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Abstract

Obijective of this study was to propose a set of national broadband strategies that suits to
Sri Lankan context. Strategic planning process is used as the model to build up national
broadband strategies. Initial step of the model is to set some strategic objectives. Therefore,
set of strategic objectives, goals, targets for broadband were proposed. It is required to
conduct an environmental scanning process which can be used to identify internal and
external factors of the broadband environment. Environmental scanning process was done
by a questionnaire which was administered among industry personnel and also the face to
face interviews were carried out with government body personnel which represented from
TRCSL and ICTA. Interviews which were carried out, revealed about existing broadband
strategies and also the national broadband policy which has been drafted by a committee
of broadband experts. Then the set of broadband plans were formulated and proposed and
output of literature was used a platform to build up broadband plans. Literature survey
was carried as an analysis of approaches that leading countries have taken in expanding
their broadband markets, with a focus on the Republic of Korea. In addition, case studies
covered Finland, France, Japan and the United States. Another case study of broadband
implementation of Nigeria was also discussed in literature survey. Then this study revealed
some set of broadband initiatives and policies that can be aligned with broadband plans.
Those initiatives and policies are validated by the outcome of the literature survey and the
discussion which had with government body personnel.

Key words:
Broadband initiatives, broadband plans, broadband policies, environmental scanning,

strategi(_‘ nhiectiveg ctratanic nlannina nrocess
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1 INTRODUCTION

1.1 Problem Statement/Motivation

The development of broadband infrastructure and services should represent one of
the top priorities of governments. For any country to be economically competitive
in the global market, its population, businesses and non-for-profit organizations
need access to high-speed broadband services. Most countries have preferred the
more proactive approach of implementing a national broadband plan. The approach
adopted by a government depends on whether it seeks to intervene to drive or
facilitate development, or whether it prefers to rely on market forces to increase
coverage. Most of the developing and developed countries like South Korea;
Canada etc. have broadband national strategies. All the telecommunication
operators’ focus on those national objectives to accomplish and their organizational
broadband strategies are building upon the national wise strategies. For developing
country likegri Lanka, it isrequired andenabling facter.tq have national broadband
strategies| ‘Eﬁé govammentoefi Sril Lanka; has [an ohjective,ip; make Sri Lanka a
‘knowledge."hijb'. Implementatiomot.matiokal broadband strategy will be a catalyst,

in the process of making Sri Lanka a knowledge hub.

Broadband services were introduced to Sri Lanka in the year of 2009. According to
statistics of ITU [1] still fixed broadband penetration (Figure 1) mobile broadband
penetration (Figure 2) and internet usage is in low position when it’s compared with
developing countries. According to the statistics of 2015 which his published by
ITU [2], fixed broadband penetration is 2.6% and internet penetration is 25% But
on the other hand Sri Lanka has a very high mobile phone usage of 103% in the
year of 2014 [3]
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Figure 3: Percentage of individuals using internet
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According to.the statistics of .mobile,handset penetration and mobile broadband

T,

penetratio (§ty

u}early seen fagtor-that, even though.Sr kanka.has higher number of

mobile phepespenetration, st Sni-Lankéh are not get used to internet access via

mobile. This is also evident from the low percentage of internet access of Sri Lanka
(Figure 3). Computer literacy rate is another good indicator which links with
broadband penetration. Computer literacy rate of Sri Lanka in 2014 is 25.3% [4]

Therefore it is required to have set national broadband strategies in order to develop
broadband services and promote broadband among communities in Sri Lanka.
Implementation of national broadband strategies will help government and
broadband service providers to develop broadband services and increase the

broadband penetration in Sri Lanka.


http://www.itu.int/

1.2 Research Objectives

Researcher has identified following research objectives in order to overcome above

mentioned research problems

Develop set of broadband objectives and goals for Sri Lanka
Recommend set of broadband plans
Recommend set of broadband initiatives

Propose set of broadband policies in order to support broadband plans and
initiatives

1.3 Research Scope

Research will be cover following;

Analysis of existing broadband strategies which cover broadband plans,
policies and initiatives of Sri Lanka

Analysis and review of successful case studies of broadband implementation
of deve loped-cBUNtFEs Y the litefatird Stivey

Idenfffi/ proadband deyelopment Stratégies of Some developing countries in the
literature survey

Collect data from broadband services providers

Collect data from TRCSL and ICTA

Identify initiatives for broadband promotion and development which have been
taken by broadband operators and government.

Carrying out an environmental scanning based on the collected data in order to
identify issues which operators face in taking above initiatives

Provide recommendations to overcome above issues.

Identify and propose set of broadband goals and objectives which suit Sri
Lanka

Identify suitable broadband plans for Sri Lanka

Guidelines to develop broadband policies and initiatives



2 LITERATURE REVIEW

2.1 Defining and Understanding Broadband Context

Despite its worldwide growth and promotion by policy makers, network operators,
and content providers, broadband does not have a single, standardized definition.
The term "broadband" can refer to various aspects of the network and services,
including user for providing services, high-speed access to the Internet
infrastructure or "pipe"”, as well as services and applications via broadband
networks, such as Internet Protocol Television (IPTV) and voice services can be
bundled together in a "triple play" package of broadband Internet access. Further,
many countries have established definitions of broadband based on speed, typically
in Mbit/s or kilobits per second (kbit/s), or on the types of services and applications
that can be used over a broadband network (that is, functionality). Due to the unique

needs of each country, including the impact of economic, geographic and

regulatory factors, the definition of broadband is very different. Traditionally,
howeve él% Lbrdadbandyvdata transmission. spéed (ie)idhe definition, the
amount fd%{é%ce etransmitted overanetivork connection’m=s 1 time period,
typicall referred 10 a throughput).

Defining broadband in terms of speed has been an important element in
understanding broadband, particularly since the data transfer rate determines
whether users are able to access basic or more advanced types of content, services,

and applications over the Internet.

Broadband speed definitions vary among countries and international organizations,
generally ranging from download data transfer rates of at least 256 kbit/s on the
low end, as in India, South Africa, the International Telecommunication Union
(ITU), and the Organization for Economic Co-operation and Development
(OECD), to faster than 1.5 Mbit/s on the high end, as in Canada [5, p. 3]. Based on
the speed to keep up with advances in technology may not be defined or with a
normal operating speed, services and applications required for application In other

words, what is considered "broadband” today it may be considered slow in the



future, as more advanced application technology development. Thus, any speed-

based definition of broadband will need to be updated over time.

2.2 Importance of Broadband

With appropriate policies, broadband can impact on information and
communication technology industry, as well as it can be provide a platform for
other economic sectors. It can be clearly attributed to the economic and social
benefits of broadband accurate and may challenge has been found to have a great
impact study, few people can refute the fact that broadband has greatly changed our
personal lives, our businesses and our economy. Further, as an enabling platform
for information and communication technologies and also broadband can promote
the growth and innovation of the ICT sector and economy as a whole, as an
important input for each enhancing the overall economy. Broadband multiplier

effect can pull GDP, productivity and employment growth; however, support for

the supply and and compo of ecosy ind. the al e capacity of
learning @l. rpqrating. . hroadhand. capapijlities. 1o : the ies of other
departn tS i‘nu Ryl REAGE H Qe El 0] ac

2.3 Sri Lankan Broadband and Telecommunication Environment

It is required to analyze broadband and telecommunication environment in Sri
Lanka in the process of developing broadband strategies. Sri Lankan broadband
environment was analyzed using the case study; Strategies for the promotion
of broadband services and infrastructure: A CASE STUDY ON SRI LANKA done
by ITU [6]

There are three Fixed Access Operators, five Cellular Mobile Operators14, six Data
Communication Providers (Facility-based), nine Data and Internet Service
Providers (Non-facility based) and 33 External Gateway Operators. The

telecommunication sector consists of approximately 3.6 million fixed access



subscribers, 18.9 million mobile cellular subscribers, 1.1 million Internet
connections and 6145 public payphones spread across the country [6, p. 9]. The
rapid expansion of cellular mobile services over the last ten years has contributed
to a considerable growth in the telephone penetration. Considering the significant
user benefits inherent to 3G systems, the Telecommunications Regulatory
Commission of Sri Lanka (TRCSL) facilitated the introduction of the 3G mobile
services on test frequencies for 3G in 2003 and on a commercial scale in 2006,
becoming the first country in South Asia to offer 3G services. High-Speed Packet
Access (HSPA) 3.5G systems were deployed on top of existing 3G networks,

making Sri Lanka the first country in South Asia to offer 3.5G services.

In 2010 mobile operators have requested the 700MHz frequency band for Long-
Term Evolution (LTE) technology, but it will not be available until TV
broadcasting is digitalized. However, a 20MHz slot was allocated in the 2.6 GHz

band to each operator for trial LTE Networks. According to the operators, tests

were sl _ JOMHz band
already ogaie them. Fréee slaots, in the 1800MHFz band are 1c llocated by a
closed | dlf‘@ pI Xisting mabile y continuum,
Sri Lan as and evolving

technologies such as 3G, 3.5G HSPA, HSPA+ and now LTE networks, which are

fast becoming relevant to the country.

Sri Lanka has international connectivity through two major submarine cable
systems and there are three submarine cable landing stations. The major Submarine
Cables are South-East Asia — Middle East ~Western Europe (SEA-ME-WE) and
the Fiber-Optic Link around the Globe (FLAG) Two landing stations are operated
by SLT and the other by Lanka Bell. There is also connectivity through two
regional submarine cables, Bharat Lanka and Dhiraagu [6, p. 12]

Case study further highlighted that fiber has not been used widely in Sri Lanka and
the majority of the fiber networks in the country are being used only for the purpose
of transporting backhaul traffic. TRCSL has entrusted SLT to undertake the



provision of broadband services for the implementation of a National fiber
backbone network that can be shared by all operators. The first phase of this project
is currently being implemented. Case study further pointed out the lack of having
fiber to the home (FTTH) in the country to serve individual customers. Only Metro
Ethernet services are available in the corporate sector and fiber to the building

(FTTB) can be seen in areas where fiber is available.

According to the case study, Broadband was introduced by the incumbent operator
Sri Lanka Telecom (SLT) in 2003. In 2007, the second operator, Dialog Broadband
Networks, joined the market. The new entrant chose wireless technology based on
Worldwide Interoperability for Microwave Access (WiMAX) (IEEE 802.16d) to
provide broadband services to subscribers, initially in urban areas. In late 2007,
mobile operators also joined the market to provide wireless broadband using 3G
technology (HSPA). Mobile broadband services based on 3G HSPA have captured

a significant share of the market within a short period of time. In 2012 Sri Lanka’s

m0b||e lhvAandlhanA MM\ maavlisAadr AArmnrvicas Fivina Anavatare TalhlAa1 cAte OUt the fIXGd
and mobile 8erators providing broddbar
ADSL,
SLT ADSL2,ADSL2+ Wired Fixed
Lanka Bell CDMA2000/WIMAX Wireless Fixed
Dialog
Broadband CDMA2000/WIMAX Wireless Fixed
Dialog Mobile  GSM/WCDMA/LTE Wireless Mobile
Mobitel GSM/WCDMAJ/LTE Wireless Mobile
Etisalat GSM/WCDMA Wireless Mobile
Airtell GSM/WCDMA Wireless Mobile
Hutch GSM/WCDMA Wireless Mobile

Source: - M. Jayasekara, "Strategies for the promotion of broadband
services and infrastructure: A CASE STUDY ON SRI LANKA"
Broadband Commission of ITU, 2012.



2.4 Previous Researches and Case Studies

2.4.1 Building broadband: Strategies and policies for the developing world

This case study done by Yongsoo Kim, Tim Kelly, and Siddhartha Raja (2010) [7]
pointed out Korea‘s exceptional success in developing broadband, and ICT. This
report offers policymakers and regulators an analysis of approaches that leading
countries have taken in expanding their broadband markets, with a focus on the
Republic of Korea. This reflects a unique mix of highly competitive private-led
markets and government leadership, use, support, and regulation. This case study
explores how the Korean government has intervened in many ways in the market,
in a focused and strategic manner. The government involvement in developing
broadband strategies was critically important to trigger or guide private sector
development and tie them to the government‘s sector objectives and particular

country conditions.

The Ko iﬂg%, nent developed ‘a Vision 'of'thé. informatithsociety and raised
awarenesharerdn citiz&ns and businegsss. Stratedic devVelopm imework has
been establishe ‘ ' )ns to create

supply-side and demand-side policies, such as lower market entry barriers and
stimulate demand. Efforts included public investment in broadband infrastructure
policies and private investment, measures to gather and expand demand for
broadband services, policies to promote universal access to broadband and support

industrial and competition policy.

The researchers have brought forward the evolution of broadband in various
spheres. Although earlier this was limited to online stock trading, education
services, and games, as uptake increased, there was a move toward more interactive
services such as shopping, email, and participation in cyber communities.
Nowadays this has focused much on music download and gaming, E-government,

e-commerce, e-learning which are the drivers of high broadband adoption in Korea.



Mobile broadband has also been successful in Korea, though some networks lag in
adoption. This makes the Korean case useful for the many developing countries
that will likely see broadband diffuse over wireless instead of wireline networks.
In Korea mobile broadband took off in late 2000 following the award of 3G licenses

Other social and economic functions also makes a useful case study of South
Korean broadband development. First, the country's use of information and
communication technologies as a catalyst for social and economic development,
especially in education and e-government. Thus it suggests emerging best practice
for other countries—especially those with few natural resources other than the

skills of their people

Further researchers have identified strategic initiatives that have brought Korea‘s
broadband market to where it is today. This study further explains the model of
broadband eco-system which conceptualizes broadband as an interconnected,
multi-le _ & ks, services,

applicat ngemdnd USErs This,-ecosystem for_thé Tretail, or ac segment is

)
y

represented in i

The ecosystem includes the networks that support high-speed data communication
and the services which these networks provide. It also includes the applications
provided by these services and the users who are increasingly creating applications
and content. Investments—»by public or private investors and agencies—and user
demand expand the reach of high-speed networks. These networks increase the
availability of high-quality services to both users and application providers.
Applications access these services to reach users, who respond to the affordability
of the services and relevance of the applications. Users then grow in number and
sophistication, demanding and driving greater investments in networks, creating

the virtuous circle for broadband.

10
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Figure 4 : Broadband Eco-System

Source: Y. Kim, T. Kelly and S. Raja, "Building broadband:
Strategies and policies for the developing world,” World Bank, 2010.

Further the study explores Numerous policy developments and initiatives brought
Korea‘s brqadband ymarket..torwhare, it Js,today. Appendix 1 summarizes the

strategies, ﬂ?‘cies, ane:regulations fthatd<afeal has duseth tocdevelop its broadband

ecosystem ==

According to the research, Korean government has established several policies on

par with the broadband strategies which are summarized below;

e Plans for public investment in broadband infrastructure and incentives for
private investment;

e Initiatives to aggregate and expand demand for broadband services through
for example e-Government services and the promotion of e-commerce and
digital literacy;

e Policies to promote universal access to broadband; and

11



e Various supporting industrial policies such as R&D promotion and

incentives to revitalize venture capital markets.

In the case study, researchers have mentioned how the achievements of the master
plan have been assessed and the objectives and goals revised to establish updated
plans for the following years. Using these master plans and supporting policies, the
Government has often sought to promote specific market sectors by first providing
an initial impetus through strategic public investments and initiatives and then
encouraging this impetus to evolve into larger investments and actions in the

private sector.

In addition to providing frameworks for market development, the Government‘s
role has also extended to the implementation of competition policies and the
provision of regulation deemed appropriate and proportionate to foster long-term
sustainable growth in the broadband market. These polices can be categorized in to
supply

o

=)
2.4.1.1 SHgp-side policy

Through its informatization master plans, Korea has promoted supply-side
broadband policies that can be categorized as:

e Infrastructure and application development policies.

e Content promotion policies.

e Industrial policies

e Regulation and competition policies.

12



Korea has implemented three key groups of broadband infrastructure policies since

the mid-1990s (Table 2)

Table 2: Korea’s broadband infrastructure development policies

-

-

-

1995-2005 Korea Information), \riys | ATM, ADSL, cable modem
Infrastructure

1995-97 Phase 1

1998-2000 Phase 2

2001-05 Phase 3

2004-10 IT839 Strategy and Broadband|50-100 VDSL, FTTB, FTTH, WiBro,
convergence Network (BcN) |Mbit/s W-CDMA, HSDPA

2004-05 Phase 1

2006-07 Phase 2

2008-10 Phase 3

2009-13 Ultra Broadband convergence|100 Mbit-1|FTTH, WiBro, W-CDMA,

a Network (UBCN) Gbhit/s HSDPA

Source: Y. Kim, T. Kelly and S. Raja, "Building broadband: Strategies and policies
for the developing world,” World Bank, 2010

2.4.1.2 Cpnient premaiionlpatiees

Initiatives to develop the broadband market in Korea have included a number of

content promotion plans and support (Table 3)

13




Table 3: Content promotion plans in Korea

Year Initiative

Framework plans and supporting policies
1992 Information use promotion plan
1998 Multimedia content industry promotion plan

1999-2002 IP and ISP promotion plans

2000 Digital content industry promotion plan
Digital content technologies developed in

2001 collaboration with the Ministry of Culture

2001 Internet broadcasting industry promotion plan

2002 Digital Multimedia Content Investment Partnership
9003-2008 First and second basic plans for online digital content

industry advancement
Supporting legislation and bodies

1993 Korea Database Promotion Center created
1997 Korea Multimedia Content Promotion Centre created
| (KIPA)
’ | lcreated
I 56?_ ' . Software ‘."./t'jusi:r“,f r :",Va('i':ion. ,’la::tﬁ
[ _16__ Y name of.lj;
[ ancement Act

- T T = | -~ "~ - - 9" - - - - T J " T

Source: Y. Kim, T. Kelly and S. Raja, "Building broadband: Strategies and policies
for the developing world," World Bank, 2010

2.4.1.3 Industrial policies

Supply-side broadband policies also include a number of supporting industrial
policy and other policies to encourage research and development of information
and communication technology, international joint research, tax incentives and rent
reduction for the emerging Internet industry, the deregulation of high-tech start-

ups, promote overseas IT market penetration, promote the wider use of IT in

14



traditional industries such as agriculture, fisheries and measures to promote

standardization and etc.

2.4.1.4 Regulation and competition policies

Korea‘s broadband regulations were shaped by the liberalization policies adopted

starting in the 1980s, which included licensing Dacom and Hanaro as competitors
to fixed line incumbent KT in domestic and international markets (Table 4).

Table 4: Korea’s regulations for broadband

Year Regulation

1997— Broadband designated as a value added service

2000 Quality monitoring extended to broadband

200001 3G licenses granted

2002 Service level agreements introduced for
broadband

2002 Network access regulations imposed

20028, KT iprivatizdfion dompleted

20@;' 1 Gdaklaep dndundhinpt{lilddhdntroduced

208 Netwgrlypccess regulations extended to fiber

2005 ISP peering regulation introduced

2005 Rignts granted to provide WIiBro services

2005 Pricing regulation introduced

2005 Broadband re-categorized as facilities-based
service

2007 Roadmap issued for telecom regulation

2007-08 Bundling regulation eased

2008 Number portability introduced for VOIP

2008 Regulations removed on handset subsidies

Source: Y. Kim, T. Kelly and S. Raja, "Building broadband: Strategies and policies
for the developing world," World Bank, 2010

15



2.4.1.5 Demand-side policies

Researchers have further explained demand side polices which are mentioned

below;

Aggregating demand for broadband among public bodies to provide an

established initial market for services.

Promoting e-commerce as a way to facilitate widespread adoption of

broadband by businesses.

Providing key public services online and encouraging the development of
applications such as e-learning to promote widespread public use of
broadband.

Implementing digital literacy initiatives to narrow the digital divide and

ensure maximum participation in the broadband market.

24.2 ( ;se@or levelopedhworld

In addition 0 the Republic of Koiea, ihe reseaichiers survey 4 otlier countries to
identify different approaches to developing broadband markets. These four
countries—Finland, France, Japan and the United States—are all global leaders in
broadband access and use. Significant portions of their populations subscribe to
wireline broadband, and they are major markets for 3G and other advanced wireless
broadband services. In addition, they represent a range of political arrangements
and approaches to economic and telecommunications development. And in
response to the economic crises of the late 2000s, some have initiated broadband
stimulus plans. This chapter summarizes the various approaches to developing the
broadband ecosystem in these countries. It concludes with an analysis of the

common elements seen in these approaches [7, p. 28]
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2.4.2.1 Finland

Finnish approach involves significant broadband reliance on market forces,
reinforced by public support. Government has identified broadband as a legal right
of the citizens, that is to say, it will be defined as part of the universal service
obligation. As of June 2010, when the law took effect, every Finnish citizen can
expect to have at least 1 Mbit / s connection available. Finland aims to cover 99
percent of residences with 100 Mbit/s connectivity [7, p. 28]

Finland’s broadband development mainly depends on market forces, reinforced by
a significant public sector intervention, when necessary. Finnish way for a public-
private partnership, often concentrated, rather than centralized planning was taken
by one country or government agency operators at the local level. Federal funding
flows only to projects deemed not viable for 100 percent private investment [8].

But even for such instances of market failure, the federal subsidy amount cannot

exceed _ another one-
third— e@u ing private-participants to invest at least one d of the cost.
Finnish Jrive growth.

This was possible because the people have never had a single national service
provider who is qualified for the political and economic guarantees, including the
isolation of the entrance to the market. The market is more competitive and

fragmented than any other in Europe.

The Finnish government expected mobile broadband to play an important role in
the implementation of short-term and long-term goals set out in the national
strategy of accessing broadband in 2008 [9, p. 17]. The penetration of wireless
telephony has reached 50 percent in 1998, prompting an early and sharp decline in
core wireline subscriptions. Interestingly, recent data also indicate that the DSL
connection is currently in decline by substituting mobile broadband. Today,
Finland has a robust mobile market, with TeliaSonera Finland, Elisa, and DNA,

offering attractive prices for services, including mobile broadband [10] . Moreover,
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the presence of a major wireless manufacturer, Nokia, contributed to ICT
employment and broad appreciation for the personal and social benefits accruing
from widespread adoption of wireless and broadband services. Finland‘s ICT sector

includes about 6,000 firms and accounts for 10 percent of GDP [11].

The government has foreseen fixed WiMAX broadband services, serving 5 per
cent of Finnish households by the year 2015 the rate of connection of 5-40 Mbit /
s, Mobile WIMAX;, serving 60 per cent with rates + 5-100 Mbit / s, and the usual
wireless fed 93 percent from rapidly + 5-100 Mbit / s. The government expects to
achieve its goals with the financial mechanism, including private investment,
federal grants and funding from the local government and the European Union [7,
p. 28]

The government expected 99 percent all permanent residences to have access,

within two kilometers, to an optical fiber or cable TV network delivering 100

Mbit/s | : badband. The
governr %@xp  t0 achieve. its_goals with a funding mechanism that combines
private ct_o?{in‘ . federal subsidis governments
and the 0 arcent of the

population, market conditions will support the evolution of such access. [7, p. 28]

2.4.2.2 France

France pursued broadband, balancing long-standing concept of public service with
the need to facilitate the privatization of the telecommunications and public access,
in accordance with EU directives. The government framed the development of
broadband in the context of equal treatment of all citizens and ensure service
availability and continuity. In practice, this means that the French government
considers necessary and appropriate to intervene when the market is to achieve
social objectives such as universal service. In June 2009, fixed broadband

penetration rate was 30 percent, and the penetration of 3G market is 23 percent.
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France has a population of about 62 million people, 77 per cent in urban areas. In
2008, GDP per capita was $ 45,981 [7, p. 29]

France recognized the importance of information access early. The government
launched the Minitel videotex service in 1982, offering information and e-
commerce services well before Internet-based options became available [7, p. 29].
The government continues its efforts to expand access to broadband by including
it in universal service programs and promoting the deployment of next generation

networks.

Growth in the broadband market promoted competition rules on the basis of objects
that contributed to the local loop unbundling (LLU). Initial efforts to the mandate
of the division, met with resistance from the incumbent France Telecom, but
accelerated after heavy regulatory measures for the separation. Since 2003, it
accelerated the division led to a rapid expansion in the provision of broadband
Services ) cipalities and

domina J%@m infrastructure such as ducts and conduits to

L

compet *s_;:prf' g_a Jow-cost depl ' ic networks.
Althoug | _EP are quite
low, France Telecom stated that they did not have any maps showing their location

and it caused a bottleneck of competitive entry into the market.

The French government expected that market forces would take the lead in the
development of broadband. After it became clear that this approach was not
enough, the government had given local authorities a greater role in the
development of broadband infrastructure. The Caisse des Dép6ts et Consignations
(CDC, a government-owned bank) provided concessional loans to municipalities
for broadband development. Though municipalities could establish broadband
infrastructure, they could not provide services until 2003—and even then only if

there were no other available providers [7, p. 29]
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Digital France 2012 plan offered broad and affordable access to broadband. The
plan consisted of three main components: providing universal access to the Internet,
completing the transformation of digital television, and bridging the digital divide.
The government estimated that up to 2 million French citizens cannot participate in
the information society because of lack of access to affordable broadband. The
government has set itself the goal of providing access to 100 percent of the
population by 2012 to achieve this goal, the Government will increase the network
by setting the monthly cost to access a maximum of 35 euros, at least 512 kbit / s
connection speed. The French government had also announced a new plan
(—Grand Empruntl) worth some EUR 4.5 billion (US$6 billion) through a loan
program for high-tech companies, with some of that going to new broadband [7, p.
29]

Wireless Broadband market in France offers a competitive alternative to fixed

services through readily available 3G access in most parts of the country. There are

currentl _ r competition
in the ¢ Iéﬁe@“b r with“the .award of the fourth 3G Ticense in late 2009, the
telecor ‘-'lnEati' Juipmeant maker. E Jeneration of
wireles: r

2.4.2.3 Japan

Japan‘s broadband market has benefited from consistent, effective government
stewardship. Japanese residents enjoy the world‘s fastest broadband services at
some of the lowest rates [12] . This is partly because of the strategy of the country
to support wide distribution of fiber-optic cable, including the replacement of a
copper-based digital subscriber line and compulsory sharing fiber lines. In June
20009, fixed broadband penetration rate was 24%, while the market penetration of
3G services was 76% [7, p. 30]. Japan leads the world in fiber optic subscriptions,
with more than half the market served by fiber optic networks. Surprisingly, despite
having some of the world‘s fastest speeds and lowest prices for broadband, its

penetration rate is still below the OECD average [7, p. 30]. Japan had a population
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of about 128 million people in 2008, with 66% in urban areas. In 2008 GDP per
capita was $38,443 [7, p. 30]

Japan has regularly improved its ICT strategy. The Government has developed a
strategy for ICT in tandem with liberalization and privatization initiatives that
changed the industry and to promote a competitive alternative to the current carrier
NTT [13]. In the span of six years since the start of the decade, the Japanese
government has generated six significant strategic documents addressing ICT
development. The focus on ICT is supported by the presence of a large domestic
high-technology industry that includes firms such as Canon, Mitsubishi, Nintendo,

Panasonic, Sony and Toshiba.

The country‘s leadership was committed to developing advanced ICT. In 2000 the
government set a national goal of creating a society based on highly advanced

telecommunications networks, [reducing] gaps in opportunities to access

informe | h technology
[14] Tt ,(éﬁrer fband ’ in the larger
context of\ygf@moting digital literacy [7. p:

To achieve its goal of ubiquitous access to ICT, the Japanese government had
established policies designed to facilitate complete national access to high-speed
Internet services by 2010 [7, p. 30]. The Government had developed regulatory
policy to encourage competition and cooperation, additional spectrum for wireless
broadband services, and subsidies for terrestrial and satellite broadband backbone
networks, with an emphasis on reaching unserved rural areas. Japan was likely to
reach almost ubiquitous broadband access by 2010, thanks to the structure of
competition on the basis of objects and with the participation of the government.
[15]

Competition was supported by low-cost access to incumbent carrier facilities. In

recent years, the Japanese government had significantly deregulated prices and

tariff regulation, where the competition was based on existing facilities, while
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maintaining exchange line and the requirements of accession, separation facilities
at rates that are favorable for the market, as well as the establishment of dispute
settlement procedures. Japan also continued to fund the universal service program
that subsidized basic services and supports fiber-optic deployment of municipal
governments. Recording cable television networks in the broadband market had

also helped to stimulate the initial growth of broadband.

Finally, Japan was a leader in wireless broadband. It demonstrated emerging good
practice in its wireless broadband network services marketplace in such key
features as bit rate, price, and features. In February 2009 there were 107 million
mobile subscribers in Japan, resulting in a penetration rate of 83% [16]. Some 92
million mobile handset users have Internet access, a 72% penetration rate. Critical
operating and market participants did not carry any debt auction spectrum in the
protection of a license to provide wireless service. This allowed the maximization
of investment in infrastructure. However, the beauty contest method of allocating
spectrum has )ecially from
foreign %ﬁm etplace. The
Japanese govern aims _to_bolstey yrmance, and
compet \ by ystems in the
2.545-2.625 GHz band. KDDI will provide WiMAX and Willcom Next Generation
Personal Handiphone Service, offering download speeds of 20-30 Mbit/s and

upload speeds of 10 Mbit/s [7, p. 30]
2.4.2.4 United States

Although in many ways the United States has one of the world‘s most sophisticated
telecommunications markets, it has been lagging behind in broadband growth.
Accordingly, the government begun developing its first national broadband
strategy. This marked a significant shift in the country‘s approach to broadband
from a laissez faire strategy to a more state-directed and public-private partnership
approach. Existing competition in the market and a large user base create
significant opportunities for expansion. In June 2009 fixed broadband penetration
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was 28% and the market penetration of 3G services was 34%. The United States
has a population of 304 million people, with 82% in urban areas. In 2008 GDP per
capita was $46,716 [7, p. 33]

Unlike its early, active and effective incubation Internet through subsidies and
incentives, the US government did not address many activities for broadband used
by other nations before 2009. Lack of participation and public underwriting
contrasts with that in the United States had long shown an expensive and
comprehensive funding mechanism universal service to facilitate access to
affordable narrowband Internet [7, p. 33] . In 2009 public fiscal support for
broadband totaled $7.2 billion and was part of the economic stimulus package

developed in response to the recent economic crisis.

The United States has two major advantages for broadband development: extensive

R&D for ICT and competition between DSL and cable networks, both of which

have ex / ydem service
account JE{@Q high-speed-lines, DSL Tor 23%, and fjber optic lines reaching
end use fE?Z’ er. 46% use ¢ ng satellites,
terrestrial fixe S connecting

homes and businesses to the Internet at transmission speeds exceeding 200 kbit/s
in both directions increased from 80.3 million to 88.4 million in the first half of
2008 [17]

The presence of major telecommunications and IT manufacturers and service
providers in the United States supports the growth of advanced ICT. Recently major
commitments have been made to broadband networks. For example, one major
service provider has committed $25 billion to rolling out fiber optic services to
homes and wireless broadband networks [7, p. 33] . Service-based competition was
attempted in the 1990s with a move toward regulated unbundling of networks. But
much of that has been reversed, and only a few segments of the wholesale market

continue to have regulated unbundling.
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The lack of government leadership was one reason the United States lags in
broadband. Broadband development in the country has not achieved global
leadership in terms of accessibility, affordability, and other evaluative criteria.
Many factors had contributed to the comparatively poor performance, including
low computer ownership, low population density (which leads to long local loops
which, in turn leads to low DSL speeds), high service costs and limited competition
in some locales, and the government‘s failure to implement a coherent national

broadband strategy.

There have long been calls for the government to play a more active role in
promoting broadband [7, p. 33]. But the country stuck with a deregulated approach,
assuming that the market would build enough capacity to meet the demand [18].
This model did not lead to the expected results because it failed to link the short-
term profitability of service providers with the long-term macroeconomic benefits

of widespread access to high-speed, low-cost broadband. The 2008 change in

adminis _ ess, and the
recessic ,i'ftehe ate 2000s Ted to'rethinking of this strategy, The economic stimulus
plan, which mar) ge.in the_role o s the staging

ground

The strategy being prepared aims to facilitate and expedite the development and
use of high-speed broadband infrastructure. The regulator, the Federal
Communications Commission (FCC) is developing the strategy with attention to a
range of issues. These include identifying the most effective and efficient ways to
ensure broadband access for all Americans, finding ways to achieve affordability
and maximize use of broadband infrastructure and services, evaluating of the status
of broadband deployment (including related grant programs), and using broadband
to create jobs and advance economic growth. The FCC has recognized that the $7.2
billion allocated for broadband development would not achieve all the goals for
broadband deployment [7, p. 33] . Accordingly, it must develop a plan that aims
for ubiquitous broadband access, with benchmarking to measure progress toward

that goal.
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2.4.3 Outcomes of the case study: A cross-country comparison

After the country analysis researchers further carried out a cross-country
comparison of selected performance indicators to evaluate the success of the
various strategies that countries profiled in this report followed. They have used
penetration of broadband subscribers per 100 inhabitants as criteria. From this
analysis it is revealed that, Republic of Korea has a high penetration of both
wireless and wireline broadband services. In addition to having the highest overall
subscriber rate, Korea also has the highest penetration of fiber or metro Ethernet
subscribers in the user base. This is one reason why it also has some of the fastest
speeds and lowest unit prices (Table 5). At the other extreme, US consumers have
the lowest speeds and pay next to the highest unit prices among the case study

countries

Table 5: Average prices and speeds in case study countries

J%@i U l CISIL 4- rage 1i A, O | [ Lank N {ge
= ' roadbarnt tised
band
advertised Mbit/s, download speed,
USD, PPP kbit/s
United $10.02 9,641
States
Finland $9.63 19,226
Japan $4.79 92,846
France $3.30 51,000
Korea $0.85 80,800

Source: Y. Kim, T. Kelly and S. Raja, "Building broadband: Strategies and policies
for the developing world," World Bank, 2010
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2.4.4 Outcomes of the case study: Common elements

The surveyed countries have followed a range of approaches, drawing on their
political, economic, social, and industrial endowments. The role played by the
public sectors in these countries ranges from active with significant intervention to
passive with private stakeholders driving the broadband agenda. In the middle is a

hybrid approach involving public and private stakeholders working together.

Although, United States has mostly taken a passive approach they have started
moving towards the hybrid approach. On the other hand, France, Japan, Korea, and
Sweden have given the public sector a more active role in the broadband agenda,

through a public/private partnership.

Many factors are involved in the development of broadband, and no two countries
to follow the same path. However, in broadband, there are some success stories
which /- Jband access
ecosysterm %@m; (

Broadb stra Intries. More
important, all the surveyed countries have implemented policies to encourage
competition and introduce wireless broadband service through responsive spectrum
policy. Most of them have used public financing to support network rollout or

facilitate demand for broadband.

Thus it is possible to split the overall approach into two components: broadband
strategies, which lay out broad goals, vision statements, and frameworks and
programs to achieve them; and policies and regulations, which follow the strategic

framework while implementing the program as the market evolves.
The survey finds that strategies and policies evolve through three stages. At first,

they focus on promoting incipient markets through a range of supply- and demand-
side policies. These policies reduce entry barriers, support large infrastructure
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projects, and help reduce the costs of broadband subscriptions for users. In the
second stage, the government steps back and allow competition and market forces
drive growth. In this stage, the government exercises oversight through competition
policy. Finally, as markets move toward maturity, the focus shifts to universalizing

broadband to include under-served or un-served populations and communities.

2.4.5 Nigeria’s national broadband plan
2.4.5.1 Vision of Nigeria broadband

Presidential committee submitted a white paper on Nigeria’s national broadband
plan (2012) [19]. According to the white paper, first thing the Nigerian government
has done was articulating a vision for broadband with respect to Nigeria begins

with the overarching context of an existing National vision, Vision20:2020.

“By 2020, gzéigeria will “have’ a_large, “strong; diversified, sustainable and
competitivagennomy that efféctively Rarfesses the talehts siid Energies of its people
and responstly exploitssits| rlatunat enddWwments to guarantee a high standard of
living and quality of life to its citizens” [19, p. 9]

According to the paper, key objectives of the Nigerian National Broadband Plan
are to promote pervasive broadband deployment; increase broadband adoption and
usage; and ensure availability of broadband services at affordable prices. These are
aimed at maximizing the socio-political and economic benefits of broadband to the

people.

So the intentions of the government to fulfil of these objectives are to [19, p. 21]
e Capitals and urban cities have metro fiber infrastructure installed.
e Certain estates and business districts within major cities shall have

fiber to the home
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o Facilitate full rollout by operating companies of 3G networks with
the potential for immediate transition to 4G/LTE as spectrum
becomes available.

2.4.5.2 Nigerian broadband target

The other important thing in Nigerian case is that they have set national targets for
cities (Table 6) and communities (Table 7) [19, p. 57]

Table 6: Broadband Targets for Cities

Short Term LU Lo
Target Type Medium Current (2013)  Targets ch 1l
(2015) Targets Targets
Availability
(Coverage) Wired 1.5% 10.0% 16.0% 25.0%
Penetration
(Usage) Wired 0.5% 3.3% 5.3% 8.3%

cntial CHnhitkde 3 BISKTHAAY *Nisdrta Ktional Broadband
, J%Ectmmc Theses & Dissertations

www.lib.mrt.ac.lk

Table 7: Broadband Target for Communities

Short Term ‘Il_'gpr%
Target Type Medium Current (2013)  Targets T
(2015) argets
(2020)
Wired or
Community Public ~ Wireless
Access Venues Hotspots 15.0% 25.0% 65.0% 100.0%

Source: Presidential Committee for Broadband, "Nigeria’s National Broadband
Plan 2013 - 2018," 2012
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2.4.5.3 Roles for government and stakeholders

Writers have properly identified each other’s responsibilities and roles in the
process of strategy implementation. According to the writer, the government has a
critical role to play in the drive to have pervasive broadband infrastructure across
the nation. Government no doubt has interest in converting the nation into a digital
haven that will be fully networked and ready to be integrated into the new world
order of digitally enabled citizens in an environment of e-governance, e-health, e-

commerce and e-agriculture among others.

The Federal Government’s primary role is focused on Policy formulation and
direction as well as legal and regulatory functions. Government is therefore focused
on providing overall policy, legal and regulatory platform for attracting the required
investment for the sustainable development of the sector to support national

development goals and plans

As the J%&all“ Government does Its part, states ard local. governments must also
do theil qrﬁ e g.their_citizens hay nfrastructure
vital for 2, There have

been reports about some areas of the country where government agencies at State
and Local government levels create bottlenecks in the deployment of ICT facilities
by operators, either by imposing taxes arbitrarily, or obstructing, delaying, or
denying right of way applications. There are on-going efforts to ensure that these

incidences are minimized

The Local Government is a focal point for community development and it is
recommended that Local Governments can facilitate broadband growth and
adoption by working with communities to reduce disruption to infrastructure build
and operations and creating innovative schemes to encourage adoption and usage

of the internet to enhance development.
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2.4.5.4 Set of strategies for Nigerian broadband

Then the Nigerian government develop a strategy that supports the objectives and
targets of this National Broadband plan is anchored on the pervasive rolling out of
wireless broadband networks nationwide based on 3G and 4G access technologies
as the paramount objective. List of strategies that have been implemented can be

summarized as follows [19, pp. 58-65]

e Define Served, Under-served and Unserved Areas

e Develop Clear Policy, Regulation, and Roles for the Government
e Ensure Resilient Submarine Cables

e Promote Enabling National Infrastructure

e Provide Required Investment

e Critical National Infrastructure & Cyber Security

e Optimise Spectrum Utilisation

% Employ.an Open AccessiModel for Netwark Infrastructure
éi?Provide Jransparent Gests<&scapped Briciig

Q"-‘L}"il‘..Develop aNationallkibre & Wireless Broadband Coverage Map

e Drive Demand through Digital Advocacy, Literacy and Inclusion

Further this case study explores how Nigerian government formulates a roadmap
for broadband. It is the intention of government that the national broadband
roadmap addresses not only the broadband challenges of today, but is flexible
enough to evolve over time in line with emerging realities in technologies and the

market.

This national broadband roadmap recognizes short-term (2013), mid-term (2015)
and long-term (2018) performance milestones and emphasizes quick wins in terms
of broadband infrastructure deployment, service pricing, as well as adoption and

utilization, particularly in schools and tertiary institutions of learning.
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The implementation of a National Broadband plan requires long-term commitment
and significant action by Federal, States and Local Governments, as well as, the
Executive and legislative branches of government — alongside strong private sector
participation.

Driving the implementation of a national broadband plan and measuring its impact
over time is a critical challenge. Many countries have depended on long-term and
high-level coordination and collaboration efforts across government agencies to
implement their broadband plans. Until now, the responsibility for implementing
broadband policy in Nigeria has been circulated across many federal agencies.
However, successful implementation of this plan will require the need for

coordination among all the actors.

2.4.5.5 The Challenges of broadband operators
The writer has identified the challenges faces by operators which can be highlighted
as follo

“m
=

Highgeets of right qf of lease and

e Long delays in obtaining permits

e Backhaul capacity constraints

e Multiple and illegal regulation and taxation at Federal, State, and Local
Government levels

e Damage to fiber infrastructure during road works

e Lack of reliable, clean public electricity supply

e Lack of major green energy initiatives and support
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2.4.5.6 Outcome and summarization of the case study

Nigerian plan for broadband can be summarized as follows;

Establish policies that regard ICT networks and installations as critical national
infrastructure that qualify for special government protection.
Promote transparency of pricing and reduction of build-out costs by
encouraging an increased level of infrastructure sharing and interconnections
and introducing price caps where necessary or when market forces fail.
Take necessary regulatory measures to ensure better performance levels in the
delivery of broadband services.
Facilitate rapid rollout of wireless and wire-line infrastructure and provide
incentives to encourage a national 3G wireless coverage to at least 80% of
population by 2018 [19, p. 91]
Timely release of more spectrums for broadband services.
| for stimulating
ng‘ﬁul and praviding targeted concessions, tax incenti rants or support
g ) ) g onal assets for
community access.
Advocate and demonstrate the benefits of broadband within the levels of

government and also among the people.

In order to execute the plan, they have elaborated tactical solutions and strategic

solutions which are summarized below [19, p. 92]

Tactical solutions

Promote Instant Shared Infrastructure amongst existing operators

Introduce Transparent Cost-Based Price Caps

Establish a SMART CITY Anchor Project with select and qualifying States
Secure 4-Year ROW Waiver Agreements
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Mandate pre-installation of ducts when constructing new roads and buildings
Publicize the ROW Guidelines and Build Standards established with the
Ministry of Works

Produce a G1S-based National Fiber Infrastructure Map

Classify the NBN as Critical National Infrastructure

Introduce Low Cost Wireless & Satellite Solutions To Hard To Reach Areas

Strategic solutions

Initiate LTE-Ready Spectrum Directives including fast-tracked release of
spectrum

Review spectrum pricing to lower the cost of spectrum for broadband rollout
Establish Centers for Community Access using Public Property like Post
Offices, School Computer Labs, and Local Government Headquarters

Build Awareness Campaigns for Digital Advocacy and emphasizing the need

for Dinital | iteracv and Inchision

-

pidicenseds imegottaieyresiticetbnight of wdyrfebsfiok & builds or secure
Q\i\?%e er. lagreamenis lamdsalsaXsimphifyl thel ¢igh vay application

Pre-pay for public sector broadband to stimulate demand; for example pay for

four years’ worth of broadband supply for public sector offices upfront to

enhance usage and stimulate patronage of private sector providers.

Promote cheaper access devices from OEMs.

Explore opportunities for use of TV White Spaces / unlicensed spectrum to

achieve last mile connectivity especially in rural areas.

2.4.6 Broadband for India

A report was published by Mahesh Uppal and Naresh Ajwani [20] in 2012 on

broadband status of India providing recommendations to promote and to develop

broadband in India. Researchers have used broadband ecosystem model which was
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described under Korean case in simple manner in developing strategic initiatives
for broadband. According to the report broadband eco-system consists with

followings [20, p. 5]

Carriage/Physical infrastructure
Deployment of the physical network. They include:
e Backbone networks

e Access Networks

Content
Gamut of information and other services of user interest that can be delivered using
the carriage network. This includes:
e Government controlled or mediated content such as e-Governance, public
services, emergency, municipal services, taxation, health etc.

e Private sector created or mediated content e.g. entertainment, e-Commerce

Devices 7™

- 'g}
\ oy /

Various deViages such as-phenes,, smart-phe mart pod etc.
that peo| y apy ronically.
Skills

Information and skills needed to identify and use the services of interest. The
relevant inputs include:
e Familiarity with devices and services

e Training to use or exploit Internet and related data services.

Researchers have highlighted what improvements need to be made in each
perspective in eco-system model [20, pp. 5-12]

34



Carriage/Physical infrastructure
e Substantial investments are required in the backbone.
e The Government of India’s Bharat Broadband project meets a critical need
by connecting over 2.5 lakh Panchayat villages by optical fibre
e A framework is necessary for use of Bharat Broadband resources by wireless
access providers.
e There is a critical need to ensure that the fibre network works seamlessly

with the tower infrastructure.

Content
e National e-GovernancePlan (NeGP) will expand access to government
information and services using the broadband network.
e Private Sector mediated content will meet other needs and help commercial

viability of broadband networks.

Devices (1™
o NTRZ{NatignahTdlésammpalicy]2 0 Reposition
the mobile phone from a mere communication device to an instrument of

empowerment.

Skills
e Those without technical literacy need intermediaries for information and
skills.

Further the report points out the importance of having an enabling policy and
regulatory which can be a catalyst for the broadband development and promotion
in India. Further it’s quite important have a public/private partnership in order to
develop infrastructure. Broadband networks cannot deliver value without active

government partnership with private players [20, p. 30]
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2.4.7 Thesis publication on broadband model on communities

This research thesis was published by T.M Wijesinghe for his MBA in Information
Technology; University of Moratuwa on 2006 [21]. The objective of the research
was to develop broadband models and make recommendations on implementing of
those models [21, p. 4]. The main focus on the research is to identify correct
broadband model for the relevant area of Sri Lanka. At the end of research,
researcher has given recommendations for government as well as private sectors.

Some important recommendations are highlighted below [21, p. 88];

Remove policy barriers and establish long term broadband plan.

e Central government should made available required funds to expand
broadband services.

e Contents should be developed to fit to the local needs

e Encouraging international players to set up gateways with in Sri Lanka.

e Provipcial councils should work with service proyiders in order to expand
broé@éﬁnd seryices within-the respective\areas,

o Recqgﬁﬂend - useWiMAXs technatogy for the service providers in order to

expand their broadband networks.
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3 METHODOLOGY

3.1 Strategic Management Process: Model That Can Be Used to Formulate
Strategies

In order to identify national broadband strategies, it is quite important to have some
clear understanding of strategic management process which is commonly used

management theory [22]

The Strategic Planning Process

Mission &
Objectives

<

| |
Environmental

Scanning

1
~ A

Strategy
| Formulation |

<

Strategy
Implementation

<

Evaluation
& Control

Figure 5: Strategic Planning Process

Source: http://www.quickmba.com/strategy/strategic-planning/
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3.1.1 Mission and objectives

First, define both short- and long-term objectives. Second, identify the process of
how to accomplish objective. Typically, the final step in this stage is to write a

mission statement that succinctly communicates goals
3.1.2 Environmental scanning

Analysis is a key stage because the information gained in this stage will shape the
next two stages. In this stage, gather as much information and data relevant to
accomplishing vision. The focus of the analysis should be on understanding the
needs of the business as a sustainable entity, its strategic direction and identifying
initiatives that will help business grow. Examine any external or internal issues that
can affect goals and objectives. Make sure to identify both the strengths and
weakne 0 , 1at may arise
along tt [Ja%m%

o/

3.13 ¢

The first step in forming a strategy is to review the information gleaned from
completing the analysis. Determine what resources the business currently has that
can help reach the defined goals and objectives. Identify any areas of which the
business must seek external resources. The issues facing the company should be
prioritized by their importance to success. Once prioritized, begin formulating the
strategy. Because business and economic situations are fluid, it is critical in this

stage to develop alternative approaches that target each step of the plan.
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3.1.4 Strategy implementation

Successful strategy implementation is critical to the success of the business venture.
This is the action stage of the strategic management process. If the overall strategy
does not work with the business' current structure, a new structure should be
installed at the beginning of this stage. Everyone within the organization must be
made clear of their responsibilities and duties, and how that fits in with the overall
goal. Additionally, any resources or funding for the venture must be secured at this

point. Once the funding is in place and the employees are ready, execute the plan.

3.1.5 Evaluation and control

Strategy evaluation and control actions include performance measurements,
consistent review of internal and external issues and making corrective actions
when necesgaky. Any successiulievaluation afithestrateyy Begias with defining the
parameterg g %n%e meastred. “These parameters sHoakdmirroy the goals set in Stage
1. Determm’e*progress Py measuring the actual results versus the plan. Monitoring
internal and external issues will also enable you to react to any substantial change
in business environment. If you determine that the strategy is not moving the
company toward its goal, take corrective actions. If those actions are not successful,
then repeat the strategic management process. Because internal and external issues
are constantly evolving, any data gained in this stage should be retained to help

with any future strategies.

3.2 Target Population

The major method of qualitative data collection in this study was collected from
the industry and also from government bodies such as TRCSL and ICTA. The
perspective on broadband strategies of the industry and government bodies was
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taken into consideration when collecting data. Since, it’s quite important to collect
data from the above mentioned perspectives to identify sets of most suitable
strategies and polices for broadband development, several personnel representing
government bodies namely ICTA and TRCSL and personnel from industry were

chosen.

Initially, a face to face interview was conducted with ICTA and TRCSL personnel
in order to collect data. The selected ICTA personnel was project engineer — ICTA
by designation working under ICT based projects that have been carried out by the
ICTA. The particular respondent has a sound knowledge in Engineering and project
management. His major task was to oversee and manage the assigned tasks of the
project. But, the selected subject hasn’t been exposed to an adequate technical
environment since most of the project implementation had been outsourced by the
ICTA.

Then a face to face interview was conducted with the consultant in TRCSL for
broadband. gdgetmg TRCSL personnel is quite important since TRCSL plays a
critical role for the broadband, development in Sri Lanka. The interviewed TRCSL
personnel is |espon5|ble in formulating national broadband policy for Sri Lanka.
Further he is responsible in QoS monitoring and benchmarking process of the

broadband services offered by fixed and mobile telecom operators.

Then a well-structured questionnaire to be administered among industry related
personnel. Then a set of engineers were selected representing different
telecommunication companies in order to get responses to the questionnaire. The
sample was selected according to the convenience sampling method where the
sample is made of people who can be reached easily [23]. Since the environment
of the telecommunication companies is more complex than government ICT
bodies, the questionnaire related to broadband strategies was sent via email.
Following are the telecommunication organizations which were taken into

consideration when distributing the questionnaire.
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e Sri Lanka Telecom PLC
e Dialog Axiata Group

e Mobitel Pvt Ltd

o Etisalat Private Ltd

3.3 Test Instrument

Interviewing and questionnaire were the two test instruments utilized in this study.
The first test instrument, preparing a set of questionnaire was a challenging task,
because it was required to collect data from the personnel of the industry where the
researcher could identify different novel perspectives on broadband strategies. The
set of questions were designed in order to capture the existing broadband
environment. The second test instrument was a well-structured interview. Since the
topic is basegkon natjqnal broadbandstrategies, questigns;whigh were asked during
the intervie@ould be-capable enough ta: collant data-eRrexisting strategies of the
governmen‘t‘éﬁd industryiforithedevelapiment of broadband of Sri Lanka. Famous
strategic management process model was used as a basis for preparing questions
for personalities attached to the government bodies and for the company personnel

belonging to the telecommunication industry.
The Objectives of the questionnaire and interview are as follows;

Questionnaire for industry personnel:
e To collect data on existing broadband strategies of broadband operators
e To collect data for environmental scanning in order to identify issues which

operators face in implementing above strategies
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Interview with TRCSL Broadband consultant [24]
e To collect data on existing strategies taken by TRCSL

Interview with ICTA project Engineer [25]
e To collect data on existing strategies taken by ICTA\

The five processes of strategic management model which is mentioned in Section
3.1, namely Mission and objectives, environmental scanning, strategy formulation,
strategy implementation and evaluation and control were taken into consideration

when designing the questionnaire.

3.4 Data Collection

A face to face interview was conducted with the TRCSL/ICTA personnel to collect
data. Impqz,r;ftéﬂ'g cornments imade (hy thenwi!Were!noted landl 'this was a friendly

discussion W ch led-t0o generate quite-uséfut and-resotrceful-tata. Questionnaire

for the mdust‘ry was distributed among selected set of engineers via emails. Samples

of responses which were received are attached in appendix 3.
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4 ANALYSIS OF DATA AND RESULTS

4.1 Data Analysis

4.1.1 Analysis of interviewed data

During the interviews conducted with government body personnel, the initiatives
that have been taken by the government in order to boost ICT to fuel the local
industry were revealed. According to the views of the interviewed government
personnel, E-Government initiatives already in the pipeline, coupled with the
growing take-up of general Internet usage, are expected to generate substantial
demand for ICT infrastructure and connectivity [25]. Another major objective of
the Government is to elevate Sri Lanka to the level of a knowledge hub in the Asian

region, the foundation of which is ICT and broadband connectivity [24]

During the discussion with government body personnel, it was identified, Sri Lanka
has been atge:go recard a, positive growth 1p key areas of ICT over recent years.
During thispetiod, the, country s, I Aiteracy rate has grown steadily, stimulating
the developh;éﬂnt of ICT. This upward trend in ICT development in Sri Lanka is a
clear indicator affirming the success of the plans and strategies adopted by the
Government of Sri Lanka on its way to make Sri Lanka a digital wonder of Asia.
[24]

During the discussion it was also mentioned about NGN, which is a reliable social
infrastructure to deliver broadband applications. The development of NGNs and
the regulatory and policy frameworks that enable their deployment are inextricably
linked to a country’s national broadband policy. Taking these factors in to
consideration the TRCSL developed a NGN Policy and Regulatory framework and
then a policy on broadband. [24]
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During the interview [24], following set of initiatives were revealed in order to

promote and develop broadband;

Encourage investments directly in broadband deployment.

Provide guidance and encourage operators to deploy fiber networks
right up to the customer premises using alternative and cost effective
methods. The TRCSL is expecting Sri Lanka’s first Fiber to the
Home (FTTH).

To encourage stakeholders to deploy high-speed broadband services
in underserved areas where Returns on Investment (ROI) would be
low.

Promote broadband in schools and other educational institutions
while encouraging distance learning program development.
Reduced price of data

Data speed benchmarking process

TRCSL s frifow ready ! e focusO onvipoliviesy standardization and broadband

deploymentjpféns to-boost ‘broadband-peneétratior-in° Srt'Lanka. TRCSL mainly

focus on es'pé;c‘ially in underserved areas. [24]

TRCSL began monitoring broadband QoS in late 2010. Figure 6 and Figure 7 show
the QoS measurements carried out by the TRCSL broadband unit in August 2010

and August 2011 respectively [26]. Due to the benchmarking process, gradual but

momentous QoS improvement was recorded in fixed broadband operations soon

after the TRCSL’s broadband benchmarking process. Operators started to compete

for higher speeds and have taken all efforts to be at the top of the graphs published

by the regulator regularly over its website. Sri Lankan subscribers have been able

to enjoy high-speed broadband as a result of this action.
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Figure 6: Speed Test results on August 2010 for Fixed Broadband
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The TRCSL has introduced a smart mechanism to the broadband market segment
by creating competition among operators. Introducing competition has not only
reduced the price per GB, but also increased the bandwidth of fixed broadband
services successfully to a capacity exceeding 15 Mbps in the downlink.
Subsequently, the entry level price has fallen approximately to rupees 1500 per
month for speeds of up to 8Mbps. However, packages with greater data volume
capacities cost more compared to other countries in the region. The TRCSL
anticipates a price drop in packages with greater volume capacities, as the market

matures.

During the interviews with ICTA personnel [25], strategies initiatives which have
been taken by ICTA was identified

The Nenasala Project 21 is one of the projects implemented under the above
Initiative by ICTA. The project aims to provide infrastructure to address the
ICT needs of rural areas through the establishment of tele-centers for the
provémpn of ICT-based. services in all parts of the. country. There are 676
Nenasala Centers spyead. througheut the country.

o The creatlon of an enabling environment through legislation and regulatory

reform for e-government and e-commerce.

e The objective of the Lanka Government Network (LGN) is to provide the
necessary infrastructure to connect government organizations and local
bodies.

e The objective of the Lanka Gate is the provision of online information and
services relating to Sri Lanka. This will result in ease of access of
information and services and reduced transaction costs for citizens.

e The development of human resources at different levels to support national
development.

e Free WIiFi initiative which was started with the intention of providing

universal broadband access to public. This was done with the collaboration
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of Telecom operators. Customer can get a username and password to
connect WiFi hotspot by registering with operator.

¢ Signing agreements with Google for the Google Loon project. Objective of
this project is to provide broadband access to underserved area. Pilot project
has been carried out by google in mountainous area in New-Zeland

4.1.2 Analysis based on the opinion obtained by the questionnaire

Answers which were given by telecommunication company personnel were also
analysed. 34 number of responses were received for the questionnaire. The major
objective of the questionnaire given to the company personnel was to collect data
for environmental scanning which is one of the major task of strategic planning
model. Since most of those questions were open ended questions it was bit difficult

and complicated when it comes to analysing data.

It was rt ?ﬁ% that Mabital has soveredlaround 70% of the.douniry with broadband
services Et%sa‘?at s-startedits broadband servicerecently and overs around
1/3 of 1 istar espondents from other lization were
unable to provide clear cut answers on broadband service coverage. They suggested
to refer coverage map which were included on web site. Coverage maps of surveyed
telecom operators were attached in the appendix 4. According to those coverage
maps, it was clearly evident Dialog has got the highest mobile broadband coverage
and then Mobitel and Etisalat have secured the second and the third place
accordingly. Apart from that, Sri Lanka Telecom is the fixed broadband service
provider and their technology is based on ADSL. It can be clearly seen that ADSL

service has developed in leaps and bounds especially in urban areas.

In terms of broadband coverage expansion initiatives, respondents of all the
telecommunication companies mentioned about completed and ongoing coverage
expansion projects. Dialog and Mobitel launched LTE technology based broadband

services in 2013. Their major objective is to expand LTE coverage in order to
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provide ultra-speed broadband services to their customers. On the other hand, they
are going to cover underserved 3G areas as well. Etisalat Pvt Ltd is in the verge of
expanding their 3G network. SLT is the only service provider who offers ADSL
based broadband services. Coverage expansion is basically a radio network
expansion. Parallel to the radio network improvement and expansion, it is a must
to expand ISP bandwidth as well. Respondents have mentioned about ISP
bandwidth expansion. This is very much important to achieve a good end to end
QosS.

Respondents from Dialog, Mobitel and SLT have mentioned about the WiFi based
broadband service which is a government project under the supervision of ICTA.
Telco operators work with ICTA collaboratively in order to provide WiFi coverage
in public areas such as railway stations, government offices, shopping malls,
schools and etc. This project is very much important to achieve universal broadband

access for Sri Lanka.

Telecor J%eﬁa take lots of initiatives 10 increase the QoS of their service.
Coverage expars y reduce the cong r hand all the
telecom naintain their

network. They monitor network KPIs and network alarms and take preventive and

corrective actions in order to provide better QoS for their customers.

Telecom operators have application and service based platforms which were
developed and maintained by themselves. For example Mobitel has some services
such as m-learning, m-cash m-taxi service which are being used with the view of
promoting educational, commercial and transportation perspectives. Dialog has
also launched an e-commerce application based service namely eazy-cash which is
equivalent to Mobitel m-cash. Mobitel has also developed a platform for online

gaming.

It is quite important to pay attention on cyber security as well when it comes to

building up strategies. Telecom operators have also taken some initiatives to
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improve the cyber security. Telecom companies have deployed high end firewalls
in order to ensure network security. Only well-known ports and IP addresses are
allowed in their network so that other unknown IPs and ports are blocked. Since
most of the web services run on HTTPS protocol, there is an additional network
security from web server side as well. Operators are also using technologies such

as VPN, IPSEC etc in order to achieve end to end security.

Figure8 summarizes broadband initiatives that researcher received from the

respondents

Broadband initiatives by Telcos based on number of
respondent of the survey

Coverage Expanision project |
KPI monitoring and network optimization _

E-learnir roor sl e L AVIILALUYYA, D11 L

NRIIMANG PELAYTK aClk

Free WiFi deployment | NN NN NN

0 5 10 15 20 25 30

Figure 8: Initiatives which were taken by Telcos vs number of respondents who have mentioned
that particular initiative

According to the telecom companies they face difficulties in implementing the
above strategies. Broadband coverage expansion for 3G and LTE services requires
a lot of capital expenditure. ISP bandwidth expansion requires to pay a large
amount of ISP rentals monthly which leads to increase in operational expenditure
of the company. Since the broadband technologies are changing rapidly, it is not an

easy task for engineers and technical experts to cope up with the technical know-
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how. Telecom companies have to invest on training and development of the
employees to enhance the technical skills of engineers. Image 9 summarize
summarization of issues and challenges in implementing their strategies based on

respondents.

Issues and Challenges faced by operators vs No of
respondents who have mentioned the issue

Additional CAPEX and OPEX requirement I
Customer computer literacy I
Rapid changing of technologies
Customer purchasing power is low compared to...
Customer awareness is very low in new products

Backhaul capacity constraints

Difficulty in proving similar experience for all users
Difficul

25 30 35

Figure 9: Isstiesahd challenges faced By lopérators based on number of respondents of the
survey

4.2 Critically Analysis of existing Broadband Strategies

It is clearly seen there are no clearly defined mission and vision and set of targets
in terms of national broadband. This was evident from the interview [24]. It is also
seen there are no clearly defined mission and vision and set of targets in terms of
national broadband. TRCSL has developed only a target for fiber infrastructure
deployment which is the target speed is 50 Mbps for FTTx [24]. In Nigerian case,
we can clearly see how they have defined set of targets and objectives and also

mission and vision for broadband (Section 2.4.5.2).
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It is a must to have a clear definition for broadband. By defining broadband, setting
strategic objectives and target process is much easier. TRCSL has defined
broadband as follows [24]

“Technology neutral high speed data communication service with a broader
bandwidth with not less than 1 Mbps downlink which enables the operation of wide
array of application and services online”

Further TRCSL has implemented national broadband policy that supports
broadband development in Sri Lanka. Strategic initiatives and polices which were
discussed in literature survey chapter under Korean case (Section 2.4.1) and
Nigerian case (Section 2.4.5.4) is very much similar to the initiatives that have
taken by Sri Lankan telecom operators and government bodies. India has also

implemented similar policy for telecommunication which is named as NTP-12 [20,
p. 2]

It can be identified there are no master plans for broadband development in Sri
Lanka. It was mentioned in the Korean case study some master plans namely u-
Korea masée@ plan,_ Cyber "Korea, and 17339 have been utilized to develop
broadband (Appendlx 1). It iscrystal clear,that ICTA has some plans such as smart-
Sri Lanka, e- Sri Lanka. But the main focus of these plans is to effectively use ICT
in government administration and schools. Therefore these plans are not fully

broadband focused master plans. They focus on ICT as a whole.

If a national broadband strategy is implemented by the government, the execution
of the plans has to be done via broadband operators in order to achieve objectives
and targets. Therefore, government bodies TRCSL/ICTA should direct telecom
operators to achieve national broadband objectives. In this context, government
role as well as other stake holder’s role should be clearly defined. This is very much
evident in Nigerian case study (Section 2.4.5.3) as well as Korean case (Section
2.4.1)

51



It is quite important to identify problems and challenges which are faced by
broadband operators when it comes to implementing national broadband plans. In
Nigerian case (Section 2.4.5.5), the researcher has clearly mentioned some
common sets of challenges faced by Nigerian broadband operators. Some of these
challenges are relevant to the Sri Lankan context as well. The issues such as
CAPEX and OPEX constraints, backhauling constraints are in both Nigerian and
Sri Lankan context. It is clearly evident from the responses obtained from the

questionnaire (Section 4.1.2)

Sri Lankan mobile operators still less than 70 % for broadband services. Still there
are around 30% of underserved area. Telecom operators mainly contribute towards
promoting broadband and developing broadband is by carrying out network
expansion projects. Further, new trends can be identified in telecom environment
which new platforms are being developed such as easy-cash, m-cash, m-learning

which enhance e-commerce and e-education.

When tl ,Jlﬂi: di y 't of the plans
in order toVeri# he plans are he path. This is
a conti plan is fully

executed and implemented. This process is also important to identify the loop holes
of the plans and also to do necessary rectification and update the plan for the
upcoming years. This control and monitoring of plans is very clearly seen in Korean
case study (Section 2.4.1). But in Sri Lankan context, this was not done. This was
revealed during the interview which was conducted with TRCSL [24].

When it comes to defining and setting plans, it is very important to have a clear
understanding on how broadband can be used to link users services and content.
Broadband can be considered as a media which link users with application and
services. This is clearly depicted in the eco-System model in Indian case (Section
2.4.6) and in Korean case (Figure 4 : Broadband Eco-System). According to the

eco-system model following key factors are can be identified (Section 2.4.6)
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e Broadband Infrastructure development

e Provide application and content that can be used to public via the
infrastructure

e Devices

e Skills of user

According to thesis publication; Broadband Models for communities by
T.M.Wijesinghe [21] it was recommended that government should provide
required funds to develop broadband infrastructure (Section 2.4.7 ). Since Sri
Lanka is developing country government cannot accomplish this task alone. Best
move is to have a partnership with operators and government which is mentioned

in Indian case study (2.4.6)

Free WiFi project is very much important to provide universal broadband access to
public. But the registration process is bit difficult since the customer hasto go to a

Telco branch‘fofice. Duetethis xeasonythe sérvice jsstilllnat commonly used [25].

&

The successfit implementation ot the projects by the ICTA such as Government
Information Centre (GIC), the Lanka Government Network (LGN), the Lanka
Gate, the Lanka Government Cloud(LGC) and the e-Population Register amongst
others have developed the ICT sector while creating the need for broadband
services. But on the other hand it is quite important take some initiatives to improve
computer literacy among communities. Low computer literacy rate is also evident
from the statistics in 2014 [4]. In order to effectively use applications and services,
it is a must of having a better IT literacy. Indian case study also highlighted this as
“skills” in the eco-system model (page 39). In Sri Lanka context Nenasala can be

considered to be one such project.
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4.3 Research Findings

Research findings (RF) can be summarized and listed as below;

e

No clear set of broadband targets and objectives in Sri Lanka context
TRCSL has a definition for broadband
Lack of master plans to promote and develop broadband
National broadband policy which is drafted by TRCSL is very much
important to implement strategies and initiatives that drive broadband
development
Understanding the eco-system model is very much important in formulating
plans and polices

= Infrastructure

= Content and application

= Devices

= Skills
It igs ‘-"quired to elentrty) problems! ant challendes-faced by operators and
issu_esf_fgnd challenges can be stimmarized ds Tol[OWs;
6.1 A;éditional CAPEX and OPEX requirement
6.2 Rapid changing of technologies
6.3 Difficulty in providing continuous coverage due to terrains and
buildings
6.4 Difficulty in proving similar experience for all users
6.5 Customer awareness is very low in new products
6.6 Customer purchasing power is low compared to developed countries
6.7 Backhaul capacity constraints
6.8 Customer computer literacy
Public and private partnership approach is the viable method for expanding
broadband infrastructure in Sri Lanka
Still Sri Lanka has a broadband coverage of less than 70%

Initiatives should be taken to improve IT literacy in Sri Lanka
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10. Free-WiFi initiative is very important to achieve universal access

broadband. But the registration process is much difficult for customers
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5 CONCLUSION AND RECOMMENDATIONS

5.1 Conclusion

Research findings which are mentioned in section 4.3 are very much important in
providing recommendations. It was found that only some areas are being covered
by national broadband policy. It was found that there are separate set of plans and
polices which were initiated by government bodies and telecom operators in order
to develop broadband services. Broadband initiatives taken by government and
telecommunication companies are not properly aligned. Thus it is quite important
to have national broadband strategies to link government broadband plans and
telecom operator broadband plans. Broadband operators face various kind of issues
when implementing strategies for broadband development and promotions.
National broadband strategies should be able to provide solutions to those issues
faced by broadband operators. Therefore set of recommendation will be made in

order tc
Therefore Wai#0nal .broadband strategies government
bodies. Moreover,

broadband operators can use these strategies to overcome issues they face in

developing and promoting broadband.

5.2 Recommendations

Recommendations can be made in order to address issues which were highlighted

in the research finding (RF) section (Section 4.3)
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Set targets and goals for broadband (RF 1)

Firstly, the broadband vision and mission statement should be defined. Then the
broadband objectives targets or goals should be properly set. The broadband goals
and targets are clearly evident from the Nigerian case study (Section 2.4.5.2).

Definition for broadband (RF 2)

It is very much important to have a proper definition for the broadband. All the
strategy formulation and plan execution won’t be successful without having a clear
idea about what broadband. According to the TRCL policy, broadband is defined

as mentioned in section Error! Reference source not found.

According to the ITU [27] broadband is defined as “transmission capacity that is
faster than primary rate ISDN, at 1.5 or 2.0 Mbit/s ”. ITU has considered developed
countries as well as developing countries when defining a common affordable
speed. So, it is reasonable to have a broadband speed of 1 Mbps for a developing

country
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Then the strategy formulation should be implemented. Normally this should be
done as a set of plans to achieve broadband related strategic objectives and goals.
Master plans for broadband which were described in the Korean case are some
examples for comprehensive master plans (Annex 1). Preparing master plans can
be done in a way of consultative approach. TRCSL has a plan to provide 100 Mbps
high speed internet access to 4000 schools [24]. This is actually a good master plan
initiated by TRCSL and now the project is ongoing with collaboration of telecom
operators. But this covers only the educational sector when it comes to national
broadband.

Assessing the degree of broadband adoption, benchmarking versus relative

comparators and identification of critical binding constraints are all necessary in

order to develop a relevant courses of action in the national broadband plans.
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Broadband and ICT adoption should be measured as well as the various
components of infrastructure (international, national and access capacities and
prices), market structure (in wireless, wireline and broadband) and technologies
utilized, as well as relevant business and regulatory factors.

Broadband policy implementation and broadband initiatives (RF 4)

Once the constraints to broadband market development have been highlighted, the
next step is to match possible policy interventions. This includes reviewing ‘best
practices’ as well as various menus of policy interventions that apply to particular
bottlenecks and constraints in the market being reviewed. It is also important to
have a set of policies which make the implementation of plans much easier. On the
other hand, these policy initiatives are very much important to resolve some
challenges and issues which are faced by the operators as well as community.
Components of eco-system model namely infrastructure, content, users and skills
(Section 2.4.6) can be used to setting policies and initiatives. Appendix 2 sets out
some pe [ ystem model

3
Y.

which & M%s*s.
QoS be

QoS benchmarking initiative was already taken by TRCSL. Speed is the
undercurrent which driving broadband forward. Higher bandwidth capacities and
support of multifunctional operations have contributed much to the spread of high-
speed broadband services around the world. Therefore, speed is a priority for the
telecom regulators. Inadequate or degraded broadband services would cause
retardation in usage, due to loss of confidence among users about its potential.

Therefore QoS benchmarking is purely based on upload and download data speed.
Data Price Reduction (Appendix 2: No 10)

Having an affordable rates for data services is another good factor that may boost

broadband usage and ultimately which leads to increase in broadband penetration.
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During the discussion with TRCSL broadband expert [24], this was also highlighted

as a positive factor to increase broadband penetration in Sri Lanka in last five years.

Provide key public services online and encouraging the development of
applications (Annex 2: No 8)

According to the Korean case, another good example for demand side policies is to
increase broadband penetration in Sri Lanka to provide key public services online
and encouraging the development of applications such as e-learning to promote
widespread public use of broadband. This can be directly applied to Sri Lankan

context also.

Increase awareness and computer literacy (Appendix 2: No 12 and 13)
Sri Lanka is moving towards this kind of projects via ICTA e-government services.
But still, this is not commonly used in the society. Main reason for this issue is low

computer literacy rate in Sri Lanka and lack of public awareness. So it is a solid

must to ) \ public. New
projects utﬁ:as ' ccordingly.
Increas [ sector (RF

6.2)

Another important initiative that can be taken from Nigerian case study with regard
to Sri Lankan operators is to increase the number of skilled Sri Lankan manpower
in the ICT sector (Section 2.4.5.3). A set of skilled and qualified technical experts
can easily face the challenge of rapid changing of technology which is mentioned
in RF 6.2. Sri Lanka has a sound university education system and a lot of
engineering graduates pass out each year. Therefore, this is easily manageable and

doable initiative.

Free WiFi Initiative (RF 10)
Registration process for free WiFi service should be made easier. Web based
registration portal is recommended for the registration. Users can get enter the
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mobile number in the portal and then the system sends to registration password to
the mobile via sms. This is commonly used method and adopted by developed

countries such as Switzerland [28], Taiwan [29] in public places.

Reviewing and controlling of broadband plans

Review and control plans is another major important factor in broadband strategy
development. This is one of the key steps in strategic management model (Section
3.1.5). Even in the Korean case, it was clearly seen that plans were reviewed after
some period and assess the outcome of the plans (Section 2.4.1). Then plans were
modified and updated for upcoming years. The main objective is to review and
control to assess the plans and identify any issues and drawbacks pertaining to the
plans and pledge required rectifications to those issues accordingly.
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Appendix 1: Strategies, policies, and regulations used to develop Korea’s broadband ecosystem

Segment

First and Second Plans for Closing

g2 OUIRE Sty of Moratuwa, Sri Lanka. te il pivide
FRImetion P e-Korea Vision 2006

Z!C(:trﬁnic Th%%”g&AQA%mem Broadband IT Korea Vision 2007

ti
gr Korea L . .
4 munications Business Act Fair

2 rea e Lib. mrt. af TR A

IT839 Strategy, including Broadband
convergence Network (BcN)

Ecosystem definition and \
strategy @

Korea Information Infrastructure: early Korea Information Infrastructure:
focus on backbone later focus on rural connectivity

Low-interest loans for network

Broadband technological standards .
rollout in rural areas

Networks Government ownership of KT until 2002

Cyber building certification Promotion
of technology standardization

Ultra Broadband convergence Network
(UBCN)
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Broadband as a value added service

Quality monitoring system and service
level agreements

Services

Content promotion frameworks

K :ﬁ"ﬁp;matization promotion funds

AtsAndystrial injtjatiyes such astax
“Teductions for emerging Tnternet
sectors, R&D and technology transfer
promotion, and promotion of
information technology in traditional
industries

Applications

Promotion of demand for broadband
services through e-government,
ecommerce, and e-learning initiatives

Subsidies for computer purchases by

low-income households
Users

10 million people Internet education
program

Broadband as a facilities based service
Network access regulations

ISP peering regulation

Local loop unbundling (LLU)

Significant Market Power regulation (ex
ante pricing and service restrictions)
Bundling regulation

Number portability for VOIP
Intellectual property rights protection
Stréngtiening ef ciber tryst and sgelirity

systems (such as antivirus software
premaotion)

Information use ethics
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Subsidized services for poor citizens

Promotions of applications accessible
to people with disabilities

Free Internet access centers in remote
areas

Broadband access in all schools



Appendix 2: Policies and initiatives, categorized under four aspects of eco-system model which can be used in Sri Lankan
broadband context

Initiative No Recommendation Source which was taken Issue addressed
Section 2.4.1 page 12

1 Encourage operators by provide incentives
and tax benefits to Broadband operators RF 6.1 and RF
especial y-whocoversihdersenved-argas 8
Interview with TRCSL

QoS-wenchmarking initiatives helpsito
maintain a goed broadband service RF 6.4
Interview with TRCSL

Infrastructure
Development Standardize broadband speed. TRCSL has
given standardize broadband speed as

3 follows:

30% of the advertised speed for Mobile
broadband

70% of the advertised speed for fixed
broadband

Investments are made in private and
4 public apporach for broadband infra- Section 2.4.2.1 and section R.F 6.1 and RF
structure development 2.4.6 8
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5 National fiber network. This is already
implemented in certain areas of the RF 6.7 and RF
country via SLT fiber network Interview with TRCSL 1

6 E-education and e-commerce based
policies Korean case 2.4.1

Content and — -
services 7 E government policies and projects such

as LGN and GIS Interview with ICTA
Providing key public services online and
encouraging the development of
applidatians Korga dase Sddtidn 214.1.5
Policysimplementation of cyberséclhrity Nigeriarcase sectioh 2.4.5.4
PerviBpricq raduatian Interview with TRCSL RF 6.6

H Reduce tax for communication devices

Users such as mobile phones, tablets and laptops | Interview with TRCSL RF 6.6
Indian Case section 2.4.6
12 Training and education to use or exploit and Korean Case study RF 6.8 and RF
Skills Internet and related data services. strategies in Appendix 1 9

Policies to raise awareness among general

13 public regarding broadband based Korean case 2.4.1 and
applications and services. Nigerian case section 2.4.5.6 | RF 6.5
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Appendix 3: Responses for the questionnaire
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Objective
Obijective of this questionnaire is to obtain a clearer insight on broadband initiatives

that have taken by telecom operators

Name: ......... M.J.M.
/2
Designation: ...Manager — VAS &

0 1 T
Company : ...Mobitel PVt
e

Questionnaire
1. Mention the percentage of geographical distribution that has been covered by

your broadband service
2G —90%
3G —75%

2. Whﬁe thepnitjatives thatyour-companyhastaken to.improve the
broagland caverage?

- Introduce 3G technology in 2G coverage area
- Introduce LTE urban area
- Add new sites in congested and no coverage area

3. What are the initiatives that your company has taken to improve broadband
QoS (Quality of Service) in Sri Lanka?
- Increase site capacity and transmission capacity
- Increase core node capacity
- Routine speed test in different area & optimizing system/ sites
- System performance monitoring

4. What are the initiatives that your company has taken to improve online based
applications and services such as e-commerce, e-learning and e-government?
- Has launched successfully mLearning projects with different institutes

- Online payment system for bills
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- Supported immigration to launch web portal with notification capabilities
- Introduced Online games, online feature activation self care portals

- Smart phone applications for selfcare, mCash services

. What are the initiatives taken by your company for cyber security?

- Regular port scanning by third party for vulnerabilities

- Use HTTPS for external and internal interfaces

- Enable virus protections for relevant systems and phones if customer
required

- Use VPN for remote access and external connectivity to internal systems

- Close unnecessary ports opened to internet

Achievement for 1SO certification for security

. Are there any practical difficulties your company encounters when you are

£3
"/e‘S;, V\/!

- Limitations in the existing products

- Difficulty in maintaining continuous constant throughput for a user

- Difficulty in providing continuous coverage due to terrains and buildings

- Poor indoor coverage and throughput

- Congestion issues

- Internet bandwidth issues

- Difficulty in proving similar experience for all users

- Due to interrelated issues for proper broadband service, more time
consuming in locating the issues

- Occurrence of one time issue or single user issues which will not be able
to regenerate in order to troubleshoot or solve the issues

- Difficulty in matching other operator performance and features due to

technical limitations
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Objective
Obijective of this questionnaire is to obtain a clearer insight on broadband initiatives

that have taken by telecom operators

Name: Buddhi Hettiarachchi.......c.coooeiieiiiiiiiiiiiiiiiiiiia...
Designation: Senior
ENgineer...cccccviiiiiiiiniiiiiiiiniiiiiiiiniiieieiieiiietcnnscsnsscsnscnnen
Company : ...Mobitel PVt

Questionnaire
1. Mention the percentage of geographical distribution that has been covered by

your broadband service
75%
2. What are the initiatives that your company has taken to improve the

broadband coverage?

Cnmnanv hac inefroacad 202 and A fantnrint Aaradnialhv Avirina past 8 years

i&Or ney
( f

3. Whﬁm‘ﬁe thednitiatives thatyour pempany has taken to improve broadband

QoS (Quality of Service) in Sri Lanka?

WQEK SXRANSIQTFROMQLILS,

Company has monitored broadband usage patterns and accordingly increased
backhauling and ISP capacity to guarantee high data rates. Quality
degradations in the network monitored continuously and taken prompt
actions to rectify issues. QoS configurations used in the network side to
prioritize high priority services over low priority services.

4. What are the initiatives that your company has taken to improve online based
applications and services such as e-commerce, e-learning and e-government?
Company has launched a comprehensive mobile money platform called “M-
Cash” to fulfill demanding e-commerce requirements of the country. “M-
learning” is an e-learning platform launched by Mobitel with the partnership
with University of Colombo, which facilitate to follow online degree and

diploma certifications.
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5. What are the initiatives taken by your company for cyber security?
Company has secured its core network from unauthorized access from access
network side via implementation of firewalls.

6. Are there any practical difficulties your company encounters when you are
implementing the above mentioned initiatives?
Yes

7. If yes, what are they?
It is challenging for the employees to cope up with rapid changes in
technologies.

Customer knowledge of IT
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Objective

Obijective of this questionnaire is to obtain a clearer insight on broadband initiatives

that have taken by telecom operators

Name: Duleep Thilakarathne
Designation: Manager Packet Core
Company : ...Mobitel PVt

Questionnaire
1. Mention the percentage of geographical distribution that has been covered by

4.

your broadband service
50%

What are the initiatives that your company has taken to improve the
broadband coverage?

frastructiselphage by plizsa

atar nitiatives that your co ve broadband
QoS (Quality of Service) in Sri Lanka?

Introduce latest technology such as 4G.

Collect broadband speed statistics randomly island wide
Introduced low cost high capable devices

Optimize ISP latency

Maintain IP path capacity 70%

What are the initiatives that your company has taken to improve online based

applications and services such as e-commerce, e-learning and e-government?

Launch online based applications

Introduce promotions to encourage online applications
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Provide infrastructure to corporate customers

5. What are the initiatives taken by your company for cyber security?

Introduce IPS, IDS

Introduce Antivirus software to end users with reasonable price

6. Are there any practical difficulties your company encounters when you are
implementing the above mentioned initiatives?
Yes

7. If yes, what are they?
High cost

Service quality degrade
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Objective
Objective of this questionnaire is to obtain a clearer insight on broadband initiatives

that have taken by telecom operators

Name: Gayan Dissanayake
Designation: Supervisory Engineer
Company : ...Mobitel PVt

Questionnaire
1. Mention the percentage of geographical distribution that has been covered by

your broadband service

Not sure .Please refer coverage map in cooperate website

2. What are the initiatives that your company has taken to improve the
broadband coverage?
Get frequent marketing servey information and customer feedback in
moné,hgy review meetings

3. What are the initiatiyes that your company has taken to improve broadband
QoS (Quallty of Service) in Sri Lanka?

4. Introduce new Customer Premises Equipment .introduce DC and HSDPA +
and other improvements to 3.5G
5. Introduce 4G LTE

6. What are the initiatives that your company has taken to improve online based
applications and services such as e-commerce, e-learning and e-government?
Mobitel acquire few e commerce sites like mydeals.lk

Form new division to empower emerging OTT players

7. What are the initiatives taken by your company for cyber security?

Conduct frequent network audit by trusted third parties
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8. Are there any practical difficulties your company encounters when you are

9.

implementing the above mentioned initiatives?

Return on investment is low due to limited customer base

Customer awareness is very low in new products

Customer purchasing power is low compared to developed countries

Backhaul capacity constraints

If yes, what are they?
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Objective
Objective of this questionnaire is to obtain a clearer insight on broadband initiatives
that have taken by telecom operators

Name: ...Isuru
Heendeniya....oooeiiieiiieiiiiiiiiiiiiiiiieiiiiiiieiiieietsciestcssscsesssesscssssssssosnscnns

Designation: ......ccccevveiiiiiiiiniiiiiiiniennne. senior engineer-
SWILCHING..coiviiiiiiniiiiiiiiiiiiiiiiiniiiiiniieiennicsinsconnnns
Company : ...Etisalat Pvt

Questionnaire
1. Mention the percentage of geographical distribution that has been covered by

your broadband service area wise 1/3 of the country population wise 50%

2. What are the initiatives that your company has taken to improve the

broadband coverage?

o
%‘t
i

./

3. WHhatHee the jnitiatives that your go ve broadband
drive test, fluent customer complain handling system .frequently checking the

speed through employee loctions,provide QOS to TRC

4. What are the initiatives that your company has taken to improve online based
applications and services such as e-commerce, e-learning and e-government?

Implement lot of e commerce solution(web patashala,e channealing,online
solutions location based services.

USSD menus

Implineted OTT solutions

5. What are the initiatives taken by your company for cyber security?

Firewalls are implemented before every gateway
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6. Are there any practical difficulties your company encounters when you are
implementing the above mentioned initiatives?because low data rates revenue

is low compared to investment than voice .

7. If yes, what are they?

Focus on more OTT solutions
Customer knowledge
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Objective
Objective of this questionnaire is to obtain a clearer insight on broadband initiatives
that have taken by telecom operators

Name: Lasitha P. Jayasiri
Designation: Assistance Manager
Company : ...Dialog AXIata....cccoiiieiiiiiniiiiiniiiiiniiiisnriosessscsesscosessscsnnss

Questionnaire

1.

Mention the percentage of geographical distribution that has been covered by
your broadband service

Not sure

What are the initiatives that your company has taken to improve the
broadband coverage?

New sites
Fiber connection to sites

What are the initiatives that your company has taken to improve broadband
QoS (Quality of Service) in Sri Lanka?

FibeE€onnedtion tazsites

Wha{}re thelinktiatives that yotr'-company-nas'taker’' te>improve online based
appf‘ié%ttions and' services such as e-commerce, e-learning and e-government?
Self-care app and dialog online

What are the initiatives taken by your company for cyber security?

ISO certification

Avre there any practical difficulties your company encounters when you are
implementing the above mentioned initiatives?

Yes

If yes, what are they?

Cost and moving subscribers (Home to office)
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Objective
Objective of this questionnaire is to obtain a clearer insight on broadband initiatives
that have taken by telecom operators

Name: Madusanka Sampath
Designation: Engineer, Intelligent Network
Company : ...Mobitel PVt

Questionnaire
8. Mention the percentage of geographical distribution that has been covered by

your broadband service

60%

9. What are the initiatives that your company has taken to improve the
broadband coverage?
e Increase number of nodeBs and eNodeBs
¢ Radio network optimization
= o[ | Hitreduee: W4Tl service fokeomimpn places
10. Wh{%e thelintativesthat yarsccompanydsasitaken tesimprove broadband
QoS'L '(éuality of Serviee) it Srid-anka?
e Introducing new radio access network technologies such as
HSDPA, DC HSPA+, 4G, Wifi
e Introducing user equipment supporting latest access
technologies which results in high penetration of new devices

e Coverage optimization, radio quality optimization

11. What are the initiatives that your company has taken to improve online based
applications and services such as e-commerce, e-learning and e-government?
i. Introducing new online VAS services
ii. Introducing promotional packages related to e-services
12. What are the initiatives taken by your company for cyber security?
a. Introducing child protection scheme

b. Improving core network security
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13. Are there any practical difficulties your company encounters when you are
implementing the above mentioned initiatives?
a. Yes
14. If yes, what are they?
a. Legal and regulatory barriers
b. Lack of knowledge of customers
c. UE compatibility issues
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Objective
Objective of this questionnaire is to obtain a clearer insight on broadband initiatives
that have taken by telecom operators

Name: Uditha Chandrasena
Designation: Senior Engineer
Company : ...Mobitel PVt

Questionnaire

1.

Mention the percentage of geographical distribution that has been covered by
your broadband service

Follow the coverage Map

What are the initiatives that your company has taken to improve the
broadband coverage?

Deploy more and more broadband sites
Existing site capacity Upgrades
Nevgtechnology iitiativVes(egv 4B)

)

Wh;;ifif;’;i__re thevinjtiatives thatyour Bempany has taken to improve broadband
QoS (Quality of Service) in Sri Lanka?

Network Capacity Upgrades

All IP Conversion

What are the initiatives that your company has taken to improve online based
applications and services such as e-commerce, e-learning and e-government?
Introduction of mcash, mlearning, mtaxi, mticketing

What are the initiatives taken by your company for cyber security?

URL Filtering, Network Security audits and take remedial actions (eg —
Firewall Policy changes)

Avre there any practical difficulties your company encounters when you are
implementing the above mentioned initiatives?

Yes

If yes, what are they?
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Additional CAPEX requirements

Environmental factors for fiber laying and tower building
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Appendix 4: Broadband coverage maps of operators

WCDMA coverage of Mobitel Pvt Ltd

¢ WOCDMA Coverage
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WCDMA coverage of Dialog
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2G and 3G coverage maps of Etisalat Pvt Ltd
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