public facilities such as schools and libraries, the youth
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is provided with broadband access, thus stimulating demand.
Finally, these public facilities can replace the need for setting
up some designated telecenters and instead allow public facilities, such as youth community centers, to form as hubs and
hotspots for regional or local wireless coverage.
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CONCLUSIONS

s per the purpose of the report, the conclusions we draw
are a set of principles derived from the identified themes
and discussion of them in chapter 14. We conclude that
USF = universal
service fund
these principles are key to consider for enabling and designing effective and efficient universal service fund mechanisms that
governments, regulators, managing authorities and other relevant stakeholders ought to consider and adapt to local country conditions, prerequisites and possibilities. In some instances, based on the visionary
outlooks and boldness of decision-makers, some of these principles
ought to be labeled objectives. We however leave this debate to those
in charge of reforming and implementing USF mechanisms. Specific
implications and recommendations for governments and regulators
are left to the subsequent chapter 16.

A

The Nine Key Principles
1. Maximize political support on the policy level while restricting political
involvement on the procedural level.
In order for a country to fully leverage the USF mechanism as a
mean to achieve its long-term objectives of becoming an information
society, we conclude that long-term thinking needs to be incorporated
into the USF mechanism by limiting the level of active political involvement in the procedures and executions of the managing authority. Consequently, we conclude that autonomy from electoral and political cycles is key to achieve such objectives. Nonetheless, top-level
political support has been identified as a key ingredient in designing
a vision of the role of broadband in the country, a vision for which
the business of an autonomous USF ought to be guided by.

2. USF levies ought to be traced and re-invested into the respective areas of
the broadband ecosystem from the business areas where the levies were
sourced.
Cross-subsidization of USF levies can be concluded to be endorsed
by those stakeholders that have a net benefit of such mechanisms
and frowned upon by those players that have their profits displaced
to areas outside of their business operations. In order to minimize
inefficiencies and inter-stakeholder animosity, it is important to design levying and funding mechanisms that link the business areas
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from where funds were sourced, to the various aspects of connectivity projects that require funding. In cases of connectivity aspects
where a corresponding commercial business area does not exist, such
as in the case of capacity building programs, government or other
forms of public or private grants should be allocated to such activities.

3. USF-targeted regions ought to be segmented and tendered individually
and opting for fiber optics on the backhaul.
A decentralized approach for connectivity projects that are tendered and bid for individually in segmented geographic locations
increases the efficiency of disbursed funds through more competitive bidding environments, permitting players with local competitive
competences to join the bidding, and enabling better project adaptation to local conditions. Technology neutrality should be limited to
access networks as backhauled technology may not be future-proof in
the case of future expansion from targeted communities to neighboring regions. Fiber optics ought to be imposed as backhaul technology.

4. Involvement of multiple stakeholders on different levels with clearly
defined roles and mandates prevents exploitation of positions and reduces
market inefficiencies.
Both public and private stakeholders from governmental levels to
local community levels require clearly defined roles and mandates to
prevent exploitation of individual interests and power and resources.
Examples of this may manifest themselves as politicians influencing
the design of USF operations for political gains or citizens of USFtargeted communities not empowered enough to voice dissatisfaction
of the quality of local networks. Multi-stakeholder involvement also
refers to providing both private and public representation in the management of the USF promoting just management and good relations
with other stakeholders.

5. Leverage the role of the USF managing authority to balance the perceived
risks.
A balanced risk profile for investment in the rural connectivity enables more efficient use of disbursed funds. The logic behind this principle stems from observations that too high a risk will dissuade operators from engaging in rural deployment projects, leading to both
less competition in bidding environments and on the market. This
causes longer delays in the spread of broadband networks on its own
accord. On the other hand, too great efforts to reduce risk for private
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players, especially by supporting operational expenses, incur large
costs to USF funds and public players resulting in marginal costs outweighing marginal gains, thus reducing efficiency of the USF funds.

6. Minimizing the operational costs of a rural broadband network ought to
take precedence over capital and total costs of the network during public
ownership.
The main reason for preferring higher capital costs in order to lower
operational costs is that low operational costs extends the smart subsidy zone further, thus increasing both the area of feasible rural infrastructure expansion as well as self-sustainability on the intervened
markets. It also reduces the need for operational subsidies that have
proven detrimental to an efficient market.

7. The USF managing authority ought to include a technically skilled
management staff with substantial industrial experience.
The step from theory to implementation in the field of broadband
proliferation is vast, especially in rural areas. Thus, technically skilled
management staff has in the cases studied proven disproportionally
valuable for their ability to take action and get things done despite
regulatory, social or technical difficulties.

8. Establish mechanisms for the accountability of service providers by
emphasizing empowerment of locals.
It has been observed that in rural areas, with broadband rollouts
characterized by public intervention, the top-down nature of the projects
inclines service providers to satisfy the public client rather than endusers. This tendency risks leading to services and quality of service
to be out of sync with local needs. By empowering locals, for example by striving to induce competition and communication pathways,
end-user interests can better be met.

9. Connect the youth and public facilities.
The logic of connecting the youth largely stems from their proven
tendency for early adoption of the technologies as well as their propensity for teaching others, thus not merely educating but also increasing
demand. Episodes have also indicated that the youth is more prone
towards innovating in the technological field than other user groups.
By connecting public facilities on the other hand, the technology is
pushed into the working force. This promotes Internet training of
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professionals and creates business opportunities for private players
as well as shortens the step for other businesses to adopt broadband
technologies.

Scope of Principles
We have in this thesis discussed broadband from a variety of perspectives and provided input and insights into a range of topics
where USFs may play a role. What follows is a short discussion on
which elements and topics that the concluded principles address and
which areas that are not fully encompassed by our principles but remain important issues to address for fully leveraging national broadband capabilities.
Firstly, in terms of the managerial and legislative issues characterizing USFs as elaborated upon in the background, our principles do
not address the legislative and judicial pathways required to meet
this principles. Further, it could be argued that the principles pertain
solely to those countries with already established USFs and does not
provide for or against arguments for adopting a USF mechanism in
case one has not been established.
From the vantage point of the broadband ecosystem, the principles
stress the importance of the USF mechanism being integrated into a
wider connectivity body with a wider range of funding sources and
business operations and further providing insights into the roles and
responsibilities that need to be undertaken by a connectivity body.
Moreover, the principles are linked to unleashing the economic potential of broadband networks in developing countries. As discussed
in the background, reliable and high-speed Internet networks are required for tapping the potential economic opportunities related to
virtual international displacement of information technology operations.
Finally, any benefits that governments hope to achieve from their
broadband deployment initiatives will ultimately depend on uptake
and total enfranchisement of broadband services. Accessibility and
dissemination of end-user devices is a pre-requisite and one that is
addressed in the broadband ecosystem framework. Abiding by our
principles however, telcos should not be obligated to fund or solve the
issuance of these devices and thus the question of disseminating devices needs to be addressed by others. Devices aside, knowledge, interest, a digital culture, et cetera are other necessary factors for bringing and retaining populations online. These factors are merely partially encompassed by the USF principles established, but can surely

conclusions

be achieved to a greater extent by utilizing the youth and mandatory
primary educations to digitally enfranchise pupils, leveraging their
nature of returning home to parents at the end of days to reach out
to older generations.
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his concluding chapter provides various recommendations
directed to policy-makers, regulators and other relevant decisionmakers. We also discuss some thoughts and insights we
have been exposed during the course of our study and that
we find relevant to pass on in conjunction to the developed principles
and recommendations.

T

16.1

recommendations

We, the authors of this study, recognize the increasing importance
of the delivery of broadband services to unserved and underserved
areas and see this section as an unbridled forum to share our recommendations based on a year of research on universal service funds
and rural broadband proliferation. We have identified several implications based on our study and endorse the following recommendations for relevant stakeholders.

1. Strive towards an autonomous USF managing authority.
We encourage governments, regulators and relevant policy-makers
to reform their structural relations to USF managing authorities and
to push for structural autonomy of its operations from political influence, whether directly from governments or indirectly through partially independent regulators. The long-term strategies of the USF
could and should be developed through involvement of multiple
stakeholders that hold a stake in the development of high-speed communication networks to remote and rural locations. We urge governments to take on this role to be responsible for gathering these stakeholders together and ensuring the development of a viable and longterm plan and strategy for the universal service fund. This could be
carried out within the context of already developed national broadband plans or forthcoming broadband plans that are in development.
2. Adhere to this study’s principles in the design of USF policy and
operations.
We further encourage stakeholders to adhere to the principles developed in this study when designing or reforming the USF’s policy
and operations. This requires governments and regulators to oversee
all legal and regulatory obstacles that stand in the path of using the
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USF for broadband dissemination in accordance with the principles
such as relating to bidding schemes and business modeling. USF managing authorities also play a role in driving the change of policies and
operations accordingly and fully leveraging the legal and regulatory
opportunities as part of its operations.
3. Increase flexibility and learning by research and scalable projects.
We endorse innovative and flexible frameworks for USF managing
authorities to adapt deployment strategies and utilities after specific
local needs and pre-conditions, both on the supply and demand side.
Authorities ought to carry out a rigorous analysis of pre-conditions
and requirements for rural and remote communities nationwide, group
similar cases together, and employ a scalable strategy for each group.
An initial pilot project will provide a boost to the learning curve of
the USF body itself and help in attracting stakeholders, both in terms
of aid, support and project participation.
4. Consolidate and centralize USF bodies and departments.
For the sake of efficiency of the managing authority, we encourage governments to consolidate the relevant bodies and departments
that are funded through USF into one entity. This entity may, in accordance with the principles, receive other forms of funding from
various sources but for organizational purposes, governments ought
to reform these entities pertaining to the broadband ecosystem into a
single one.
5. Extend the role of youth from ICT adopters to ICT ambassadors.

ICT = information
and communications
technology

Our final recommendation may be directed to the Ministry of Education and relevant decision-makers in ICT literacy training of children and youngsters. We believe, and are supported by both literature and empirical material that young people are more likely to
adopt new technology and pick up on its use with limited formal
training. They therefore form a natural interface between educational
institutions, where they learn ICT literacy skills, and older generation decision-makers in the households where the youth lives. The
role of youth could therefore be extended through creative curricula
to include a level of ambassadorship of broadband-based services for
family members and guardians on the household level, enabling a
more natural, and less cumbersome, channel to the digitally distant.
16.2

ITU = International
Telecommunications
Union

newsworthiness and concluding remarks

Having collected the empirical data from such varying sources as interviews with stakeholders, ITU-reports, academic reports as well as
observed snippets of public opinions in blogs, the report provides a
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large empirical body in the studied field which will provide much
interest to anyone engaged in universal service funds and their conjunction to broadband proliferation. The principles and recommendations proposed to drive reform of current USF regulations may be
deemed newsworthy for regulators and governments to consider enabling efficient and effective proliferation of broadband to unserved
populations.
These contributions to current global affairs are timely as both leading public officials and leading companies are stepping up efforts to
connect the unconnected two-thirds of the globe. Universal service
funds were addressed and discussed by regulators and business leaders during the annually ITU-convened Global Symposium for Regulators in 2013, in Warsaw, Poland. Marc Zuckerberg, CEO and founder
of Facebook, has also initiated a collaboration with various leading
companies under the internet.org initiative to connect the unconnected
two-thirds to the Internet. In the initiative, that initially received media coverage through CNN and the New York Times, there is a call
for innovative business models to enable successful proliferation of
such services and where reformed universal service funds may play
an important role.
Suspicion and Convictions of USF Mandates
During this study, we have been exposed to the many roles the USF
plays in bridging the digital divide. Suspicion of someone else’s lobbying or advocacy and conviction of one’s own role has been prevalent throughout, and raises the discussion on our own conviction of
our own conclusions. Examples of suspicion that has been spread include hardware manufacturers lobbying for USFs to support end user
devices, indirectly supporting their own businesses or consultancies
advising on legitimacy of telecenters for cost-reduction reasons due
to the challenges of advising on Universal Service. Further, suspicion
that consultancies have been advising politically motivated clients on
using USF to support their cause in order to maintain and improve
relationships with clients has been observed. Juxtaposing the conclusions of this thesis together with other white papers and reports, it
ought to be noted that there is no financial incentive for the results
developed here in the role as an academic thesis.
Role of the USF
While we recognize the importance and necessity of digital inclusion and accessibility to broadband services and devices on a national scale, the guiding principles laid forth in this study, is how
to maximize the opportunity of achieving this within the framework
of market dynamics. To consider market dynamics is, in our opinion,
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essential as countries have already undergone the process of liberalizing their communication markets. Even if warranted, any injection
of public funds into a liberalized market should thus be subjected to
scrutiny and analysis to ensure fair and non-discriminatory effects on
market participants.
Hence, it is important to distinguish between the actual USF levy
placed on market participants, and the USF managing authority in
charge of the management of these funds. As per our developed principles, funds should be sourced from those areas that have a stake
in its development. USF funds for infrastructure development should
be sourced from those participants with infrastructural businesses,
USF funds for end-user devices should be sourced from those participants within relevant business areas etc. Sources of public funding for
example governmental grants should be injected into the USF managing authority and allocated to those aspects deemed necessary where
a corresponding commercial business area does not exist - such as,
capacity building or supporting local start-ups. This is simply to incentivize governments on effective and efficient use of their funds in
the digital development of citizens.
With these perspectives, it could further be viewed that the USF
managing authority take on a complete end-to-end business perspective in relation to the broadband ecosystem, acting as a vehicle of
channeling a wide range of funds systematically and effectively through
coordination and consolidation further warranting the cause of autonomy of the managing authority.
Dynamic USF Levies
A novel scheme were USF levies dropped in relation to the number
of fiber-passed households could open up new ways for either existing operators or new entrants to invest in remote areas. It is fruitful
to encourage an environment where an operator, on its own accord,
invests in rural infrastructure in order to bring its own levy down.
There may be a situation where the marginal savings on a dynamically adjusted objectives-based USF levy exceeds the cost of deploying and maintaining a network in a low-profitable area. This would
be an environment to encourage for all stakeholders involved given
that the goal actually is nationwide infrastructure. This would however place demands on strengthened frameworks for not only linking
USF levies to individual operators but also accurately assessing number of connected households with adequate QoS.
Role of Network Topologies
A dimension that has been brought up by various external visitors
to the ITU during our time at the ITU, but not received significant
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coverage in terms of discussions and debate, is that of the various
roles different network topologies may play in terms of achieving
universal access and service for broadband.
White spaces technology, using the left over frequencies from the
transition of analog to digital terrestrial television, has been showcased by various companies as a mean to achieve low-cost and highspeed universal broadband coverage in rural areas for example by
Microsoft’s 4Afrika project in Nigeria. Simultaneously, however, fiber
has been argued as the only long-term sustainable solution in a networked society.
Our study has provided various insights into the structural difficulties in digitally enfranchising an older generation that constitute
household decision-makers and thus forming a barrier to household
broadband adoption, and that of the youth who are more susceptible
to adoption of such services but unable to create demand for a household. In these cases, wireless last mile coverage may be used to bridge
universal access schemes to universal service as wireless signals do
not require a decisions from household-decision makers to penetrate
walls or not. This forms a type of accessibility and the role of the
youth on a household level could be to become ambassadors of converting mere accessibility to subscription. The role of wired networks
could be to simply backhaul such last mile universal service solutions
with the end goal of extending wired connections to regions or areas
when subscription rates have reached a certain critical mass.
Cost of Fiber
The high cost of fiber deployment was addressed by a panelist of the
Swiss regulator at the WSIS Forum that took place in Geneva during
the spring of 2013 as a subject of a deception and ignorance. It was
elaborated upon that the cost structure of fiber deployment was to a
large extent (up to 80
It may thus be fruitful to assess and evaluate developing types of
strategies of fiber deployment that could substantially reduce total
costs in rural areas and areas of remote access. You will find even the
remotest of areas having had electricity drawn to it, and if so, optical
fibers may be similarly considered to be hung at heights rather than
dug underground. A Japanese participant of ITU’s Study Groups during the fall of 2012 also elaborated on a novel method of deploying
fiber to low cost in rural areas by using helicopters to lay such cables.
The added advantage of this was that helicopters could be used to
deploy cables along virtually inaccessible terrains adding a level of
safety of theft.
Since we are unaware of the numerous solutions that may exist,
all we can conclude is that the cost of deploying fiber, even to the
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remotest of areas, may be more feasible than some decision makers
are aware of.
Drivers of Economy
One final reflection is that low-income regions do not need to imply
low market demand of broadband, and instead a conversion of digital challenges into digital opportunities may be possible. It is noteworthy that the basis of studies on broadband deployment and its
positive correlation to economic growth lies on improved accessibility and provision of goods, services and workforce, domestically and
internationally. Our take is that low-income regions are thus those
that could directly benefit from having a disproportionate size of
high-speed networks deployed to them. If coupled with specialized
training, international companies may find it competitively advantageous to displace possible work operations to remote areas in developing countries helping raise income levels of these communities.
This would require a QoS-ensured high-quality communication network that USF managing authorities could strategically consider to
enable lifting certain areas of the population to higher income levels.

BIBLIOGRAPHY

All URL links last verified and validated: 2013-05-20.
About.com. Circuit Switching vs. Packet Switching, May 2013.
URL http://voip.about.com/od/voipbasics/a/switchingtypes.
htm. (Cited on page 229.)
L. Ahlin. Principles of Wireless Communication. Professional Pub Serv,
2006. ISBN 9789144030807. URL http://books.google.ch/books?
id=6cIVAAAACAAJ. (Cited on page 38.)
T. Ahrens and C. S. Chapman. Doing Qualitative Field Research in
Management Accounting: Positioning Data to Contribute to Theory.
Accounting, Organizations and SocietyAcademy of Management Journal,
31:819–841, 2006. (Cited on page 10.)
L. Aléx and A. Hammarström. Shift in Power During an Interview Situation: Methodological Reflections inspired by Foucault and Bourdieu. Nursing Inquiry, 15(2):169–176, 2008. (Cited on page 21.)
Alliance for Telecommunications Industry Solutions. Atis Telecom Glossary, May 2013. URL http://www.atis.org/glossary/
definition.aspx?id=455. (Cited on page 31.)
Arkansas Cable Telecommunications Association. How Cable Works,
May 2013. URL http://arcta.org/how-cable-works/. (Cited on
page 36.)
V. Baghdasaryan. Effects of liberalization of telecom markets in developing countries: Armenia 1998-2008 case study. ICTON, Mo.D4.3,
2009. (Cited on page 234.)
R. Barro. Economic growth in a cross section of countries. The
Quarterly Journal of Economics, 106(425):407–443, 1991. (Cited on
page 51.)
A. Bryman. Social Research Methods. 2001. (Cited on pages 9, 10, 20,
21, 22, 24, and 25.)
Business Monitor International. Dominican republic, bmi quarterly
data 2012, 2012. (Cited on page 97.)
Business Recorder. Ptelenor connects remote villages of mirpurkhas.
http://www.accessmylibrary.com/article-1G1-221010791/
telenor-connects-remote-villages.html,

2010a.

(Cited on

pages 131 and 132.)

211

212

bibliography

Business
lages

Recorder.
Ptelenor
of
mirpurkhas.

connects

remote

vil-

http://www.telenor.com/

corporate-responsibility/initiatives-worldwide/
telenor-pakistan-completes-solarpowered-network/,

2010b.

(Cited on page 131.)
G. Carty. Broadband Networking. Beginner’s Guides. Mcgraw Hill Book
Company, 2002. ISBN 9780072195101. URL http://books.google.
ch/books?id=E_CcQgAACAAJ. (Cited on pages 31 and 32.)
CIA.

The world factbook.

https://www.cia.gov/library/

publications/the-world-factbook/geos/co.html,

September

2012. (Cited on page 93.)
CIA.

The world factbook.

https://www.cia.gov/library/

publications/the-world-factbook/geos/dr.html,

https:

\www.cia.gov/library/publications/the-world-factbook/
geos/my.html, September 2012a. (Cited on page 88.)

CIA.

The world factbook.

https:\www.cia.gov/library/

publications/the-world-factbook/geos/my.html,https:
\www.cia.gov/library/publications/the-world-factbook/
geos/my.html, September 2012b. (Cited on page 91.)

CIA.

The world factbook.

https://www.cia.gov/library/

publications/the-world-factbook/geos/pk.html,

September

2012. (Cited on page 90.)
CIA.

The world factbook.

https:\www.cia.gov/library/

publications/the-world-factbook/, September 2013. (Cited on

page 2.)
Clarinet Internet Solutions. ADSL Filters and Splitters, July 2011. URL
http://www.clari.net.au/adsl-filters-and-splitters/. (Cited
on page 35.)
CNSIC. e-dominicana. http://www.cnsic.org.do/edominicana/,
2011. (Cited on pages 98, 99, and 102.)
Colombian Ministry of ICT. Computadores para educar. http://www.
computadoresparaeducar.gov.co/, 2013a. (Cited on page 138.)
Colombian Ministry of ICT.

Vive digital regional san andres.
http://pinterest.com/pin/530298924842678613/, 2013b. (Cited
on pages 141 and 142.)

Colombian Ministry of ICT. Colombian ministry of ict. http://www.
mintic.gov.co, 2013c. (Cited on pages 135, 136, and 137.)
Communications Commission of Kenya. Implementation of the universal service fund. http:\www.cck.go.ke/links/consultations/

bibliography

current_consultations/Implementation_of_USF-Consultation_
Paper_No._1.pdf, 2009. (Cited on page 113.)

e-komunitifeldajelai.blogspot.se. e-komuniti felda jelai projek maxis
cyberkids 2011: Smk jelai (felda). http://e-komunitifeldajelai.
blogspot.se/, 2011. (Cited on page 122.)
Economic Transformation Programme. Various publications from
’economic transformation programme’ webpage: See appendix
for further link details. http://etp.pemandu.gov.my/, 2010-2013.
(Cited on pages 111 and 119.)
S. Eick. A history of indonesian telecommunication reform 1996-2006.
2007. (Cited on page 234.)
K. M. Eisenhardt. Building Theories from Case Study Research.
Academy of Management Review, 14(4):532–550, 1989. (Cited on
pages xvi, 9, 17, 18, 19, 22, 23, 26, and 27.)
K. M. Eisenhardt and M. E. Graebner. Theory Building from Cases:
Opportunities and Challanges. Academy of Management Journal, 50
(1):25–32, 2007. (Cited on pages 14, 19, 25, and 26.)
Elisleno.com.
tal.

San

andres

comenzo

2013

con

vive

digi-

Articlefrom:’http://www.xn--elisleo-9za.com/’.

SeeAppendixforfurtherlinkdetails.,

January 2013.

(Cited

on page 143.)
Engineering & Technology. Comms Satellite. Engineering & Technology, December 2010. (Cited on pages 33, 42, and 43.)
EPM.

Filiales nacionales.

https://www.epm.com.co/site/Home/

GrupoEPM/FilialesNacionales.aspx/, September 2013. (Cited on

page 135.)
ETB.
Inversionistas.
http://www.etb.com.co/inversionistas/,
September 2013. (Cited on page 135.)
M. Falch. 25 years of telecom/ict sector reform in europe, and beyond? In Increasing Role of Public Private Partnerships in the ICT
Ecosystem, Aalborg University CPH, November 2012. Conference
held in ITU, Geneva. (Cited on page 233.)
Federal Communications Commission. Sixth Broadband Deployment
Report. United States, July 2010. (Cited on page 32.)
Federal Communications Commission. What is Broadband?, May
2013. URL http://www.broadband.gov/about_broadband.html/.
(Cited on page 33.)

213

214

bibliography

Federal Land Development Authority. Federal land development authority official homepage. http://www.felda.net.my/, 2013. (Cited
on page 120.)
D. M. Fornefeld, G. Delaunay, and D. Elixmann. The impact of broadband on growth and productivity. MICUS - Management Consulting GmbH, 2008. A study on behalf of the European Commission.
(Cited on page 55.)
G. Fraquelli and D. Vannoni. Multidimensional performance in
telecommunications, regulation and competition: Analysing the european major players. Information Economics and Policy, 12:27–46,
2000. (Cited on page 234.)
Free On-Line Dictionary of Computing. Folddoc, May 2013. URL
http://foldoc.org/broadband. (Cited on page 32.)
F. Gasmi, A. Maingard, P. Noumba, and L. Rucuero Virto. Impact
of privatization in telecommunications - a worldwide comparative analysis. Toulouse School of Economics, Tï¿œlï¿œcom ParisTech,
The World Bank, OECD Development Centre, May 2011. (Cited on
pages 233, 234, and 235.)
GSMA.

Global

mobile

awards

http://www.
globalmobileawards.com/awards-2013/winners-2012/cat_id31,

2012.

2012. (Cited on page 136.)
G. J. Gulati and D. J. Yates. Different paths to universal access: The impact of policy and regulation on broadband diffusion in the developed and developing worlds. Telecommunications Policy, 36(9):749–
761, Oct. 2012. ISSN 0308-5961. doi: 10.1016/j.telpol.2012.06.013.
(Cited on pages 75, 76, 80, and 150.)
L. H. Gutierrez and S. Berg. Telecommunications liberalization and
regulatory governance: Lessons from latin america. Telecommunications Policy, 24:865–884, 2000. (Cited on page 234.)
N. A. Hisham, Z. Kamaruddin, and S. Nordin. Social problems and
its relationship with family institution in felda settlements: the local
perspective. European Journal of Social Sciences, 14(3):369–386, 2010.
(Cited on page 120.)
M. Hollowell. The Cable/broadband Communications Book. Number v. 3;
v. 1982-1983. Knowledge Industry Pubs., 1983. ISBN 9780894610318.
URL http://books.google.ch/books?id=QitJuAAACAAJ. (Cited on
page 31.)
J. B. Horrigan. Broadband adoption and use in america - obi working
paper series no.1. Federal Communication Commission, February 2010.
(Cited on pages 81, 82, and 150.)

bibliography

215

D. B. Horton. Setting National Broadband Policies, Strategies and
Plans. International Telecommunications Union, Place des Nations,
Geneva, Switzerland, May 2012. (Cited on pages 73, 76, 147, 156,
163, 171, and 173.)
H. E. Hudson. Defining Universal Service Funds. Intermedia, 38(1):
16–21, 2010. (Cited on pages 66 and 67.)
IDATE. World telecom services report, idate news 454, January 2009.
(Cited on page 2.)
IDATE. World telecom services, digiworld news 641, May 2013.
(Cited on page 2.)
T. Iida, J. Pelton, E. Ashford, and American Institute of Aeronautics and Astronautics. Satellite Communications in the 21st Century:
Trends and Technologies. Number v. 202 in Progress in astronautics
and aeronautics. American Institute of Aeronautics and Astronautics, 2003. ISBN 9781563475795. URL http://books.google.ch/
books?id=rOljMtDwn6sC. (Cited on pages xvi and 42.)
INDOTEL.
ciones.

Fondo

de

desarrollo

de

las

telecomunica-

http://www.indotel.gob.do/index.php/indotel/

fondo-de-desarrollo-de-las-telecomunicaciones,

http:

//www.indotel.gob.do/index.php/cgblog/1561/111/
Indotel-inicia-trabajos-de-elaboracion-del-Plan-bianual-2011-2013,

2012. (Cited on pages 100 and 101.)
Inteleconresearch.

Universal access funds.

http:\http://www.

inteleconresearch.com/pages/documents/UAFunds2007update.
pdf, 2007. (Cited on page 113.)

International Telecommunications Union.
http://www.ictregulationtoolkit.org,

ICT Regulation Toolkit.
2013.
(Cited on

pages xvii, 43, 59, 64, 65, and 72.)
Z. Irani, Y. D. Kumar, and M. D. Williams. Understanding consumer
adoption of broadband: an extension of the technology acceptance
model. JORS, pages 1322–1334, 2009. (Cited on page 80.)
ITU. Broadband Universe Portal: An ITU Contribution to the Broadband Commission. http://www.itu.int/ITU-D/broadband, October 2012. (Cited on pages xvii and 74.)
ITU. Ict Facts and Figures 2013. International Telecommunication Union,
February 2013. (Cited on page 2.)
ITU. Ict Price Basket (IPB), May 2013. URL http://www.itu.int/
ITU-D/ict/ipb/. (Cited on page 48.)

216

bibliography

ITU-D. Telecommunication Regulatory Survey 2012, 2012. URL http:
//www.itu.int/ITU-D/ICTEYE/Default.aspx. (Cited on pages xvii,
60, 61, 62, 68, 79, and 135.)
ITU Publications. The Birth of Broadband, September 2003. URL
http://www.itu.int/osg/spu/publications/birthofbroadband/
faq.html. (Cited on page 32.)

ITU-T. Vocabulary of Terms for Broadband Aspects of ISDN. Telecommunication Standardization Sector of ITU, June 1997. (Cited on
page 32.)
D. Jägeberg and F. Lindeberg. Bredband och internet i sverige : en
kartläggning av faktisk tillgång och användning ur ett ekonomiskt
perspektiv. Master’s thesis, Linköping University, Economic Information Systems, 2011. (Cited on pages 43 and 46.)
C. Jonscher. Information resources and economic productivity. Dissertation, Center for Information Systems Research, Sloan School
of Management, Massachusetts Institiute of Technology, December
1983. (Cited on page 53.)
S. Jordan. A layered united states universal service fund for an
everything-over-ip world. Telecommunications Policy, 33(3-4):111–
128, 2009. (Cited on pages 77, 78, 149, 155, 166, and 173.)
D. R. Katz. Impact of Broadband on the Economy. International
Telecommunications Union, Columbia Institute of Tele-Information
at Columbia University, April 2012. (Cited on pages xvii, xviii, 51,
52, 54, 55, 56, and 57.)
G. Keiser. FTTx Concepts and Applications. Wiley Series in Telecommunications and Signal Processing. Wiley, 2006. ISBN 9780471769095.
URL http://books.google.ch/books?id=F9QVc-YfZk8C. (Cited on
pages xvi, 34, 35, 36, 37, and 40.)
Kementerian Komuniksi Dan Multimedia Malaysia. Majlis pelancaran kampung tanpa wayar kampung melayu tambahtin oleh
yb dato’ seri utama dr. Articlefrom:’http://www.kpkk.gov.my/
’.Seeappendixforfutherlinkdetails., 2012. (Cited on page 117.)
Y. Kim, T. Kelly, and S. Raja. Building broadband: strategies and policies
for the developing world. World Bank e-Library. World Bank, 2010.
ISBN 9780821384206. (Cited on pages 73, 74, 163, and 172.)
H. Klein and M. D. Myers. A Set of Principles for Conducting and
Evaluating Interpretive Field Studies in Information Systems. MIS
Quarterly, 23(1):67–94, March 1999. (Cited on pages 9, 17, 24, 26,
and 27.)

bibliography

Komunikasi Korporat Kumpulan TM.
KTW Tinangol Bukan
Keloaan TM Malaysia.
http://www.bonology.com/2012/11/
ktw-tinangol-bukan-kelolaan-tm-malaysia.html, 2012. (Cited
on page 119.)
G. Kovács and K. M. Spens. Abductive Reasoning in Logistics Research. International Journal of Physical Distribution & Logistics Management, 35(2):132–144, 2005. (Cited on pages xvi, 10, and 11.)
P. Krugman.

The purpose of stimulus.

http://krugman.blogs.

nytimes.com/2009/09/04/the-purpose-of-stimulus/?_r=0, 2009.

(Cited on page 87.)
A. S. Lee and R. L. Baskerville. Generalizing Generalizability in Informations Systems Research. Informations Systems Research, 14(3):
221–243, 2003. (Cited on page 26.)
P. Lekvall and C. Wahlbin. Information för marknadsföringsbeslut. 4,
2009. (Cited on pages 10 and 12.)
L. MacKnight, W. Lehr, and D. Clark. Internet telephony. Mit Press,
2001. ISBN 9780262133852. (Cited on pages 77, 78, 80, 149, and 150.)
Malaysian Communication and Multimedia Commission. Various
publications from ’www.skmm.gov.my’: See appendix for further
link details. http://www.skmm.gov.my/, 2002-2012. (Cited on
pages 117, 118, and 119.)
Malaysian Communication and Multimedia Commission. Universal
service provision annual report 2008, 2009. (Cited on page 114.)
Malaysian Communication and Multimedia Commission. National
broadband initiative (nbi): High-speed broadband project (hsbb)
and broadband for general population (bgpp), 2010. (Cited on
page 114.)
Malaysian Communication and Multimedia Commission. Various
publications from ’myconvergence’ webpage: See appendix for further link details. http://myconvergence.com.my, 2010-2011. (Cited
on pages 114, 117, and 118.)
Malaysian Communication and Multimedia Commission.
Myconvergence: Felda jelai a plantation moves into the digital
age.
Articlefrom:’http://myconvergence.com.my’
.SeeAppendixforfurtherlinkdetails., 2011a. (Cited on page 120.)
Malaysian Communication and Multimedia Commission. Universal
service provision annual report 2010, 2011b. (Cited on pages 117,
118, and 119.)

217

218

bibliography

Malaysian Communication and Multimedia Commission. Itu-trai international training program 2012, regulating broadband in the era
of convergence hyderabad. http://www.itu.int/ITU-D/asp/CMS/
Events/2012/ITP2012/Malaysia_Presentation.pdf, 2012a. (Cited
on pages 114 and 119.)
Malaysian Communication and Multimedia Commission. Universal
service provision annual report 2011, 2012b. (Cited on pages 117
and 118.)
Malaysian Communications and Multimedia Commission. Malaysian
telecommunications act 1998, 1998. (Cited on page 109.)
Malaysian German Chamber of Commerce. Market watch 2012 - it
and telecommunications in malaysia, 2012. (Cited on page 110.)
MarketLine. Country analysis report: Malaysia 2012, 2012. (Cited on
page 109.)
D. D. Medina.
ciones sociales.

Programa

compartel

de

telecommunica-

Documentfrom:’https://www.dnp.gov.co/’.

SeeAppendixforfurtherlinkdetails., November 2008. (Cited on

pages 137 and 138.)
Ministry of Energy, Water and Communications.
Myicms
886 strategy. http://nitc.mosti.gov.my/nitc_beta/index.php/
national-ict-policies/myicms-886, 2006. (Cited on pages 112
and 113.)
Ministry of Information, Communications and Culture. Etp annual
report 2012. http://etp.pemandu.gov.my/annualreport/upload/
Eng_ETP2012_11_NKEA09_CCI.pdf, 2012. (Cited on pages 110, 111,
117, 118, and 119.)
Ministry of Information Technology. Broadband policy for pakistan,
November 2004. (Cited on pages 123, 124, 130, and 131.)
M. Morris, V. Venkatesh, and P. Ackerman. Gender and age differences in employee decisions about new technology: an extension to the theory of planned behavior. Engineering Management,
IEEE Transactions on, 52(1):69–84, 2005. ISSN 0018-9391. (Cited on
pages 82 and 151.)
MORRISON and FOERSTER. Bancrupcy statement tricom, s.a. http:
//bankrupt.com/misc/TricomDiscStatement.pdf, 2008. (Cited on
page 97.)
M. Msimang. The More Things Change, the More They Stay the Same:
Strategies for Financing Universal Broadband Access. "Trends In
Telecommunication Reform 2012 - Smart Regulation in a Broadband
World, pages 79–110, May 2012. (Cited on pages 44, 59, 64, 65, 66,
67, and 77.)

bibliography

J. Müller, E. Bohlin, J. Karpakka, C. Riis, and E. K. Skouby. Telecommunications liberalization in the nordic countries. Telecommunications Policy, November 1993. (Cited on page 234.)
N9kini.com.
Jalur lebar
rangkan jurang digital.

:

?kampung

tanpa

wayar?

ku-

Articlefrom’http://n9kini.com’

.SeeAppendixforfurtherlinkdetails., 2011. (Cited on page 117.)

J. Navas-Sabater.
Options to Increase Access Telecommunications Services in Rural and Low-Income Areas.
https:
//openknowledge.worldbank.org/bitstream/handle/10986/5927/
518390PUB0REPL101Official0Use0Only1.pdf?sequence=1,

2010.

(Cited on pages 71 and 156.)
N. Neogrponte. Another way to think about learning. Technology
Review, 2012/2013. (Cited on page 83.)
A. Nungu, T. Brown, and B. Pehrson. Challenges in sustaining municipal broadband networks in the developing world. E-Technologies
and Networks for Development, 2011, 2011. (Cited on pages 79, 80,
151, 165, and 169.)
OECD. National Broadband Plans, December 2010.
pages 77 and 149.)

(Cited on

OECD.
2010.

OECD
Broadband
Subscriptions
Criteria,
URL
http://www.oecd.org/internet/broadband/
oecdbroadbandsubscribercriteria2010.htm. (Cited on page 32.)

W. J. Orlikowski and J. J. Baroudi. Studying Information Technology
in Organizations: Research Approaches and Assumptions. Institute
for Operations Research, 1991. (Cited on page 9.)
Oxford Dictionaries. Definition: Objective. May 2013. URL http://
oxforddictionaries.com/definition/english/objective. (Cited
on page 26.)
PakTimes. Isp list of pakistan. http://www.paktimes.com/index.php?
pln=isp_index, 2013. (Cited on page 123.)
M. Perez. Informe de accion de incidencia regional colombia: Fondo
de comunicaciones.
http://www.apc.org/es/system/files/
CILACIncidenciaRegionalColombia_20090707.pdf,
June 2009.
(Cited on page 137.)
Portales Interactivos ETB. Se inaugura primer punto vive digital en
san andres y providencia. http://portales-interactivos-etb.
blogspot.se/2013/01/se-inaugura-primer-punto-vive-digital.
html, January 2013. (Cited on pages 142 and 143.)

219

220

bibliography

K. Ravenswood. Eisenhardt’s Impact on Theory in Case Study Research. Journal of Business Research, 64(7):680–686, 2011. (Cited on
page 17.)
N. Reid and R. Seide. 802.11 (Wi-Fi): Networking Handbook. Networking Series. McGraw-Hill/Osborne, 2003. ISBN 9780072226232.
URL http://books.google.ch/books?id=Q_pSAAAAMAAJ. (Cited on
page 41.)
RNC La Radio. Usd 4.700 millones ha invertido el mintic, en
san andres vive digital. http://www.rcnradio.com/noticias/
4700-millones-ha-invertido-el-mintic-en-san-andres-vive-digital-41474,

January 2013. (Cited on page 142.)
E.-O. Ruhle, I. Brusic, J. Kittl, and M. Ehrler. Next generation access (nga) supply side interventions: An international comparison. Telecommunications Policy, 35(9/10):794 – 803, 2011. (Cited on
pages 74, 75, 147, 157, 163, and 171.)
E. San Roman. Bringing Broadband Access to Rural Areas: A Step-byStep Approach for Regulators, Policy Makers and Universal Access Program Administrators - The Experience of the Dominican Republic. International Telecommunications Union, Place des Nations, Geneva,
Switzerland, November 2009. (Cited on pages 34, 60, 97, 102, 103,
104, and 105.)
S. Segan. ’Super Wi-Fi’: Super, but not Wi-Fi, January 2012. URL
http://www.pcmag.com/article2/0,2817,2399447,00.asp. (Cited
on pages 41 and 42.)
S. Sesia, I. Toufik, and M. Baker. LTE - The UMTS Long Term Evolution:
From Theory to Practice. Wiley, 2011. ISBN 9780470978641. URL http:
//books.google.ch/books?id=beIaPXLzYKcC. (Cited on page 40.)
M. K. Shahid, T. Shoulian, and A. Shan. Mobile Broadband: Comparison of Mobile WiMAX and Cellular 3G/3G+ Technologies. Information Technology Journal, 7(4):570–579, 2008. (Cited on pages 39
and 40.)
D. Sicker. Applying a layered policy model to ip based voice services.
In System Sciences, 2003. Proceedings of the 36th Annual Hawaii International Conference on, pages 151–160, 2003. doi: 10.1109/HICSS.
2003.1174335. (Cited on pages 78, 149, and 173.)
J. Singh. The institutional environment and effects of telecommunication privatization and market liberalization in asia. Telecommunications Policy, 24:885–906, 2000. (Cited on page 234.)
G. Sivalingam. Network governance in malaysia’s telecommunications industry. http://www.hks.harvard.edu/netgov/files/NIPS/
Paper_G_Sivalingam.pdf, 2007. (Cited on page 109.)

bibliography

221

P. C. Symeou. Economy size and performance: An efficiency analysis
in the telecommunications sector. Telecommunications Policy, 35:426–
440, 2011. (Cited on page 234.)
S. Taylor, D. Fisher, and R. Dufresne. The Aesthetics of Management
Storytelling: A Key to Organizational Learning. Management Learning, 33(3):313–330, 2002. (Cited on page 10.)
The Borneo Post.
band ? mcmc.

Minimum fee for wireless village broadhttp://www.theborneopost.com/2012/12/08/

minimum-fee-for-wireless-village-broadband-mcmc/,

2012.

(Cited on page 119.)
The World Bank. Online data portal, September 2013. (Cited on
pages 89, 90, 92, and 93.)
thechoice.my. Government ups 1malaysia netbook distribution
by 1.5 million. http://www.thechoice.my/featured-articles/
63291-government-ups-1malaysia-netbook-distribution-by-15-million,

2012. (Cited on page 114.)
V. Tintor, M. Vlade, M. Jankovic, and J. Radunovic. Liberalization of
the mobile telephony market in the republic of serbia. Technology
in Society, 31:384–398, 2009. (Cited on page 234.)
Trading Economics.

Colombian unemployment rate.

http://

www.tradingeconomics.com/colombia/unemployment-rate, 2013a.

(Cited on page 93.)
Trading
rate.

Economics.

Dominican

republic

unemployment

http:\www.tradingeconomics.com/Dominican-republic/

unemployment-rate, 2013b. (Cited on pages 88 and 97.)

Trading Economics.

Malaysia unemployment rate.

http:

\www.tradingeconomics.com/malaysia/unemployment-rate, 2013c.

(Cited on page 91.)
Trading Economics.

Pakistan unemployment rate.

http://

www.tradingeconomics.com/pakistan/unemployment-rate, 2013d.

(Cited on page 90.)
C. Troulos and V. Maglaris. Factors determining municipal broadband strategies across Europe. Telecommunications Policy, 35(9):842–
856, Oct. 2011. (Cited on pages 74, 76, 148, 166, 168, 173, and 174.)
D. S. Turner. Universal Service Reform and Convergence - USF Policy
for the 21st Century. 2006. (Cited on pages 77, 167, and 174.)
United Nations. Universal Declaration of Human Rights. United Nations General Assembly, December 1948. (Cited on page 1.)

222

bibliography

United Nations. Promotion and Protection of All Human Rights,
Civil, Political, Economic, Social and Cultural Rights, including
the Right to Development. United Nations General Assembly, 23(3):
A/HRC//20/L.13, June 2012. (Cited on page 1.)
United Nations Statistics Division. Standard country or area codes
for statistical use, May 2013. URL http://unstats.un.org/unsd/
methods/m49/m49.htm. (Cited on page 237.)
Unknown Blogger Nr.1.
Kampung tanpa wayar tanpa capaian internet. Articlefrom:’http://www.buletinonline.net’
.SeeAppendixforfurtherlinkdetails., 2013. (Cited on page 119.)
Unknown
Pelacur

Blogger
Tua?

Nr.2.

TM

Malaysia

Bagaikan

Articlefrom’http://sabahkini.net/’.

SeeAppendixforfurtherlinkdetails., 2012. (Cited on page 119.)

J. Ure. Telecommunications privatization: evidence and some lessons.
Telecommunications Research Project, University of Hong Kong, October
2003. (Cited on pages 233 and 234.)
USF Pakistan. Pusf pakistan webpage. http://www.usf.org.pk, 2013.
(Cited on pages 125, 126, 128, and 129.)
A. Valdar and Institution of Engineering and Technology. Understanding Telecommunications Networks. IET telecommunications series. Institution of Engineering and Technology, 2006. ISBN 9780863413629.
URL http://books.google.ch/books?id=6uOdy57TUIgC. (Cited on
pages xvi, xvii, xviii, 34, 35, 36, 38, 39, 228, 229, 230, 231, and 232.)
Viasat.
URL

High-Capacity Satellite System and ViaSat-1, May 2013.
http://www.viasat.com/broadband-satellite-networks/

high-capacity-satellite-system. (Cited on page 43.)

S. Wallsten. Ringing in the 20th century: The effects of state monopolies, private ownership, and operating licenses on telecommunications in europe, 1892-1914. World Bank, 2000. (Cited on page 234.)
Warid. Waridtel.com. www.waridtel.com, 2013. (Cited on page 123.)
M. Weik.
Communications Standard Dictionary.
Springer, 1996.
ISBN 9780412083914. URL http://books.google.ch/books?id=
jxXDQgAACAAJ. (Cited on page 31.)
M. D. Weiner, O. T. Puniello, R. B. Noland, D. Ciemnecki, and
C. Turakhia. Consider the non-adopter: Developing a prediction
model for the adoption of household-level broadband access. SocioEconomic Planning Sciences, 46(3):183 – 193, 2012. ISSN 0038-0121.
doi: 10.1016/j.seps.2012.04.001. (Cited on pages 81, 82, 151, 153,
and 173.)

bibliography

Wikipedia. Tin Can Telephone, May 2013. URL http://en.wikipedia.
org/wiki/Tin_can_telephone. (Cited on pages xvii and 227.)
World Wide Web Foundation. The Web Index, 2012. URL http://
thewebindex.org/. (Cited on page 32.)
P. Xavier. Monitoring telecommunications deregulation through international benchmarking. Telecommunications Policy, 20(8):585–606,
1996. (Cited on page 234.)
M. Yardley. Developing Successful Public-Private Partnerships to Foster Invstments in Universal Broadband Networks. Analysys Mason,
2012. (Cited on pages 63 and 64.)
S. Zheng and M. R. Ward. The effects of market liberalization and privatization on chinese telecommunications. China Economic Review,
22:210–220, 2011. (Cited on page 234.)
W. G. Zikmund.
page 12.)
Zong. Zong.com.
page 123.)

Business Research Methods.

1984.

http://www.zong.com.pk/, 2013.

(Cited on
(Cited on

223

Part VI
APPENDIX

A

ICT NETWORKS AND ARCHITECTURE

This section aims to provide a introductory and pedagogic overview
of a general telecommunications network and associated terminology
that will be used in this report. The purpose is to provide a reader
without a background in telecommunications networks an overview
of how users access both the Internet and each other from a national
and international perspective. We note that this does not provide an
exhaustive view of telecommunications networks, especially for those
with a telecommunications background.
a.0.1

Architecture of Multipoint Communication

The most basic aspect of two-way communication can be exemplified
with the tin can telephony illustration in figure 461 .

Figure 46: A tin can telephone (Wikipedia, 2013).

For two people to communicate, each requires a customer-premises
equipment (CPE) capable of both sending and receiving signals and
a communication link with a specific type of transmission medium
between them. In figure 46, the CPE takes the form of a tin can and
the transmission medium a taut string or wire. Modern CPEs can
1 Basic two-way communication should not be confused with a point-to-point hotline
that is a pre-assigned dedicated link, such as the Moscow-Washington hotline. In the
Moscow-Washington hotline example, the dedicated link is relayed through the National Military Command Center.
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take various forms such as legacy telephones, routers, or other home
networking adaptors. Transmission media can take both wired and
wireless forms such as copper wire, coaxial cable, and optical fiber
in the former and satellite, Wireless Fidelity (Wi-Fi), and mobile communications in the latter.
We continue with legacy telephones as the CPE example when scaling up the number of points of communication. Figure 47 depicts four
telephones with each possible pair interconnected amounting to six
links. For connecting an arbitrary number of telephones, n, with one
another, a total of n(n−1)
links are required. For large n, this frac2
n2
tion approaches 2 and indeed requiring 5,000 direct links to create
a network of 100 telephones - deemed as impractical (Valdar and Institution of Engineering and Technology, 2006).

Figure 47: Four-point inter-communication (Valdar and Institution of Engineering and Technology, 2006).

For these cases, an exchange is introduced to set up links between
CPEs in need of communication, with the exchange redirecting this
communication traffic from sender to receiver as in figure 48. The
term traffic describes the flow of communication, here in terms of
telephone calls but generally used to describe the flow all types of
data. The link between the exchange the CPE can be referred to with
several names such as local loop, subscriber line, and last mile (Valdar
and Institution of Engineering and Technology, 2006).
For n telephones, n links are required to the exchange. These exchanges were traditionally run by a telephone company (also called
a ’telco’) with human operators in charge of receiving communication requests and redirecting (or switching) these to their appropriate
destinations2 (Valdar and Institution of Engineering and Technology,
2006).

2 Human operators were used prior to the introduction of automatic exchanges

ict networks and architecture

Switching methods for traffic are primarily based on either circuit
switching or packet switching. Circuit switching, the manor by which
operators commonly set up communication links, creates a dedicated
link between sender and receiver, thus blocking the links for other
usage (About.com, 2013). Packet switching, as used for the Internet,
divides traffic into blocks of binary code with embedded addressstamps. These blocks do not require dedicated links to reach their destination; they can all be sent to an exchange, regardless of sequence
and order, where blocks of the same message may be redirected along
different paths to the same destination (About.com, 2013) - similar to
how a mailman can take different routes to deliver an envelope to
a mailbox. Regardless of route, all envelopes with the same address
end up in the same mailbox.

Figure 48: An exchange (Valdar and Institution of Engineering and Technology, 2006).

Valdar and Institution of Engineering and Technology (2006) notes
that an exchange helps reduce cost for connecting many CPEs together but various factors are important to consider when considering exchanges. In smaller regions, such as villages, single exchanges
may suffice, due to the short distances involves and the relative high
density of users. As the area to be served becomes larger, more exchanges are required to handle the increasing amount of traffic involved. The use of several exchanges is necessary to cover several
different regions, especially when covering an entire country.
As the number of exchanges increases, the length of last-mile lines
decreases; inversely, fewer exchanges increases the length of lines.
The costs of each needs to be determined in order to find a point
of equilibrium where the total cost of the two are at a minimum (Valdar and Institution of Engineering and Technology, 2006).
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Another important factor to take into consideration are the electrical (or electromagnetic) characteristics of the last mile links. For fixed
lines, longer lines entail higher electrical resistance which results in
poorer quality of service, and for wireless links, energy dissipates
proportionally to the squared distance from the point of transmission and can thus reach a receiver with a too poor a signal strength.
Moreover, exchanges have limited capacities. Traditionally, a human
operator was expected to handle up to six calls simultaneously and
analogous capacity restrictions apply to modern exchanges (Valdar
and Institution of Engineering and Technology, 2006)3 .
When two or more exchanges are employed, junction routes are required to link these together according to the same logic as for CPEs.
Depending on the economics involved, exchanges may be clustered
together to a trunk exchange and several trunk exchanges are interlinked with a trunk tandem as a common node. How CPEs, exchanges,
trunks and tandems form a hierarchial network is depicted in figure
49.
This hierarchy of network components for a telephony network
constitutes a public switched telephone network (PSTN) and is typically maintained by an operator. The PSTN of one operator also
collects traffic from its set of subscribers destined for subscribers of
another operator’s PSTN and similarly distributes traffic from subscribers of other PSTNs to its own subscribers. Typically, there are
several PSTNs in a country, each being owned by a different operator.
Some operators achieve national coverage with their network, others
have limited geographical coverage or only serve specific types of
customers. When involving several PSTNs from different operators,
interconnection rules come into play.
a.0.2

The Internet and ISPs

PSTN is designed for fixed telephony; however, an operator may want
to be to provide a wider range of services made available by other
networks. The Internet is an example of such a network that actually
is a network of networks, being able to communicate with one another with the standardized Internet Protocol (IP), a type of protocol
for packet-switching as explained in section A. Figure 50 illustrates
a simplified schematic diagram of how a computer may connect to
any other computer or server in the world. The computer connects to
its Internet service provider (ISP) via any of a series of access technologies for example ISDN or ADSL. Modern access technologies used for

3 A cellular base station may for example run out of available downlink transmit
power or spreading codes to assign to all in-cell users.

ict networks and architecture

Figure 49: A hierachial telecommunication network (Valdar and Institution
of Engineering and Technology, 2006).
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broadband access is detailed in section 3.2.

Figure 50: Computers connecting through the Internet (Valdar and Institution of Engineering and Technology, 2006).

Similar hierarchies as in the PSTN case exist for data networks and
ISPs. A subscriber may connect to a local ISP who provides Internet
access by linking its network with higher order ISPs, with the highest forming the backbone network. These backbone networks may be
interconnected with other ISPs from around the world, and using the
standardized IP as the communication method, the Internet allows
computers to access and share data from any Internet network worldwide (Valdar and Institution of Engineering and Technology, 2006).

B

S E C T O R L I B E R A L I Z AT I O N A N D P R I VAT I Z AT I O N

A large set of market reforms have been applied to telecommunication sectors worldwide since the 1980s. The reforms have mainly involved liberalization, where the sector has been opened up to competition in both the wired and wireless segments. The act of liberalization
has in most cases been coupled with privatization, i.e. shifting public
ownership of players in the ICT sector to private ownership, and the
creation of national regulatory agencies (NRAs) (Gasmi et al., 2011).
Reforms in the ICT sector1 began in the United States in the late
1960s and continued with the United Kingdom in 1984, the rest of
European Union and Japan in Asia in the late 1980s (Ure, 2003, Falch,
2012).
One straight-forward manner of liberalizing ICT markets have been
to simply award operator licenses to new private entrants or in other
cases to allow for joint ventures with the incumbent. Different types
of arrangements to permit partnerships between public and private
entities have come about so to circumvent complete public or private ownership through various revenue-sharing economic arranagements. Examples of an early type of outsourcing was the Build-Transfer
(BT) model, where private capital was permitted to revenue share as
contractors and consultants to the incumbent. Other models, such as
the Build-Transfer-Operate (BTO), transfer ownership of network assets
to the public after construction whereas a Build-Operate-Transfer (BOT)
model entailed moving ownership back to the public only upon expiration of a franchise deal. These were early types of PPPs (Falch, 2012,
Ure, 2003).
In theory, privatization is warranted as to presumably increase community welfare by shifting a regulated monopoly, offering a narrow
range of services, to the market place with a greater variety of services and affordability. While this pressumption is not questioned
here, there are nonetheless many factors that affect the success of
liberalized and privatized markets. These include the structure of the
markets (e.g. from pure monopoloies to monopoly competition), type
of industry regulation (e.g. from self-regulation to independent regulator), varying operating environments (e.g. from small and highly
developed city economies to low-income rural areas, and types of
1 We use ICT sector to connote both the traditional telecommunications (or telecom)
sector and information technology sector.
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technologies (from state-of-the-art digital equipment to poorly maintained analog switches) (Ure, 2003). So although liberalization and
privatization have entailed many benefits, some authors show that
these sectors reform do not apply equally to all countries due to these
factors (Gasmi et al., 2011).
Several studies worldwide exemplify the positive effects of liberalization. In Armenia, for example, mobile cellular penetration and foreign investment in telecom increased drastically immediately following the entrance of a second mobile operator (Baghdasaryan, 2009). A
study of a series of countries by Singh in Asia showed that the effectiveness of liberalization and privatization highly depended on the
role that politics play in these efforts, highlighting the case of strong
states in East Asia (South Korea, China, and Singapore) managing to
achieve impressive growth in infrastructure through its liberalization
and privatization process through the use of universal service provisions2 (Singh, 2000). In Australia, the introduction of competition met
the short-term expectations of liberalization on international, mobile
and long-distance services as well as lowering prices and increasing
customer satisfaction (Xavier, 1996). A study on China concluded that
it has been primarily mobile services that has benefited the most from
liberalization, accounting for half the calling volume of fixed services
pre-liberalization to three times the calling volume of fixed services
following liberalization (Zheng and Ward, 2011). We have identified
more country-case positive experiences across Europe, The Americas,
and parts of Asia. (Fraquelli and Vannoni, 2000, Symeou, 2011, Eick,
2007, Gutierrez and Berg, 2000, Müller et al., 1993, Tintor et al., 2009,
Wallsten, 2000)
Aggregated worldwide studies in the ICT literature and the effects
of liberalization and privatization has been covered by amongst others Gasmi et al. (2011). Their study shows that in the regard of liberalizations’ effects on infrastructure deployment, the introduction
of competition has indeed resulted in measurable improvements for
fixed-line network deployment and labor efficiency in non-OECD
countries. Such a general concensus does not however exist for the effects of privatization. Various studies show that privatization reduces
unmet demand by 10-28% across the globe and other studies show no
significant or even a negative impact of privatization on fixed-line deployment. Some authors find that privatization specifically coupled
with independent regulators has experienced large gains in network
expansion as compared to without (Gasmi et al., 2011). An econometric analysis performed by these authors, covering the 1985-2008
period, shows upons gaps on differing geographic areas. In Latin
America and the Caribbean, privatization was shown to have a weak,
2 see section 5.1 for more on universal access and service policies

sector liberalization and privatization

but positive, effect on labor efficiency and prices of fixed services. For
African countries rich in resources and resource scarce landlocked
countries, the impact of privatization was shown to be strong and
negative (Gasmi et al., 2011).
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B R O A D B A N D P E N E T R AT I O N

Broadband Penetration. The broadband
penetration level pr , for
X
pc nc
a region r, is calculated as pr =

X

c∈r

nc

where c ∈ r denotes

c∈r

all the countries c within the given region r and nc denotes the
population n in country c.
It bears noting that for global numbers, r takes on all the countries
in the world. For the sake of clarity, global statistics are given in blue
charts or bars, and regional data is given in green. Moreover, the countries encompassed by penetration data at the ITU, reflect 97% of the
global population compared to the total United Nations’ population
data1 . Considering the omitted countries, we believe that the resulting figures depict the situation well; however, the reader should take
heed to which countries that are not included in the data.
The ITU/BDT and the United Nations Statistics Division make certain different regional segmentations of countries, both in terms of geographic division and level of development. Segmentation are done
for pure statistical convenience and does not necessarily reflect the
stage reached by individual countries (United Nations Statistics Division, 2013).
The division below of developing and developed economies thus
follows the common practice where Japan (in Asia), the United States
of America and Canada (in North America), Australia and New Zealand
(in Oceania), and Europe are considered developed countries and the
remaining as developing (United Nations Statistics Division, 2013). Geographically, the ITU/BDT divides the world into Africa, Arab States,
Asia & Pacific, Commonwealth of Independent States2 , Europe, and
the Americas.

1 Countries without penetration data are: Equatorial Guinea, Guinea-Bissau, Lesotho,
Sierra Leone, Somalia, South Sudan, Dominica, Grenada, Guatemala, Saint Kitts and Nevis,
Afghanistan, Democratic People’s Republic of Korea, Iraq, Kuwait, Montenegro, Mrshall Islands, Micronesia, and Vanuatu.
2 Consists primarily of former Soviet republics.
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I N T E RV I E W E E S , T O P I C S , A N D Q U E S T I O N N A I R E

In this section we include detailed information on the interviewees
used for the study, the topics discussed and the questionnaire sent
out to gather executional level information.
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Format
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Survey
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone

Organization
USF)Project)Agency
ICT)Ministry
ICT)Ministry
ICT)Ministry
ICT)Ministry/)Consultancy
ICT)Ministry/)Consultancy
0
ICT)Reg.)Consultancy
Opeartor
USF
USF
USF
Opeator

Position
Administrative)Officer
Senior)Advisor
Adm.)Project)Officer
Technical)Officer
Senior)Advisor/PM*
Senior)Advisor/PM*
End0User
President
Senior)Regulatory)Mgmt.
Senior)Mgmt.
Technical)Officer
Technical)Officer
Project)Specializt

Note:)With)no)exception,)all)interviews)were)held)for)durations)between)500)and)70)minutes.

*The)same)interview)subject)was)interviewed)at)two)different)occasisons.

Date
2013001011
2013004030
2013004030
2013004030
2012010017
2012012012
2013002008
2012012007
2013001008
2012012011
2012012011
2012012011
2013002025

Interview)References)and)0Topics
Interview)topics
State)of)ICT)and)USF)in)Colombia
NBP,)Project)features0)and)experineces
NBP,)Project)features0)and)experineces
NBP,)Project)features0)and)experineces
USF)Project)features0)and)experiences
On)conducting)ICT)research
End0user)experiences
General)USF)features)and)experiences
USF0)and)regulatory)situation)in)Malaysia
USF)Features)and)experiences
USF)Features)and)experiences
USF)Features)and)experiences
USF)realtions)and)Project)experiences

Country/Region
Colombia
Colombia
Colombia
Colombia
Dominican)Rep.
Dominican)Rep.
Dominican)Rep.
International
Malaysia
Pakistan
Pakistan
Pakistan
Pakistan
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Interview  Checklist  by  topic
While  the  interviews  naturally  drifted  towards  a  few  specific  topics  of  interest  
mentioned  under  Interview  References  and  -‐‑Topics,  the  following  list  of  
interview  topics  acted  as  a  checklist  during  the  interviews  to  ensure  that  no  
areas  of  interest  were  overseen  in  the  discussions.  
1.  State  of  ICTs  in  country
2.  Broadband  &  interet  Usage  trends
3.  Broadband  goals
3.1  National  Broadband  Plan
3.2  Universal  Access  &  Service
4.  Universal  Service  Fund
4.1  USF  in  general
4.2  USF  Regulations
5.  Stakeholders  involved
5.1  Regulator
5.2  Operator
5.3  ISP
5.4  Vendor
5.5  Stakeholdder  involvement
5.6  Local  stakeholders
6.  Features  of  project
6.1  Pre-‐‑studies
6.2  Business  model
6.3  Stakeholder  communication
6.4  Monitoring
6.5  Technology
6.6  Bidding  proccess
6.7  Terms  and  agreements
7.  Broadband  results
7.1  Project  results
7.2  Demand
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Dominican Republic, Los Botados End-User Survey
We are researching the effects the introduction of Internet has had in different
parts of the world and would like to understand the impact it has had in Los
Botados. The questions are fairly simple but in order for us to best understand
the experiences of your community, please feel free to provide more
information
your
andinexperiences
Internet
was introduced.
Our
researchofwill
result
a report tosince
the United
Nations'
International
Telecommunications Union (ITU) who deal directly with those that are
responsible for deploying Internet worldwide (e.g. governments, regulators,
internet service providers and operators) and we see this as a great opportunity
for your opinions and experiences to reach decision-making bodies. Therefore,
1 = Very hard
5 = Very easy
1) How easy is it to get hold of the following services in your community?
A) Computer with Internet at a telecenter or internet café
B) Computer with Internet in school or library
C) Internet on own home-computer
D) Wireless internet on mobile phone
E) Other, please specify ________________________ (Computer with internet
at the workplace)

1
1
1
1

2
2
2
2

3
3
3
3

4
4
4
4

5
5
5
5

1 2 3 45

Which factors make it easy/hard to access Internet services? What is good/bad?

How well does each way of accessing the Internet meet your
2) needs/requirements?
A) Computer at telecenter or Internet café
B) Computer at school or library
C) Household-computer
D) Mobile phone
E) Other, please specify ________________________ (Computer with internet
at the workplace)
What determines how well a specific way of accessing the Internet meets the
user needs/requirements? What is good/bad?

3) How often do you use the Internet?
A) Daily
B) A couple of times a week
C) Once a week
D) Once a month
E) Not at all
Is there a relationship between your answers between Q1/Q2 and Q3? If so, can
you elaborate?

1 = Not at all
5 = Very well
1
1
1
1

2
2
2
2

3
3
3
3

4
4
4
4

5
5
5
5

1 2 3 45
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1 = Very dissatisfied
5 = Very satisfied
4) On a typical internet connection, how would you rate the level of satisfaction in:
A) Accessing and navigating webpages with only text?
B) Exchanging e-mails or instant messages (chatting)?
C) Accessing and navigating webpages with interactive content (e.g.
Images/animations etc)?
E) Downloading programs and/or files?
F) Streaming audio services (eg. on-line radio)?
G) Streaming a video (eg. on YouTube)?
H) Playing advanced games online against other players?

1 2 3 45
1 2 3 45
1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

Which factors affect your community's level of satisfaction of accessing and
navigating the Internet? What is good/bad?

5) How important are the following types of webpages or applications?
A) Social media and chat services (eg. Facebook, Twitter, Google+, MSN
Messenger, Yahoo Messenger)
B) Email (e.g. Hotmail, Gmail, Yahoo Mail)
C) Audio Communication (e.g. VoIP, Skype)
D) Video Communication (e.g. Video-conferencing, Skype)
E) Health and governmental administrative servicies (e.g. Tax-declarations,
registering newborn babies)
F) Subject information/research on topics (eg. wikipedia, weather, cooking,
sports etc.)
G) Banking/Financial applications (e.g. Online banking, money management)
H) Online gaming

1 = Not important
5 = Very important
1
1
1
1

2
2
2
2

3
3
3
3

4
4
4
4

5
5
5
5

1 2 3 45
1 2 3 45
1 2 3 45
1 2 3 45

What is the background to why certain services/applications are more important
than others? Who has affected this and how?

6) How much do you access:
Dominican Republic websites (.do)?
Other Spanish-language websites (e.g. .es, .ar, .co, .mx)?
International websites (e.g. .com, .net, .org)?
What is the background to why certain services/applications are more important
than others? Who has affected this and how?

1 = Not at all
5 = Very much
1 2 3 45
1 2 3 45
1 2 3 45
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1 = Disagree strongly
7) To what extent do you agree with the following statements:
5 = Agree strongly
The ways the community most commonly accesses the Internet corresponds to
the devices most commonly used by the community that could provide Internet
access.
1 2 3 45
The ways of accessing Internet services matches the community's needs,
requirements and desires.
1 2 3 45
Accessing the Internet is affordable for the community.
1 2 3 45
The quality of Internet services satisfies the community's expectations.
The community is progressing towards making the Internet a central part of their
daily lives.

1 2 3 45
1 2 3 45

What makes accessing and using the Internet difficult in your community?

8) To what extent do you agree with the following statements:
Active involvement by local politicians is important in getting the community to
gain all the benefits the Internet has to offer.
The community is satisfied with the involvement provided by local politicians.
Active involvement by Internet service providers and operators is important in
getting the community to gain all the benefits the Internet has to offer.
The community is satisfied with the involvement provided by Internet service
providers and operators.
Active involvement by local citizens and local organizations is important in
getting the community to gain all the benefits the Internet has to offer.
The community is satisfied with the involvement provided by local citizens and
local organization.
Why is/isn't the involvement of these stakeholders important? If they are
important, what is their function/role in maximizing Internet benefits for the
community?

9) Do you have any additional comments?

Details about you:
Name
Age
Gender
Email address
Level of education

1 = Disagree strongly
5 = Agree strongly
1 2 3 45
1 2 3 45

1 2 3 45
1 2 3 45

1 2 3 45
1 2 3 45

E

ADDITIONAL HYPERLINKS

In this section large links accessed as part of the Malaysian and Colombian country case studies are listed. The links are divided according
to how they have been categorized and labeled in the bibliography
for simplifying cross-referencing.
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Malaysian	
  Case	
  study	
  
Economic  Transformation  Program  (ETP)  -‐‑  http://etp.pemandu.gov.my/  
  http://etp.pemandu.gov.my/upload/etp_handbook_chapter_13_communications_content.pdf  
  http://etp.pemandu.gov.my/annualreport/upload/Eng_ETP2012_11_NKEA09_CCI.pdf  
  
Malaysian  Communications  and  Multimedia  Commission  (MCMC  or  SKMM)  -‐‑  
http://www.skmm.gov.my/  
  http://www.skmm.gov.my/skmmgovmy/files/attachments/RFP_USP_Broadband_02_2011_5052011.pdf  
  http://www.skmm.gov.my/skmmgovmy/media/General/pdf/Designation_USP_CBA-‐‑KTW.pdf  
www.skmm.gov.my/skmmgovmy/files/attachments/USP_Claim_Template.xls  

  

  http://www.skmm.gov.my/skmmgovmy/files/attachments/USP_reg2002_eng.pdf  
  http://www.skmm.gov.my/skmmgovmy/files/attachments/RFP_USP_Broadband_02_2011_5052011.pdf  
  
.MyConvergence  (a  MCMC  publication)  -‐‑  http://myconvergence.com.my  
  
http://myconvergence.com.my/main/images/stories/PDF_Folder/jan2011/MyC_07_pg11_pg13_Dato_Ser
i_Utama.pdf  
http://www.myconvergence.com.my/main/images/stories/SpecialEdition/pdf/MYcon_special_ALL_low.
pdf  
  http://www.myconvergence.com.my/main/images/stories/SpecialEdition/pdf/MyConBumper_p13-‐‑
17_MalaysianBB.pdf  
http://myconvergence.com.my/main/images/stories/PDF_Folder/jan2011/MyC_07_pg11_pg13_Dato_Ser
i_Utama.pdf  
http://myconvergence.com.my/main/images/stories/PDF_Folder/july2011/MyCv08_pg11_14_felda\%20j
ela_lowi.pdf  
  
Kementerian  Komuniksi  Dan  Multimedia  Malaysia    -‐‑  http://www.kpkk.gov.my  
  http://www.kpkk.gov.my/index.php?option=com_content&view=article&id=4483%3A2012-‐‑07-‐‑02-‐‑02-‐‑00-‐‑
43&catid=225%3A2012&lang=bm  
	
  
N9kini.com	
  	
  
  http://n9kini.com/jalur-‐‑lebar-‐‑%E2%80%98kampung-‐‑tanpa-‐‑wayar%E2%80%99-‐‑kurangkan-‐‑jurang-‐‑
digital/  

additional hyperlinks
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Buletinonline.net	
  
  http://www.buletinonline.net/v6/index.php?option=com_content&view=article&id=6052:kampung-‐‑
tanpa-‐‑wayartanpa-‐‑capaian-‐‑internet&catid=36:berita-‐‑nasional&Itemid=212  
	
  
sabahkini.net	
  
  http://sabahkini.net/index.php?option=com_content&view=article&id=16154:tm-‐‑malaysia-‐‑bagai-‐‑
pelacur-‐‑tua&catid=66:surat-‐‑pembaca&Itemid=72  
  

  

Colombian	
  Case	
  study:	
  
Departamento	
  Nacional	
  Planeación	
  -‐	
  www.dnp.gov.co	
  
https://www.dnp.gov.co/Portals/0/archivos/documentos/GCRP/Otros/Compartel%20-‐‑
%20Casos%20Exitosos.pdf  
El	
  isleno	
  -‐	
  xn-‐-‐elisleo-‐9za.com	
  
http://www.xn-‐‑-‐‑elisleo-‐‑9za.com/index.php?option=com_content&view=article&id=5026:san-‐‑andres-‐‑
comenzo-‐‑2013-‐‑con-‐‑el-‐‑primer-‐‑punto-‐‑vive-‐‑digital&catid=36:politica&Itemid=79  
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