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Motivation of the Research

This research is rooted in my working experience as an assistant director,
director, director general and assistant chairman at the Ministry of Information and
Communication (MIC) and Korea Communications Commission (KCC) of Korea during
1982-2010 on the development of various broadcasting and telecommunications service
policies and its convergence with broadcasting to a new service, namely IPTV (Internet
Protocol TV). In particular, | led the convergence task force team which dealt with two
big convergence issues: IPTV and the integration of regulation bodies at MIC during
2005-2007. Since | was both an observer and participant in these issues, | have tried to
reflect on them and use my knowledge to analyze a number of issues regarding the IPTV
service. | was deeply involved in establishing the convergence service Act for IPTV
service, licensing current key players and exercising fair competition regulations. In
addition, | had many opportunities to closely observe the various policies relating to the

development of BcN (Broadband Convergence Network).

My knowledge and experience in the past has strongly inspired me to uncover
the detailed reasons for the diffusion of the convergence service after the convergence of
telecommunications and broadcasting services based on the internet. In this sense, | will
attempt to offer the relative importance of factors that affect the diffusion of the service

by comparing OECD countries.



Nevertheless, | have to recognize that there is a possibility of bias in the
development of my research framework because | was one of the key participants in these
issues. However, this has offered significant research advantages, allowing me privileged
access to substantial information on the diffusion process and crucial participants in

decisions.

Therefore, | will try to detach myself and guard against bias as much as possible.
Under the guidance of my supervisor, | will endeavor to triangulate the evidence from
multiple sources: not only through primary documents but also reliable data from
international organizations as well as renowned specialized consulting firms. Moreover, |
will emphasize my role as a doctoral researcher when conducting the research. | am
confident that these efforts enable this dissertation to produce an objective insight on the

issues beyond convergence.
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Abstract of Dissertation

Beyond Digital Convergence Service: Influential
Factors on Diffusion of IPTV Services

This dissertation tried to explore which factors affect the diffusion of IPTV
services, especially in OECD countries where IPTV services are being provided. In order
to fulfill this objective, major characteristics of the convergence trend were explored in
various perspectives and a theoretical examination was carried out in regard to the
economics of network-based services. Through the in-depth case study on Korea and
other OECD member countries, and analysis of existing comparative studies, this
dissertation has identified variables which are expected to have an impact on IPTV
diffusion, and the relationship between these variables and IPTV diffusion was

empirically analyzed.

Through the in-depth case study and regression analysis, very meaningful results
were obtained regarding the relationship between IPTV diffusion and influential factors.
In the multivariate research models, it was found that degree of urbanization and
diffusion of satellite TV & cable TV were in a significant positive and negative
relationship with IPTV diffusion, respectively. Furthermore, another interesting result
was obtained where a higher level of digitalization of broadcasting led to a higher level of
IPTV diffusion. Lastly, the broadband penetration rate, which serves as a basis for IPTV

service, and IPTV diffusion showed a very strongly significant positive relationship.

vil



This dissertation holds significance in that the process of IPTV diffusion was
empirically analyzed using a panel dataset at the country level to draw useful results. It is
expected that, if this study can explain the diffusion of IPTV in its early stage, the results
will be very significant for both academia and the industry. Especially for those countries
that are preparing to introduce or have already introduced IPTV services, and also for the
countries where IPTV services were launched but are diffused slowly, the results will be
able to provide meaningful implications. Furthermore, at a time when a variety of new
convergence services are emerging and are expected to continue emerging in the future,
the results of this study are expected to contribute to explaining the diffusion of such new

services in their early stages of diffusion.
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Chapter 1: Introduction

In the past several decades, the development of information and communications
technology (ICT) has been remarkable, leading the development of the digital economy.
Such strides in ICT have brought about changes in the industrial structure of the global
economy, have created new business models, and have altered the way of life. What
made such developments possible were the advancement of digital technology and the
recent connecting of the whole world through networks. In the initial phase of
digitalization in the ICT sector, a migration to digital from traditional analog was
required. Now, at the onset of its second phase, different areas that had individually
embraced digital are converging. Against this backdrop, “digital convergence” which
aptly describes the changes in the market environment has emerged as a hot topic in the

ICT sector.

Since first being mentioned in a book edited by Yoffie (Yoffie, 1997), the term
“digital convergence” has emerged as one of the most prominent phenomena in the area
of ICT.

Digital convergence is defined as:

“the unification of functions — the coming together of previously
distinct products that employ digital technologies. The telephone and
the computer, for example, both utilize digital technologies, but

historically they have served completely different markets with



entirely different functions. The process of digital convergence
implies that a computer begins to incorporate the functionality of a
communicating device, and the telephone takes on the functionality of

a computer.”(Yoffie, 1997): p.11)

Digital convergence was also mentioned by Dr. Viviane Reding, Commissioner
for Information Society and Media of the European Commission, at a conference as

follows:

“Digital convergence brings together the separate worlds of audio,
video, data and voice communication services. Already today we can
access the same services and content (e-mail, music television) using
different terminals over different types of networks. The borders
between fixed-line and wireless mobile networks are disappearing. In
the convergent world, consumers will be in control of their
entertainment and media content; what they want, when they want it,

and where they want it.” (Reding, 2006)*

Several types of digital convergence have been emerging, such as convergence
between fixed and wireless communications; broadcasting and telecommunications; and

telecommunications and other information technologies. Examples of convergence

! hitp://www.ebu.ch/CMSimages/en/BRUDOC_INFO_EN_282_tcm6-44957.pdf



services that are currently available include voice over internet protocol (VolP)?, digital
multimedia broadcasting (DMB)?, and internet protocol television (IPTV)*. Various
studies from different perspectives have been conducted on convergence services in
terms of technical considerations, regulation and policy issues, and market acceptance

regarding convergence services.

According to the official document on digital convergence by Oftel (Oftel, 1995)°,
major changes that can be expected in the short term are the technical removal of the
capacity shortage in the delivery of telecommunication services, including broadcasting
services, and the simultaneous introduction of conditional access to the provision of
services over these high capacity systems. The document points out that the impact is
likely to be profound if this capability reaches a mass market. The potential for
competitive delivery of services increases, but so does the potential for suppliers of one
sort or another to create, and exploit, dominant market positions or positions of

bottleneck control.

2 Voice over Internet Protocol (VolP) is a transmission technology for the delivery of voice communications

over IP networks such as the Internet or other packet-switched networks.

® Digital Multimedia Broadcasting (DMB) is a digital radio transmission technology for sending multimedia

such as TV, radio and datacasting to mobile services such as mobile phones.
* Refer to the section 2 in the chapter 2 on page 17.

® Oftel (1995). Beyond the Telephone, the Television, and the PC: A Consultative Document on the Regulation
of Broadband Switched Mass-Market Services and their Substitutes Delivered by Telecommunication

Systems.



There are several literatures that explore digital convergence from the technology
perspective. Mueller (Mueller, 1997, 1999) proposes two prerequisites for digital
convergence: a technological revolution in processing power and a process of
convergence on common standards. Covell (Covell, 1999) describes the digital
convergence as tools for human interaction, such as images, video, sound and text, now
being able to be digitally transmitted, stored, combined and manipulated in ingenious
ways that are still being discovered and perfected. Cooper and Lovelace (Cooper &
Lovelace, 2005) expect that the delivery of high-quality video services over a telephone
line to a television will become possible with increases in broadband access speed
combined with improvements in digital video compression. In the near future, even high-
definition television will be able to be delivered in this way using new advanced
compression schemes. Xiao, Du, Zhang, Hu, and Guizani (Xiao, Du, Zhang, Hu, &
Guizani, 2007) consider IPTV as one of the killer applications for the next-generation
Internet that will provide exciting new revenue opportunities for service providers.
However, the study also points out that many technical challenges must be solved in

order to deploy IPTV services with a full quality of service (QoS) guarantee.

In view of the market perspective, Alfonsi (Alfonsi, 2005) expects that IPTV has
high potential, not just because a well-architected IPTV system will deliver the advanced
digital TV services people demand today such as HDTV, digital video recording, video
on demand, and interactive applications, but also because the two-way broadband
connectivity used by IPTV enables new capabilities that will dramatically improve the

TV experience for consumers. Cooper and Lovelace (Cooper & Lovelace, 2005) also
4



point out that the transition toward IPTV will open up the television market to telephone
companies and other service providers, with lower entrance barriers than existing digital
platforms. One of their main objectives is a triple-play of voice, video and data services
on a single bill. Chen and Watanabe (Chen & Watanabe, 2006) identify that despite a
lack of institutional elasticity, advances in Japan’s IP mobile service deployment can be
attributed to a co-evolutionary dynamism between diffusion, substitution and competition
inside the ICT market. In a broader sense, McKenna (McKenna, 2000) proposes that vital
issues affected by convergence include social exclusion, cultural imperialism, universal
service and public service broadcasting, citizenship and democracy. Without proper
debate, it is premised that gigantic transnational corporations would eventually control
the converged industry, with national governments impotent to prevent abuse of the

power such corporations would wield.

In this process of explanations, many studies have placed emphasis on several
issues on technology innovation or digital convergence from the view of policy.
Blackman (Blackman, 1998) points out that the creation of a competitive market could
best deliver the benefits of the new technologies in the age of digital convergence. In the
transition to a competitive market, interventions to protect against market failure should
be necessary, for instance access to bottleneck facilities. More specifically, Stoneman and
Diederen (Stoneman & Diederen, 1994) also argue that on the basis of market failure a
good case can be made for public policy aimed at tuning the speed of diffusion. Market
failure may arise from imperfect information, as a consequence of market structure or

because there are externalities to adoption. It is important to take account of the fact that
5



the adoption of any specific technology is only one element in a firm’s strategy to
increase its competitiveness. In this context, Arnbak (Arnbak, 2002) proposes a multi-
sector solution as a relevant regulation framework for the unified control of policy setting,
regulation and operation. Shin (D.-H. Shin, 2005) provides perspectives on satellite DMB
service developments and the implications of such emerging technological breakthroughs.
The study indicates that current broadcasting-based regulatory frameworks may tend to
deter technological convergence and thus delay service introduction in the market. Chen
and Watanabe (Chen & Watanabe, 2006) raise policy questions of how to create such a
co-evolutionary dynamism by means of ICT innovation, enriched functions, reduced

price and competitive environment.

To sum up, these pioneering studies at the early stage of convergence focus on
how the advent of convergence changes technology (Cooper & Lovelace, 2005; Covell,
1999), market structure (Fryxell, Sirbu, & Wanichkorn, 1999; Weinberg, 1999), policy
environment (Arnbak, 2002; Blackman, 1998; Brock, 1994; Mueller, 1997; Stoneman &
Diederen, 1994), and affects customers’ daily lives (McKenna, 2000; Mueller, 1999;
Stoneman, 1995; Yoffie, 1997). These studies usually recognize the issue of digital
convergence as an agenda of the future. However, although digital convergence is still in
the period of transition, it is important to investigate what kind of forces influence the
diffusion of convergence services ‘beyond convergence.’ It is because of the fact that the
influential factors, which were originally expected to influence services diffusion before
the advent of convergence trends, appear to be somewhat different in this era of ‘beyond

convergence.” Before convergence gained momentum, it was considered that the
6



availability of network infrastructures and the separation of regulatory bodies will impede
digital convergence, leading to many efforts to address such issues. However, even
though these obstacles have been cleared to some extent in the market, the facilitation of
digital convergence has not yet reached a level that had been previously expected. Based
on Meier’s (Meier, 2003) awareness of this issue, many questions still need to be
answered: What changes may occur after the emergence of convergence services?; What
kinds of factors affect the market and policies?; Has convergence been unfolded as we

originally expected?

In particular, this research focuses on the IPTV service. Among several types of
convergence services, IPTV is considered to be one of the most representative services of
digital convergence (Alfonsi, 2005). IPTV services are based on the convergence
between broadcasting and telecommunications which were totally separate before the
launch of IPTV. The impact on the market by launching IPTV services is also expected to
be profound (Xiao, et al., 2007). In other words, IPTV is not a medium that delivers
information one-way like conventional broadcasting. Its development into an interactive

multimedia has enabled the creation of completely new business models.

In this sense, IPTV is recognized as a promoter of extending broadband networks
(Thomson, 2007) because IPTV services can be delivered only through a broadband
network. Because a broadband network has to be first laid out in order to provide IPTV
services, more users can enjoy enhanced broadband network services as a result. In

particular, countries that lag behind in the diffusion of broadband networks are hoping to
7



utilize the provision of IPTV as a trigger to extend broadband networks. The
development of IPTV services has benefited from a regulatory framework in most
countries which has facilitated access to broadband networks by new entrants through
local loop unbundling (LLU), as well as by light touch regulation which has prevailed
with respect to abstaining from imposing any onerous requirements for the provision of
IPTV. There has been increasing policy recognition of technological convergence and
this has facilitated the development of IPTV (OECD, 2007). At this point, an interesting
question is whether countries which already have broadband networks could lead the
provision of IPTV services (Sreenivas, 2007). For instance, Korea was expected to stand
at the forefront in terms of IPTV provision, considering its high penetration of broadband
networks. However, the results produced in the early stage were different from the

expectation.

Table 1. Status of Broadband and IPTV Service (per 100 inhabitants)*

Country Broadband IPTV Country Broadband IPTV
Austria 20.74 0.77 Japan 23.65 1.09
Belgium 27.97 4.78 Korea 32.14 3.12
Brazil 5.26 0.03 Latvia 6.44 6.64
Bulgaria 11.24 0.53 Lithuania 17.77 2.02
Canada 28.96 2.80 Luxembourg 29.80 2.08
China 6.23 0.15 Netherlands 34.83 1.39
Czech Rep. 17.05 1.11 Norway 33.73 3.67
Denmark 36.75 1.08 Portugal 15.85 2.10
Estonia 23.70 5.60 Romania 11.75 1.54
Finland 30.48 1.72 Russia 6.56 0.16
France 28.52 5.80 Slovak Rep. 11.46 2.52




Country Broadband IPTV Country Broadband IPTV
Germany 27.47 0.61 Slovenia 21.17 7.97
Greece 13.53 0.82 Spain 20.22 1.59
Hungary 15.40 0.58 Sweden 31.56 4.96
India 0.45 0.12 Switzerland 32.89 1.56
Ireland 20.09 1.58 United 28.21 0.11

Kingdom
Italy 18.93 0.91 United States 25.35 0.93
* As of the end of 2008, Source: ITU database, IDATE (2010)
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Figure 1. Relationship between broadband and IPTV diffusions (per 100 inhabitants)




No strong relationship can be found between broadband services and IPTV
services in terms of penetration from Table 1 & Figure 1. Most European countries, such
as Belgium, France, and Sweden show higher penetration ratio of both broadband and
IPTV services. However, Denmark shows the highest penetration ratio of broadband
services, but the penetration ratio of IPTV services is still lower. On the other hand,
Latvia and Slovenia show the highest penetration ratio of IPTV services, but the
penetration ratio of broadband service remains low to mid-level. This indicates that there

might be other explanatory factors that affect the relationship.

Previous literatures have proposed many different variables that can explain the
discrepancy in perceptions. Generally, such variables can be grouped into the following
categories: a) socio-economic factors (Gruber & Verboven, 2001; Grubesic, 2003;
Hausman, 2002; Trkman, Blazic, & Turk, 2008); b) market-industry factors (J. M. Bauer,
Kim, & Wildman, 2005; Cava-Ferreruela & Alabau-Munoz, 2006; Hwang, Cho, & Long,
2009; Kauffman & Techatassanasoontorn, 2009; Koutroumpis, 2009); c) institutional and
country factors (J. M. Bauer, et al., 2005; Cava-Ferreruela & Alabau-Munoz, 2006;
Garbacz & Herbert G. Thompson, 2007; Hwang, et al., 2009; Rouvinen, 2006). In
particular, there are several policy issues that need to be considered regarding IPTV
services, such as the regulatory structure, allowance of local loop unbundling, and
licensing schemes (Sreenivas, 2007). In some countries, regulators provided assistance to
telecom operators in launching IPTV services early, in order to encourage them to invest
more in broadband networks, which will ultimately enable more citizens to access

broadband networks.
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Since IPTV service is, intrinsically, a convergence service of telecommunication
and broadcasting (detailed description of IPTV service is shown on Table 2 in Chapter 2),
it is necessary to fully consider all the influential factors of both telecommunications and
broadcasting sectors (D.-H. Shin, 2006). From the perspective of telecommunication
service, technological and market competition factors associated with intrinsic
characteristics of the telecom industry and attendant policy and regulatory factors should
be considered. From the perspective of broadcasting service, it is argued that industry
factors related to broadcasting contents supply and individual consumer attitudes
(including consumers’ economic and demographic conditions) for IPTV services
adoption should be considered (Bouwman, Zhengjia, Duin, & Limonard, 2008; D. H.

Shin, 2007h).

However, since little research has been conducted on the determinants of IPTV
diffusion, there are several unresolved issues. Thus, this research takes these unresolved
arguments in the ICT area as a research problem in terms of ‘beyond convergence’. This
study aims to recognize a relationship between the diffusion of broadband networks and
the provision of IPTV. For such an in-depth understanding, it is necessary to derive
models that reflect both telecom and broadcasting sectors and to empirically analyze
them. The ultimate objective of this study is to define influential factors in the adoption

of IPTV.

11



In order to examine such a research problem, it is essential to review previous
literatures to draw concrete research questions, which will be elaborated in Section 1 of
Chapter 4. Research models examined in Section 3 of Chapter 4 will develop a
conceptual framework of this research, and both research questions and research models
will provide a fundamental basis for further discussions. This includes not only literatures
on digital convergence and policy but also economics of network and diffusion of
innovation because IPTV is also a part of network services and a new innovation derived

from digital convergence.

Overall, the ultimate aim of this study is to identify factors that influence the
diffusion of IPTV services. This study starts from the perception that influential factors of
IPTV diffusion would be different from those of broadband, Internet, and mobile
telephony service diffusion. Since IPTV provides converged services between
broadcasting and telecommunications, this study intends to identify the influential factors
of IPTV diffusion by examining the factors that influenced the diffusion of broadcasting
and telecommunications services, respectively, in the past. Therefore, this study raises the
following research questions: “How are the influential factors of IPTV diffusion different
from those of broadband diffusion?”” and ultimately, “What are the influential factors of

IPTV diffusion?”

In order to find the answers to these research questions, Chapter 2 is dedicated to
reviewing the results of previous literatures. As the fields of broadcasting and

telecommunications are both network-based, economies of network-based services will
12



be helpful in identifying the influential factors of IPTV diffusion. In addition, Chapter 2
also determines potentially influential factors of IPTV diffusion by reviewing the
previous studies on the diffusion of innovation in broadcasting and telecommunications.
In addition, since IPTV provides converged services between broadcasting and
telecommunications, a review of digital convergence and related policy issues will be

helpful in conducting this study.

In Chapter 3, as a basic process to draw influential factors on IPTV diffusion, the
results of the case studies of 23 OECD countries including Korea will be analyzed.
Chapter 4 describes the process of deriving research questions based on the theoretical
background of literature review, suggests sub-research questions, and gives explanations
on data collection and research methodology. In addition, this chapter proposes a research
model for this research based on the theoretical background of Chapter 2 and the cases of
OECD countries in Chapter 3. It also takes a look at the analytical results of empirical
analysis. Chapter 5 discusses key findings of this research with policy implications.
Finally in Chapter 6, the summary of the dissertation, limitations and several suggestions
for further research are presented. The structure of this dissertation is summarized as

follows in Figure 2.
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Chapter 2: Literature Review

1. Introduction

In order to comprehensively explore the influential factors on IPTV adoption, it
is necessary to understand the environment surrounding the IPTV service market. It is
helpful to review previous literatures related to IPTV services. This study attempts to
review three areas of study as a theoretical background; economics of network-based

services, digital convergence and policy, and diffusion of innovation.

i
i Relationship
Reerh ||| Repiio Lo Beween D
i ' and IPTV?
| | r
i
________________ bl N ___i Influential Factors :____ / |
i . on IPTV Diffusion? |
i ;
i
I
|
Background | ! Digital Economics of Diffusion of
Theories ! Convergence Network- Innovation
! & Policy based Service

Figure 3. Framework of Background Theories

In order to investigate regulators’ role in IPTV diffusion, it is useful to utilize
literature on digital convergence and economics of network-based service. The

relationship between broadband and IPTV services can be verified by theories on
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economics of network-based service and diffusion of innovation. Comprehensively,
influential factors on IPTV diffusion can be identified through reviewing models on

diffusion of innovation.

The first area of literature review is about understanding economic theories of
network-based services that could help in recognizing the basic framework of the ICT
service. It could also be useful to understand the market structure of the ICT industry.
IPTV is a new convergence service that combines broadcasting and telecommunications.
IPTV will not only be influenced by the legacy of broadcasting but also
telecommunications. Therefore, it is important to review characteristics of the network
industry which can be applied to the IPTV sector, such as economics of scale, lock-in

effect, network effect, and problem of last mile.

The second area of literature review is about digital convergence and policy.
Traditionally, operations and regulations of telecommunications and broadcasting were
separate. The advent of digital technology spurred the convergence of these two service
sectors. This literature offers fundamental issues on regulations and conditions for

convergence, which will provide implications to investigate beyond convergence.

The third area of literature review in this study is about the diffusion of
innovation. In general, the adoption of new technology can be explained by diffusion
models (Frank M. Bass, 1969; Hall, 2005; Rogers, 2003; Rosenberg, 1982; Stoneman,

1995). On the demand side, users’ adoption of new technology should be included in the
16



service adoption model. In the ICT area, several types on users’ adoptions are
recommended. The implications of previous literatures could be put into consideration for

designing a research model for this study.

2. Definition of IPTV

Internet Protocol Television (IPTV) is a system where a digital television service
is delivered to subscribing consumers using the Internet Protocol over a broadband
connection. This service is often provided in conjunction with Video on Demand (VoD)
and includes internet service such as Web access and VolIP (Xiao, et al., 2007).
Historically, many different definitions of IPTV have appeared, including elementary
streams over IP networks, transport streams over IP networks and a number of
proprietary systems. The first premature IPTV service was ABC’s World News Now in
1994 which was the first television show to be broadcast over the internet, using the CU-
SeeMe video conferencing software. Internet radio company AudioNet started the first

continuous live webcast in January, 1998 (The Economic Times, 2006).

There is no doubt that today’s most widely used definition of IPTV is applied to
a single or multiple program transport streams, which are sourced by the same network
operators that own or directly control the last mile to the users' premises. This control
over delivery guarantees the quality of service (QoS), and also allows the service
provider to offer enhanced user experiences such as better program guide, interactive

services etc. In the commercial environment, IPTV is widely deployed for distribution of
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live TV, video streaming channels and Video on Demand (VoD) material across LAN or

WAN IP network infrastructures, with a controlled QoS.

Wildman (Wildman, 2008, 2009) has characterized the relevant economic
distinction as “channel based” versus “web-based.” This holds great significance in that it
provides clear starting points to understand the differences between traditional CATV

and new IPTV.

CATV and IPTV share some common characteristics such as its use of IP to
deliver VoD services to consumers. However, the similarity ends with the encoding
standard used. CATV is able to use MPEG-2 over its existing infrastructure, which is
able to transmit bit rates around 3Mb/s to 5Mb/s, appropriate for broadcast distribution. A
CATYV VoD signal transported from a server over the network needs to be converted into
a stream that can travel via a coaxial cable in a modulated form, such as a QAM signal,
and operators need to use reliable conditional-access infrastructure to encrypt the VoD

streams.

On IPTV, the transmission of VoD is straightforward. Generally, the stream from
the server is transmitted via the network directly into the household. IPTV's cell network
structure which has point-to-point links between a system and a subscriber is a clear
advantage to deliver the VoD unicast to a single consumer. A CATV network, on the

other hand, is more suitable for broadcast as a transmission seen by a number of
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households. Therefore, CATV operators need to make alterations to the network and to

the software within the set-top to offer VoD services.

Similar to CATV, IPTV set-tops play a crucial role in the delivery of VoD
content. Ultimately, it's the software within the set-tops that allow the consumer at home
to order and watch on demand content. Not only should the set-tops be flexible in terms
of formatting and content access, but also the necessary infrastructure should be in place

to minimize the required bandwidth.

Although the explanations above hold significance in explaining the differences
between CATV and IP-based TV, in practice, it is necessary to define the concept of

IPTV from two different perspectives; in the broad sense and the narrow sense.

As for the broad sense, internet TV which was common in the early stage based
on IP can be an example. However, since the concept of internet TV is too broad and
recent TV services have become more enhanced, a narrower concept of IPTV has been
suggested. Regarding the concept of IPTV in the narrow sense, the International
Telecommunication Union (ITU), a venerable international organization in the field of
telecommunications has come up with a definition. The official definition approved by

the ITU focus group on IPTV (ITU-T FG IPTV) is as follows:

“IPTV is defined as multimedia services such as

television/video/audio/text/graphics/data delivered over IP based
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networks managed to provide the required level of quality of service and

experience, security, interactivity and reliability.”(ITU-T, 2006)

The ITU’s definition provides not only technical criteria, but also business
perspectives. Furthermore, since the definition comprehensively considers both current
and future development potentials of IPTV, the subject of this study, it is deemed
appropriate to adopt the ITU’s definition as the definition of IPTV in this study. However,
as it seems necessary to make a specific distinction between IPTV and internet TV in
order to conduct more concrete researches, this study will adopt technical criteria as the

main subject.

Table 2. IPTV and ITV

Internet Protocol Television (IPTV) Internet Television (ITV)

Service area Localized (limited coverage) Globalized potentially

Users identified by IP address and

. Unidentified users
location

Users

Video Quality Controlled QoS for TV broadcasting Best effort without QoS

Bandwidth 4-15Mbps <1Mbps

. MPEG-2, MPEG-4 Part2; MPEG-4 | Windows Media, Real networks,
Video format

Part 10 (AVC); Microsoft VC1 Quick Time, Flash
Receiver Set-top box and TV PC
Definition Full TV Display QCIF/CIF
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Internet Protocol Television (IPTV) Internet Television (ITV)

Stability Stable Different by loading
Security Authorization and Protection Unsecured
Copyright Protected contents Often unprotected

Other services EPG, PVR -

Cable,
Terrestrial

Source: Adapted from ITU-T (2006) and OECD (2007).

Potentially common set-top box Preview and Low Quality

This concept, however, should not be seen as static but dynamic depending on

the development of technologies and services.

ITU-T defines IPTV too broadly for the scope of this study; therefore, for the

purposes of this study, IPTV is defined as:

“apay TV service and system delivered to television set through IP-based
broadband network in order to provide multi-channel broadcasting services, video on

demand services, and two-way telecommunication services simultaneously".

Through broadcasting channels, IPTV provides services similar to the existing
pay-TV service, such as cable TV and satellite TV. IPTV also provides subscription-
based services, or pay per channel services for premium channels. As a digital TV service

provider, IPTV offers SD-level, or HD-level services as well as audio channels.
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Table 3. Service Description of IPTV

Service classifications Service descriptions

Broadcasting services ) o
(terrestrial, PP) SD-level broadcasting channel transmission

Channel services HD-level broadcasting channel transmission
PPC (Pay per Audio broadcasting service
Channel)
Near VoD (PPV) Pay service by title or monthly fee + VCR

; function

VoD services Real VoD (FF, RW, Pause)
Subscription VoD Package service for customers’ demand
T-Information Information services (Weather, News, Traffic)
T-Entertainment Game, Music, Services for family

Two-ways Shopping, Stock/Banking, Delivery,

service T-Commerce Reservation
T-Communication SMS, messenger, T-mail, Video telephony/PVR
T-Learning Education services for various age groups

IP-TV Head-end

; Hoﬁway
Terrestrial/Cable/Satellitg:

Hormeh

Live encoder
3 x5 WIFi 4
N HD/CATY
)y vaD/ B HFC Phone’
Data broadcasti N wirel
it BeEleEsing IP Backbone WLAN ﬁgss
Home Network Systems

TN

Security  Control Autornation ,""Fixed/MobiléJ" _ =~ Home Networking
server  server  server |4 L network wibro | e
Wibro terminal — :1

Bl

Figure 4. Network Configuration of IPTV
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One of the advantages of IPTV, which is based on digital technology, is that it
can provide video-on-demand (VoD) services. Therefore, with IPTV, subscribers can
watch programs of a specific channel whenever they want. Another advantage of IPTV,
which provides digitalized pay-TV services, is that it offers normal functions of existing
telecom services as well, which means that users can watch programs on their televisions
by downloading them through a PC, and enjoy communications services as well. Such
IPTV functions allow users to receive information on weather, news, and traffic; to enjoy
entertainment services such as games and music; and to use commerce services such as
shopping, banking, and reservation. Since IPTV is also capable of providing basic
telecom services, subscribers can enjoy functions like messaging, email, and video
telephony. One of the most anticipated future services of IPTV is an interactive learning
service enabled by IPTV’s interactive nature. Therefore, IPTV is expected to be utilized

for educational purposes of various kinds.

Figure 4 depicts a simplified architecture of IPTV service network and tries to
explain how IPTV service networks are operated. Video or audio contents from various
sources are transmitted from IPTV head-ends to IPTV subscribers via IP-based network
through the authentication process. If transmitted contents are voice signals, the home
gateway sends them to VVoIP or PSTN telephone premise, and if transmitted contents are
home networking information, they are sent to home networking equipment. As for

video/audio signals, they are played as video/audio through a digital television set.
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This chapter aims to clarify the definition of IPTV and compared IPTV to other
similar services, such as Internet TV, in order to comprehensively understand IPTV
services. More detailed analyses, such as the current status of IPTV services in OECD
countries and video distribution services, will be dealt with in more detail in Chapter 3,

which carries out cases studies of each country.

3. Theoretical Background

3.1 Economics of Network-based Service

Because of the fact that IPTV services are delivered over the broadband network
which was mainly designed for telecom services, some people may expect that IPTV
services would be similar to telecom services in their characteristics. Therefore, it is
essential to review economic theories of telecommunications and apply the results to
IPTV services. Major issues of the supply-side include economies of scale, the last mile
problem, and supply-side lock-in. There are mainly four concerns of the demand-side;
first, network effect which has both direct and indirect impact; second, positive feedback
effect which explains which technology and service is chosen in the market (Arthur,
1989); third, system competition (Katz & Shapiro, 1994); and fourth, switching barrier

for subscribers’ churning to other providers.

3.1.1 Supply-side economics of IPTV
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Although there has been much technological progress, telecommunications
operators often seem to deliberately postpone the development, adoption, or
commercialization of new technologies (Ferguson, 2004). Hence, it is claimed that
although there are applicable technologies, telecom providers have neglected to utilize
them (Crandall, 2005). Shy (Shy, 2001) argues that it could come from a notion of the

existence of significant economies of scale, which is determined by large fixed sunk costs.

Another reason for this is that most telecom operators are not motivated to do so,
unless more potential competitors entered into the market. In the case of IPTV in the
United States, AT&T and Verizon also did not provide IPTV services until cable
operators decided to utilize digital cable modems to operate in the telecom market of
voice and data communications (OECD, 2007). Since telecom operators considered
broadband to be a technology that will negatively impact their traditional businesses, they
need to be pressured to establish broadband networks (Nuechterlein & Weiser, 2005).
Furthermore, it is deemed that those investments aimed at developing new technologies
are risky, since old technologies may face extinction due to new technologies (Crandall,

2003).

The issues of essential facilities or bottleneck in building new networks arise due
to the above-mentioned characteristics (Cave, Majumdar, & Vogelsang, 2005). Several
conditions are required for the existence of essential facilities; first, a compelling
economic or social reason that forces access; second, no feasible alternative to the facility,

such as accessing new markets, or changing production methods; and third, no new
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technologies that can replace the essential facilities in the near future (Faulhaber, 2005).
A firm that seeks access and meets the above conditions need essential facilities to be
guaranteed access from the owner of critical inputs (Langlois, 2001). A bottleneck owner
may be tempted to refuse access to competitors, and the problem of the bottleneck is that
the owners may prevent their networks from being used by other competitors
(Economides, 2004; Gabelmann, 2001; Laffont & Tirole, 2000). Often, the nature of
network infrastructure restricts competition in the market, allowing a dominant

incumbent to seize a majority of the market (Shy, 2001).

Due to these reasons, the telecom sector has often been monopolized, and such a
monopoly has proven more efficient than a competition-oriented one in the telecom
market, since strong economies of scale accompanied by large fixed costs are required for
the sector (Laffont & Tirole, 2000; Shy, 2001). However, in terms of the causality
between technology and the market structure, efficiency cannot be guaranteed if a
monopoly selects the technology in this industry. The rationale for economies of scale
and scope need to be revisited, once the assumption on the efficiency of technology
becomes vulnerable (Fontenay, Liebenau, & Savin, 2005). In addition, essential facilities
may be threatened by rapid technological progress and convergence of the media
(Faulhaber, 2005). It is these characteristics that create another issue for discussions
about market competition and government intervention for the availability of IPTV

services.
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IPTV should be viewed as more than a telecom service. It represents a
convergence service that binds broadcasting and telecommunications together. Hence, it
is safe to say that IPTV has the characteristics of the telecom or network industry that
constitute half of its makeup. This is why the need for empirical studies arises on the
effects of the telecom or network industry’s characteristics in the diffusion of IPTV, since

the topic has not been previously studied.

3.1.2 Demand-side economics of IPTV

From the demand-side perspective, the concept of network effect and lock-in
effect can help determine the causality between network deployment and IPTV service
provision in this study, especially as for whether broadband networks facilitate IPTV

diffusion, or vice versa.

Network effect constitutes a critical part of the ICT industry, where network
effect forms demand-side economies of scale (Taylor, 2002). Network effect is seen to be
created when “the value of membership to one user is positively affected when another
user joins and enlarges the network” (Katz & Shapiro, 1994). There are two types of
networks: a “direct network” that consists of similar products, and an “indirect network”
that consists of different units, such as hardware and software systems (Church & Gandal,
2005; Katz & Shapiro, 1994). In recent days, several types of bundled services have been
proposed by telecom operators, such as dual-play services (DPS), triple-pay services

(TPS) and even quadruple-play services (QPS), and the operators utilize voice, internet,
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mobile and pay-TV services. From the network effects point of view, especially indirect

network effects, telecom operators use bundled service packets to meet customers’ needs.

With regard to broadband services, the transition speed of consumers from the
narrowband to broadband service was slower than policy makers had expected (Crandall,
2003; Nuechterlein & Weiser, 2005) because demand for broadband service was not high
until the advent of the Internet (Crandall, 2003). Regarding broadband services, Owen
(B.M. Owen, 2002) pointed out that the lack of attractive contents is the cause of the lack
of demand for the IPTV service. Similarly, the slow diffusion of IPTV services is
attributable to the lack of useful application, since having a broadband access alone

cannot be reason enough to generate demand.

According to Economides and Himmelberg (Economides & Himmelberg, 1995),
there is a “chicken and egg dilemma” of network goods, which means “many consumers
are not interested in buying the network goods because the installed base is too small,
and the installed base is too small because an insufficient number of consumers have
bought the good.” Nuechterlein and Weiser (Nuechterlein & Weiser, 2005) point out that
this paradox of the relationship between network access service and content causes a
negative impact on many new technologies in network industries. The situation is quite
the same for IPTV services. Content providers are not likely to pay much attention to the
development of high value applications that can operate well over the broadband network,
until the number of users who adopt the IPTV service at home reaches a critical mass.

Conversely, there will be few consumers who recognize the extra value of the IPTV
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service and are willing to pay higher rates, unless content providers devote themselves to

developing killer applications (Nuechterlein & Weiser, 2005).

Considering these facts, while critical mass is not the only factor that determines
the success of new media services, it is still a key condition that needs to be met in order
for the services to have their impact (Allen, 1988). Therefore, network effects are directly
related to an increase in the value of the last unit and the expansion of complementary
goods (Economides, 2004). The self-reinforcing feature of the ICT sector leads to the

faster pace of market expansion than other non-network markets.

Along with network effect, lock-in effect constitutes another important aspect of
the new ICT area. “Lock-in effect” is generated when a technology accidentally acquires a
leading position in adoption at an early stage, thereby dominating the market. When this
is the case, the technology is likely to drive other technologies out and lock the market
with inferior technology (Arthur, 1989). Arthur also explains that as the adoption of a
technology increases, the returns increase since higher adoption of technologies lead to
more experiences and more improvements as well. Along with the lock-in effect,
“switching costs” in the ICT areas should be also considered as well. The number of users
reaching the critical mass means that the network service providers have an accumulated
base of users, who are dependent on the seller’s technology (Shy, 2001). In such an ICT
environment, users will have to pay high entry costs and get high rewards, while free

entry does not guarantee perfect competition (Economides, 2004).
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Ida and Sakahira (Ida & Sakahira, 2008) shows that significant lock-in effects
exist at the migration of broadband services from ADSL to FTTH in Japan. In terms of
cable TV, subscribers may be locked in when they want to move toward the new IPTV
service. In France, a relatively low penetration of cable TV service helped the rapid
growth of IPTV diffusion. On the other hand, in the U.K., IPTV is still struggling against

the more common cable TV service.

IPTV is a convergence service which has aspects of both telecom and
broadcasting services. It is critical to study how much the characteristics of telecom or
network industry, such as network effects and lock-in effects, affect the diffusion of
IPTV service. In particular, while the network effect of conventional telecom services
appear as a snowball effect (direct network effect) of a single service or
complementarities (indirect network effect) of two services such as telecommunications
and broadcasting services, three layer complementarities — network, platform, and
application — arise in terms of the IPTV because the broadband which is the network
layer’s access service and the content of the application layer are linked. Therefore,
additional research should be conducted in order to fully understand the diffusion

dynamics of IPTV.

3.2 Digital Convergence and Policy

It is argued that the trend toward a common technological platform that was

formerly separated in the telecommunications sector among fixed line, wireless telephony,
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and data communications will increase competition to provide consumers with the same
services. (Hatfield, Mitchell, & Srinagesh, 2005). It has been a standard that different
types of information are transmitted via different communications networks, and there is
a direct relationship between such networks, and service and delivery technology.
Services such as telephone, TV and radio are transmitted from their own networks
(Blackman, 1998). Telecommunications and media have dealt with different technologies

in a different manner (B.M. Owen, 2002).

However, in the new era of convergence, a flexible ‘packet switching’
connection that is capable of delivering various services based on the change of cost on
customer equipment and multiplexing equipment in the IP-based architecture will replace
circuit-switching connection enabled by connection-oriented and customized network
technologies mainly for voice services (Gillett & VVogelsang, 1999). Furthermore, various
types of information, such as voice, data and video can be transmitted over the networks
and related institutional changes, which is attributable to the development of digital local
network technologies along with digital switching (Blackman, 1998; Clark, 1999; Fryxell,

etal., 1999).

When we look at the industry structure of access, separate service and facilities
providers used to belong to the same company in the past due to vertical integration.
However, the industry structure is now shifting from such a strong vertical integration
toward a matrix structure (Wirtz, 2001), which enables the use of diverse technologies for

different services (Clark, 1999; Tennenhouse, Lampson, Gillett, & Klein, 1996). Since
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IPTV plays the role of a bridge among broadband, various contents and applications

services, it is necessary to modify the structure and to reposition IPTV.

The intertwining of services and technologies results in increased complexity for
industry players, consumers, and regulators (Clark, 1999). Traditionally, each sector has
focused on different regulations. For example, the main concern of the telecom sector has
been the regulation of network facilities, while other media sectors have focused on
content and ownership regulations. Therefore, re-configuring the existing institutional
basis of the related industry requires the convergence of networks (Blackman, 1998).
Within telecommunications services, regulatory issues arise when conventional network
and IP are merged, because traditional telecommunications services are subject to strict
regulations, while IP communications are largely unregulated (Weinberg, 1999). This is
why the main concerns of regulators in this sector should include creating an
environment for effective competition across networks of media (Lehr & Kiessling,
1999). In the new era of convergence, it is argued that local networks will have feasible
solutions thanks to the availability of more technical options, and that the decline of the
current market players will inevitably require the establishment of new regulatory

regimes in many countries (Cave, Majumdar, & Vogelsang, 2002; Clark, 1999).

The necessity of convergence and how it takes place have been the main focus of
the discussions so far. However, what happens beyond convergence is another subject
that needs to be studied. The study requires deriving several variables that affect the

diffusion of convergence services and to empirically monitor the dynamics of those
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variables. The new trend of digital convergence facilitates a number of discussions on
regulatory framework as well as institutional issues. As a result of such discussions, some
countries have changed their regulatory bodies or framework. Due to a series of market
failures and the high degree of public interest directed at the new trend of convergence,
many view that having a regulatory authority responsible for the development of
convergence will bring social benefits (Melody, 2002). Now, the question is how to
create such a multi-sector regulatory body. In order to keep up with the new trend of
convergence, it is required to integrate the regulation of multi-sector infrastructure with

those of both infrastructure and content, which is not an easy task.

Policy makers explore a new policy framework which can deal with the new
environment. Several approaches have been developed, for instance, the layered policy
model (Fransman, 2002; Mindel & Sicker, 2006). The layered policy promotes
competition among services which are mainly based on different types of networks or
technologies. Under the layered policy model, governments have to consider the cross
effect among different services which were separately regulated. Another idea is the
multi-sector solution, which, by definition, takes the regulatory agency out of the unified
control of policy setting, regulation and operation (Arnbak, 2002). A multi-sector agency
only reports to a ministry, the president, prime minister or the legislature. The focus of
the multi-sector regulation is on the organizational aspect, which is regulatory
convergence. This is different from other approaches that focus on the object (substance)

of regulation.
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However, a multi-sector regulatory authority could cause institutional and
operational questions like resource allocation and independence from unlawful or
excessive government interference. And that is also related to the allocation of qualified
expertise. A multi-sector regulatory agency can come up with solutions for regulations
using a pool of qualified staff that have expertise in the regulated technologies and
understand the context of the implemented technologies. The agency is organized on the
basis of skills and interdisciplinary teams are charged with specific tasks. Thus, it is more
likely to be effective in terms of convergence than a government-led agency. In addition,
a multi-sector regulatory authority will allow for a greater degree of independence from
bureaucratic or authoritative government power, if any, because the staffs are recruited

based on expertise, not by their status (D.-H. Shin, 2005).

Public interest resides within the domain of a co-evolving environment of
technology, regulation, and industry and consumers. In the environment of digital
convergence, the audience could be regarded as consumers, so the public interest can be
indirectly achieved through competitive markets. This can create opportunities for the
broadcasting and telecommunications industries to reconcile with one another and work
to collaborate for an advanced convergence service. Within an open market, public
interests will be improved, along with commercial interests, and the citizens or the
audience will be better served (J. Bauer, 2004; D.-H. Shin, 2005). In the environment of
unlimited channels created by broadband technologies, audience members are guaranteed
to see their preferred choices, as long as the number of viewers preferring the given type

is large enough to cover the cost of making the program. It predicts that free and fair
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competition of program providers in the broadband environment will bring in the best
result in terms of audience welfare, as measured by the number of people getting their
preferred program types (Bruce M. Owen & Wildman, 1992). In a competitive market,
carriers are able to access the DMB facilities and such open access is not only necessary
due to the bottleneck nature of the facilities, but also is critical for the development of

competition in the provision of convergent services (D.-H. Shin, 2005).

Previous literature has shown that there are useful implications regarding digital
convergence. However, there is little research on the relationship between convergence
policy and convergence services, which indicates that additional research is critically
required. In general, previous literature mainly focused on what the convergence is and
how the convergence happens. However, there have been few studies on the factors that
promote the diffusion of convergence services beyond convergence. In this respect, it is
crucial to investigate influential factors and verify them empirically. To this end, it is also
essential to review literatures on diffusion of innovation because IPTV can be viewed as
a new service innovation. Thus this research will examine how a new innovation diffuses

and which factors affect the diffusion in detail in support of empirical study.

3.3 Diffusion of Innovation

The diffusion of innovation is the third topic of literature review in this study.
Generally, the adoption of new technology is explained by diffusion models. (Frank M.

Bass, 1969; Hall, 2005; Rogers, 2003; Rosenberg, 1982). On the demand side, the
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adoption of new technologies by users should be considered when developing a
comprehensive model of a service adoption. Reviewing literature on the diffusion of
innovation will be useful to understand the features of IPTV diffusion, given the fact that
IPTV is seen as one of the most notable innovations based on ICT. While diffusion of
innovation refers to a wide spread of innovation, it should be viewed as an essential
element of the innovation process as well, since feedback and learning effects that occur

during diffusion improve the initial innovation (Hall, 2005; Rosenberg, 1982).

The definition of “diffusion” from a social perspective is “the process in which
an innovation is communicated through certain channels over time among the members
of a social system (Rogers, 2003).” Diffusion is one of the social changes, and the
following five factors determine the rate of adoption of innovation; perceived attributes
of the innovation, type of an innovative decision (i.e. optional, collective, authority),
types of communication channels (i.e. mass media, interpersonal), nature of the social
system (i.e. norms), and extent of change agents’ promotion efforts. Rogers (Rogers,
2003) analyzes that four factors of innovations, namely, relative advantage, compatibility,
trailability, and observability are likely to increase the rate of innovation adoption

whereas complexity causes a negative impact to the rate of innovation adoption.

Modeling and forecasting can be mainly applied to the introduction of consumer
durables and telecommunications (Meade & Islam, 2006). In many studies, the diffusion
of a single innovation in a single market has been explained (Frank M. Bass, 1969;

Rogers, 2003; Russell, 1980). Rogers (Rogers, 2003) assumes heterogeneous population
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and Russell (Russell, 1980) develops an individual-based model in which an individual
has a threshold price. While there are mixed opinions regarding the most appropriate way
of including marketing mix-variables into the Bass model, several viable alternative
models exist (Meade & Islam, 2006). Modeling and forecasting of the diffusion of
innovations have the following main categories: the introduction of marketing variables
in the parameterization of the models; the generalization of the models to examine
innovations at different stages of diffusions in different countries; and the generalization
of the models to reflect on the diffusion of successive generations of technology (Meade

& Islam, 2006).

3.4 Models of innovation diffusion

From the economic perspectives, as diffusion of a technology progresses,
increased learning enabled by such progress brings benefits and attracts more adopters
(Rosenberg, 1972). In many studies that aimed to model the process of diffusion, factors

such as benefits and costs are considered with the leverage of learning.

The epidemic model is the most widely accepted model. It is based on the
proposition that the speed of adoption is limited due to the lack of available information
about a new technology, for example, how to use it and what it does. The probit model,
which is the leading alternative model to the epidemic model, builds on the premise that
different firms, whose goals and abilities are also different, are likely to adopt new

technologies at different times. According to the probit model, diffusion occurs with the
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gradual adoption of new technologies by firms of different types. According to Geroski
(Geroski, 2000), an S-curve can be created through many ways, and the third class of
models includes models of density dependence, which came to be known by population
ecologists. For example, Bass (Frank M. Bass, 1969) has developed a model, which is
widely accepted in various areas. This model suggests that individuals are mostly
affected by a desire to innovate and to imitate others. In a later model, Bass et al. (1994)
propose a more general version of the model that incorporates a mix of marketing
variables into the current marketing factor in the model. However, the diffusion rate
decreases with a market becoming saturated, creating a S-shaped curve (Geroski, 2000;
Hall, 2005). Despite the wide acceptance of this model, it faces a number of criticisms.
For instance, Coombs et al. (Coombs, Saviotti, & Walsh, 1987) claim that the model’s
assumptions on static and identical users result in the weakening of its explanatory power,
and that the model neglects supply-side factors in diffusion process. In addition, Geroski
(Geroski, 2000) states that the model fails to explain how information starts spreading,

and why the speed of information diffusion is as slow as that of new technologies.

Meanwhile, a notion was developed in an attempt to incorporate the supply-side
in the diffusion process. The notion is based upon the premise that the technology
diffusion is the result of interactions between supply and demand forces (Karshenas &
Stoneman, 1995). Diffusion is influenced by the following three questions regarding the
entire supply-side: How does the cost function of suppliers work?; What is the market
structure of supplying industry?; and How are consumers’ expectations created?

Exploring answers to these three questions enables identifying a welfare optimal
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diffusion path. In addition, a broader viewpoint regarding the phenomenon of diffusion
should be taken into consideration from the wider perspective of competition and
structural changes in the economy. While there are a variety of technologies available, a
selective competition process among technologies decides technology diffusion. Such a
process is decided upon companies’ competitive advantage and strategic behaviors.
Therefore, what influences technology diffusion the most is the environment of market
selection, and eventually, the market will be dominated by only those technologies of

best practices (Metcalfe, 1988).

Metcalfe (Metcalfe, 1981) argues that an adjustment gap is generated with the
advent of a new technology, and is denoted by the discrepancy between the equilibrium
of market demand, the performance of innovation and actual demand. The dynamics of
supply and demand, which is influenced by the performance of innovation during the
process of diffusion, jointly determines the diffusion of innovation. The adjustment gap
can explain temporary monopoly profits to drive an innovator to pursue innovation in the
market, by taking into account technical impulse, the impact of firm size, governing rules

of firm behavior, and inducement mechanisms (Coombs, et al., 1987).

Through the modeling of technology diffusion, diffusion curves over time can be
explained and specific economic factors such as learning, cost, and selection environment
are taken into consideration. However, in a broader context, the modeling process shows
its limitation in capturing social aspects as well as various economic factors. Therefore,

in an effort to better understand IPTV diffusion, taking more comprehensive perspectives
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with a set of analytical factors that affect the diffusion of innovations is necessary in

studying IPTV.

3.5 Empirical studies on diffusion of ICT services

3.5.1 Introduction for empirical studies on ICT service diffusion

There is growing concern at both country and individual levels over what factors
are responsible for the wide differences between countries’ diffusion (and personal
adoption) characteristics. Previous studies on the adoption and diffusion of new services
can be divided into two, depending on the unit of analysis: those on individuals and on
nations (or regions). Studies conducted at the individual level mainly focus on identifying
the following 3 factors: a) differences in personal attitude towards services between
service adopters and non-adopters (Shin, 2009); b) costs related to service subscription
(major factors that affect the consumers' subscription to services among various socio-
economic factors); c¢) drivers and inhibitors of service diffusion (Jyoti Choudrie &

Dwivedi, 2004; C. A. Lin & Jeffres, 1998; D. H. Shin, 2009; Wu & Wang, 2005).

These individual-level studies are aimed to draw implications on which strategies
a company should adopt for service diffusion right before or after the launch of a new
service. As for the methods, those studies conducted surveys or hypothesis verification
using statistical methods. Most of the studies on cable TV services, for example, are

aimed at identifying which factors at the individual level influence individuals' intent to
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subscribe to cable TV services through surveys. There is almost no quantitative
comparative study conducted on the diffusion of cable TV services among nations (Kang,
2002; C. A. Lin & Jeffres, 1998). These studies conducted on individuals mostly use
demographic variables and media usage-related variables in identifying factors that
diffuse cable TV services. What is common in those studies is that there is no significant
relationship found between demographic factors such as age, sex and income, and the

willingness to subscribe to the services (Kang, 2002).

In contrast, studies conducted at the national and regional level are divided into
two: a) studies of the first type limit their scope of analysis to a specific country and
identify which conditions of the country influenced the diffusion or success of new
services and infrastructure (i.e. political, technological, economic or cultural conditions)
(Hwang, et al., 2009). These studies aim to identify major factors that promote the
diffusion of services through modeling and statistical methods on the relations between
service diffusion and various variables that well represent a country's current situation,
trying to draw policy and strategic implications from the results (Burnstein & Aron,
2003; Chu, Wu, Kao, & Yen, 2009; Hwang, et al., 2009). Some studies draw the same
implications by conducting qualitative case-studies on the situation of a country rather
than by quantitative studies (Jyoti Choudrie & Dwivedi, 2004; Falch, 2007; Lau, Kim, &
Atkin, 2005); b) studies of the second type aim to obtain policy variables and socio-
economic factors that can explain the differences in the diffusion of a specific service
between nations, and to draw implications on the necessary conditions for service

diffusion and effectiveness of various policy factors (J. M. Bauer, et al., 2005; Beilock &
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Dimitrova, 2003; Cava-Ferreruela & Alabau-Munoz, 2006; Gruber & Verboven, 2001;

Trkman, et al., 2008).

In the studies with various perspectives and objectives on the diffusion of new
services, the policy factor, market competition factor and socio-economic factor are most
frequently mentioned as factors that impact the diffusion of services. Most of the studies
consider other various factors as an independent variable in addition to policy, market
and economic factors. However, their ultimate goal is to identify a relationship between
these variables and the diffusion of services and infrastructure in question. As mentioned
before, previous research models aiming to explain differences in the diffusion of
services including broadband and internet services between nations and regions are based
on the combination of common explanatory variables and specific variables that a

research model aims to define.

3.5.2 Empirical studies on diffusion of ICT services with country

level

To examine the influence of country specific economic factors, market and
regulatory conditions on the diffusion of internet, broadband, IP telephony, and mobile
communications services, a number of studies have been conducted from various
perspectives. Regarding empirical studies, a lot of studies have intended to examine
numerous factors that are expected to influence consumer adoption and cause cross-

country differences in diffusion patterns (Cava-Ferreruela & Alabau-Munoz, 2006;
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Dwivedi & Lal, 2007; Gruber & Verboven, 2001; Kim, Bauer, & Wildman, 2003;
Trkman, et al., 2008). A large portion of diffusion studies suggest that various influential
factors on diffusion practice can be categorized into four groups: socio-economic factors,
industry factors, institutional factors, and cultural factors (J. Choudrie & Dwivedi, 20044;

Kauffman & Techatassanasoontorn, 2009; Sundgvist, Frank, & Puumalainen, 2005).

The development of the internet and mobile communications market that began
in the late 1990's as well as broadband infrastructure since 2000 spurred numerous
studies to be conducted on the process of the adoption of services from an end-user
perspective as well as many comparative empirical studies between nations on a
relationship between various factors and the diffusion of services. Initial studies on the
differences in the diffusion of ICT services among countries were mainly about factors
that explain the differences in internet connectivity among countries. Those studies
considered economic factors (personal income, GDP, or similar indicators), government
policies, demographic factors, and non-economic factors (English fluency, religion,
culture, etc.) as the factors that make differences to the adoption of the internet.
Representative studies were conducted by Atkin et al.(Atkin, Jeffres, & Neuendorf, 1998),
Hargittai (Hargittai, 1999) and Lin (N. Lin, 1993). Hargittai (Hargittai, 1999) considered
the economic factor, human capital factor, institutional legal environment factor and
existing technology factor as the influential factors that make differences to the internet
adoption level, and found that economic wealth and telecommunication policy are the
most influential factors of a nation's internet adoption level. Atkin et al. (Atkin, et al.,

1998) argued that demographic factors are more influential to internet adoption than the
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communication need of early adopters. In addition, Lin (N. Lin, 1993) proved that
government policies play an important role in the early stage of internet adoption (Atkin,
et al., 1998; N. Lin, 1993). Similarly, Beilock and Dimitrova (Beilock & Dimitrova,
2003) analyzed the internet usage rates of 105 countries including both developing and
developed by using per capita income, infrastructure, social and cultural factors and
asserted that per capita income is the most important factor in explaining the differences

of internet adoption level among nations (Beilock & Dimitrova, 2003).

Some studies claimed that religious and cultural differences influence the
diffusion of the internet in each country. For example, Golan and Stettner (Golan &
Stettner, 2008) proved the significant correlation between the two factors by conducting a
comparative analysis between internet diffusion rates and religious composition of 190
countries. More specifically, they claimed that there is a positive significant correlation
between the percentage of Christians in a nation and internet diffusion, and that there is a
significant negative correlation between the percentage of Muslims in nations and

internet diffusion rates (Golan & Stettner, 2008).

In addition to various studies on the diffusion of internet access service and
internet applications (internet commerce, internet messaging service, etc.), since 2000,
more empirical studies began to be conducted in earnest, which intended to look at the
differences in the individual acceptance of mobile telephony service, cable TV service, IP
telephony service and broadband services as well as the differences in service diffusion

among nations from more various perspectives (Gruber & Verboven, 2001; Kang, 2002;
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Kim, et al.,, 2003; D. H. Shin, 2007b). These studies comprehensively considered
variables from a wide range such as socio-economic factor, technological factor, market
factor, demographic factor, institutional factor, and cultural factor as what explains the
differences in diffusion of ICT services between nations (J. M. Bauer, et al., 2005; Kim,

et al., 2003).

In a more recent study, Kauffman & Techatassanasoontorn (2009) looked
through previous literature on the diffusion of innovation, the diffusion of successive
generations of innovation, network effects and institutional effects, and proposed
economic factors, industry factors and institutional factors as a group of factors that
affects the diffusion of mobile telephony service. They applied a total of 9 variables in
analyzing the impact of variables on service diffusion. In addition, Rouvinen (Rouvinen,
2006) used 18 socio-economic variables that include market, wealth, development,
finance, openness, democracy, etc., and analyzed the differences in the diffusion pattern
of mobile telephony service among 165 countries. Kim et al. (2003) used variables
including price of broadband and dial-up service, income, preparedness, competition,
population density and policy regimes in analyzing influential factors in broadband
diffusion among OECD countries. Trkman et al. (2008) conducted a factor analysis by
using 17 variables including electronic purchasing, percentage of individuals using the
internet in the last 3 months, IT and communications technology expenditures, household
income, GDP, price of broadband, population density and education, and conducted a
study on the factors that cause differences in broadband diffusion among EU member

countries.
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In addition, the difference in the broadband penetration level of 14 European
countries was examined, and it was claimed that it is rather from the level of competition
(measured by HHI) between alternative technologies (inter-platform competition) in the
market than from the competition between the same technologies (intra-platform

competition) that gives rise to the difference (Distaso, Lupi, & Manenti, 2006).

In another study, Hall (Hall, 2005) proposes four groups of determinants that
distinguish economic and social factors. The first determinant factor is the benefit of a
new technology, which provides improvement over old technologies. With the progress
in the process of diffusion, learning enabled by new technologies improves innovations
and helps those innovations to be applied to a different environment, thereby attracting
more adopters (Rosenberg, 1972). The second determinant factor is adoption costs. This
second category considers the acquisition price, the cost of learning, and complementary
investment. The third crucial determinant factor includes the industrial and social
environment, which includes firm size, market structure of sellers’ and buyers’,
regulations, and cultural attitude towards newness. Finally, the fourth determinant factor
is diffusion of technology. People seek information regarding the new technology, which
people expect to sustain for a while. Therefore, while information and uncertainty are
influenced by technology diffusion as well as people’s experience and interactions with
other people, they are most likely to be influenced by the information that suppliers
provide. Lower uncertainty and lower sunk cost are likely to result in a larger number of

people who adopt new technologies (Hall, 2005).
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There are several questions to consider to decide the duration of each adopted
technology and the frequency of technology adoptions; regarding the relationship
between the network size effect and the quality of the technologies, are they in a
substitutable relationship, or a complementary relationship?; what is the level of
compatibility of new technologies with the old technology?; what is the technology
growth rate?; and how big is the size of the consumer population? (Shy, 1996) With
every introduction of a new technology in the market, there are two types of consumers.
The first type of consumers consider the new and old technology as substitutes, hence,
they are eager to adopt the new technology. However, the second type of consumers view
the two components as complements, thereby not adopting the new technology (Shy,
1996). In consideration of the above explanations, it is important to review studies on the
services that were launched in the market before IPTV, such as broadband services and

mobile, with an aim to develop a model for IPTV services.

While there are factors that drive broadband adoption, such as relative
advantages, utility outcomes and hedonic outcomes, there are other factors that hamper
adoption. For example, if consumers do not have the need for adoption, if the provision
of content and applications is not active, or, if it is too costly to adopt broadband (J.
Choudrie & Dwivedi, 2004a, 2004b). In addition, consumers are influenced by three
factors when they make decisions to adopt broadband at home: their views of broadband
technologies; subjective norms based on social influences; and perceived behavioral

control (Jyoti Choudrie & Dwivedi, 2004). In addition to these factors, some other socio-
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economic factors of adopters influence the adoption of broadband. For example,
adopters’ age, income, occupation, and education level affect their intention to accept and
use broadband. Furthermore, regarding the diffusion of telecommunications,
characteristics of infrastructure should be considered as an aspect of complex socio-
technological systems. It is because broadband depends on a supporting infrastructure
that reveals networked properties, standard oriented features, and institutional

arrangements (Lyytinen & Yoo, 2002).

Regarding mobile services, it is known that the transition from analogue to
digital technology during the early 1990s and the corresponding increase in spectrum
capacity have had a major impact on the diffusion of mobile telecommunications.
Countries which granted first licenses at later points in time show a significant but slow
catching-up effect. The impact of introducing competition has also been significant,
during both the analogue and the digital period, though the effect was smaller than the
technology effect (Gruber & Verboven, 2001). The diffusion speed is faster in countries
that have adopted mobile telecommunications late, implying a pattern of convergence in
the diffusion levels. The speed of diffusion increases with the number of firms.
Simultaneous entry is more effective than sequential entry in accelerating the diffusion
speed. Diffusion speed increases with the size of the fixed telecommunications network
and the length of the waiting list. Policy recommendations derived from these results

permit further qualification of popular views on the sector (Gruber, 2001).
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As reviewed above, when examining the determinants of diffusion, many
empirical studies focus on demand side factors, such as GDP, income, price of the service.
However, many studies (Hall, 2005; Hausman, 2002; Metcalfe, 1988; Stoneman, 1995)
point out that although consumers make the final decision, it is often the suppliers’
decision as well as institutional factors that determine benefits and costs. Institutional
factors promote externalities of the technology, such as competition, education and
training that the government offers. In order to promote greater understanding, further
linking diffusion process should be also considered (Metcalfe, 1988). Given the criticism
directed at previous diffusion studies that they failed to incorporate demand-side with
supply-side, a more comprehensively empirical study is required to conduct an in-depth

examination into the dynamics of IPTV.

Results of previous researches regarding influential factors on diffusion of

mobile and broadband services are summarized as following Table 3.

Unlike broadband and mobile services, there is little research on the adoption of
IPTV services. However, it has been explained based on the literature on the adoption of
broadband and cable television services since IPTV is a convergence service of
broadband and cable television services. In this regard, when it comes to IPTV adoption,
more empirical efforts are needed to investigate various demand-side, supply-side, and

institutional factors, giving a more comprehensive picture of the innovation.
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Table 4 Researches on the Diffusion of Mobile, Broadband, and Cable Services

Countries/

Study Dependent Independent variables Period Main findings
(Cava- Broadband Market competition, Prices, 30 OECD The most important factor of broadband (DSL, cable)
Ferreruela supply, Telecommunications service countries/ deployment is GNI. Competition is the second most
& Alabau- demand, and | penetration, Internet/economic 2000 - 2002 | drivers in the case of DSL deployment. LLU policy has
Munoz, adoption indicators, Demographic positive effect on broadband deployment, but
2006) (DSL and (household/population density, % of statistically it is not significant.
cable) urban population)/education/social The most influential factor for broadband demand is the
indicators internet usage and education level is the second factor.
(Kim, et al., | Broadband Price of broadband and dial-up 30 OECD The price of broadband (and dial-up), income,
2003) penetration service, Income, Preparedness, countries/ competition have no statistically significant effect.
Competition, Population density, 2001 Preparedness and population density are significant
Policy regimes. factors.
(Trkman, et | Percentage Electronic purchasing, % of 25 OECD Factors influencing the household use of broadband
al., 2008) of individuals using the internet in the countries/ services are grouped by 3 categories; enablers and
households last 3 months, IT and communications | 2004 means (income, PC access, and broadband penetration),
with technology expenditures, Household the usage of information services (electronic
broadband income, Households having purchasing, internet usage for gaming and information
access PClinternet, GDP, Price of broadband, retrieval), and the ICT sector environment (number of
Number of phones, % of households phones, population density, education level,
use telework, Population density, communications technology expenditure).
Education.
(Gruber & Number of Population, Introduction of digital 15(EV)/ Introduction of digital technology during 1990s have a
Verboven, mobile technology, Analog/digital 1984 - 1997 | major impact on mobile diffusion. Introduction of
2001) phone competition, timing of the first competition has significant impact on mobile diffusion.
subscribers licenses granted, Introduction of GDP is not significant. Number of mainlines is
competition, GDP per capita, Number significantly negative.
of mainlines
(Chu, etal., | Growthrate | GDP, Introduction of digital system 1(Taiwan)/ Logistic model is the most appropriate diffusion model
2009) of mobile (dummy), Introduction of competition | 1989 - 2007 | for Taiwan among Gompertz, Logistic, and Bass. GDP,
phone (dummy), Number of operators, Fixed technology innovation, pre-paid restriction policy, and
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Countries/

Study Dependent Independent variables Period Main findings
subscribers | telephone penetration, Pre-paid access number of operators has no significant impact on
restriction (dummy). mobile diffusion. Introduction of market competition is
a primary driver of mobile diffusion in Taiwan.
(Dekimpe, Cross Number of major population centers, 184/ There is a global ‘demonstration effect’ in cross-
Parker, & country Average annual population growth 1979-1990 country diffusion pattern. Therefore, countries with
Sarvary, cellular rate, GNP per capita, Former East- homogenous, concentrated populations and high level
2000) phone bloc, Number of ethnic groups, of economic development adopt the innovation earlier.
adoption Proportion of World Bank Group Population concentration is the most influential factor
timing for a country’s adoption timing. Isolated economies lag
in adopting technologies.
(Hwang, et | Number of Regulator’s price control, Herfindahl | 1(Vietnam)/ | Fixed line service is positively correlated with high
al., 2009) mobile index, Total cumulative annual fixed 1995-2006 mobile penetration. Data service has negative effect on
phone line subscribers, cumulative annual diffusion speed of mobile phone service. Price control
subscribers revenue of data services. policy has no effect on mobile phone diffusion.
(Sundqvist, | Diffusion of | Country factor(GDP per capita) 64/ Wealth and cultural similarity positively influence the
etal., 2005) | wireless Cultural factor(Hofstede’s indices) 1981-2000 country’s early adoption. Culturally similar countries
comm. Timing factor(lead-lag time) have similar diffusion patterns. Time effect is the most
important factor for the rate of diffusion.
(Rouvinen, | Natural log Population of country and largest city, | 75 Developed and developing countries have similar
2006) of digital GDP per capita, Value added in (developed), | diffusion speed. Standard competition hinders
mobile agriculture per GDP, llliterate to the 90 diffusion, but market competition promotes. Large
telephony total population, Financial resources (developing) | potential user base, network effect, openness, high
users provided to the private sector per / diffusion rate of non-telecom technology is positively

GDP, The sum of exports and imports
per GDP, Index of political freedom,
Self-contained computers per capita,
Analog/digital mobile telephony users,
Fixed penetration/user cost, Mobile
price, Handset prices.

1994-2000

associated with high mobile penetration in developing
countries.
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Countries/

Study Dependent Independent variables Period Main findings

(Kang, Number of Demographic(age, income, education, | 1(Michigan, | Demographic variables have no significant impact on

2002) digital cable | no. of children), Media use(TV, radio, | US)/ digital cable subscription. Media use variables(except
subscribers, | newspaper, movie), Media 1999 TV) have no significant differences between digital
speed of ownership(premium subscribership, cable subscribers and nonsubscribers. There is more
consumer average ownership of PC, video premium channel subscribers in the digital subscribers.
adoption camera, video game, VCR, CD Digital cable subscribers are significantly more likely

player), Attitude toward self/company, to evaluate both themselves and their cable service.
Satisfaction

(C. A.Lin Cable Demographics (marital status, 1(US)/ There is little demographic difference between cable

& Jeffres, service education level, income level, gender), | N /A adopters and nonadopters.

1998) adoption, Media content satisfaction Married, better educated, wealthier, heavier newspaper
Interest in (newspaper, TV, cable TV, movies, readers, less satisfied, and lighter TV viewers are more
experimentat | radio), Media use level (newspaper willing adopters for the multimedia cable services.
ion and reading, TV viewing, movie going,
adoption radio listening), Innovativeness Traits

(keep up with technology, perceived
need for multimedia cable system)

(Dupagne, HDTV Demographics (age, education, 1(Miami, HDTYV awareness is positively related to education,

1999) awareness, income, sex), Mass media use (TV, US)/1995 income, sex, newspaper use, and picture sharpness.
HDTV radio, newspaper, moviegoing, HDTYV interest is negatively related to age and
interest, documentaries viewing, sports positively related to income, moviegoing, ownership of
HDTV viewing), Home entertainment home entertainment porducts, and importance of
purchase products, TV attributes (picture picture sharpness. HDTV purchase intention is
intention sharpness, sound, screen size) positively related to sports viewing and screen size
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Chapter 3: Diffusion of IPTV - A Qualitative Approach based on Case
Study

1. Methodology and Data Collection

This chapter carries out a case study about the process of IPTV services and
market development in 23 OECD countries including Korea in order to identify
influential factors that cause a difference in the diffusion of IPTV services among nations.
Considering that IPTV services are a relatively new form of convergence services, the
case study examines nations that are leading the IPTV service market around the world,
such as Korea, France, Italy, Japan, Germany and the US. Analyses are carried out on key
factors regarding the current status of the IPTV market, competitive relations, relevant
policy, and infrastructures needed to provide IPTV services. In addition, for the rest of
the OECD countries excluding the above-mentioned 6 countries, an overall analysis of
their current market development, competitive relations, and policy trends are carried out,
through which it was possible to identify the current position of IPTV services in the pay
TV market and their future prospects, and to draw various policy implications that could
cause differences in IPTV service diffusion among nations. Figure 5 shows the research

framework adopted in qualitative approach.

In particular, in the case of Korea, while it boasts one of the highest broadband
penetration rates in the world, IPTV penetration remained low in the initial stage of IPTV

introduction and has been rising recently. Therefore, a case study of Korea was carried
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out by undertaking in-depth investigations including 10 face-to-face and telephone
interviews with major policy makers as well as with corporate executives of IPTV
operators deeply involved in IPTV introduction and reviewing relevant reports.
Regarding the OECD countries other than Korea, analyses were carried out mainly based
on literature research and data collection from some resources due to limitations in time
and money.

Phase 3

Phase 1 Phase 2

A\
"

Research Design Case Study of the

Korean IPTV Market

Case Study of Other
OECD Countries

Literature Research
Interview Design

(Interviewees, Questions)

Choose major OECD
countries where IPTV
services are spreading
rapidly(France, Italy,

v

Deduct the Characteristics

Government Sector

of IPTV Service =) Japan, Germany, and the
g Us
- . .
2 || IPTV Service Operator
Global IPTV Market 2 i
Survey g ; Data Collection and
Research Institute and Analysis
Relevant Association (Market / Policy /
Classify Case Study @ Infrastructure)
Countries l
Data Collection (Questions) Brief Review of other 17
Market / Policy / o
Desigﬂ the Research (Inj‘:asetl‘uctoui‘ce}) OECD countries’ IPTV
Process Service Market
A
Summary of Case Studies

Implications on the IPTV market and policy

Figure 5. Research framework of qualitative approach

Throughout the process of data collection for Korea’s case, the aim was to
comprehensively and concretely identify key factors that influenced IPTV services

diffusion. At the same time, in addition to literature research, in-depth interviews were
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carried out on experts of relevant fields in order to find influential factors that are
different from the cases of broadband and mobile services diffusion of the past and to
figure out differences from the cases of foreign countries. A total of 10 interviewees were
selected, which include 3 government officials, 3 corporate executives from IPTV
operators, 2 senior researchers from relevant institutes, and 2 officials from relevant
industry associations. The lists of questions are attached in the annex, and different
questions were given to interviewees from different backgrounds. Largely, they were

grouped into 3 categories: market, policy and infrastructure.

In Korea, discussions about IPTV introduction began in earnest in 2004, and |
worked for the former MIC (currently, the Korea Communications Commission, KCC)
from January 2005 to March 2008 as the head of the Telecommunications and
Broadcasting Convergence Planning Team, during which I, as the representative of the
MIC, participated in a number of discussions and forums under the themes of IPTV and

the merging of government bodies responsible for telecommunications and broadcasting.

2 out of the 3 interviewees from the government sector are Director Park, No-ik
and Deputy Director Kim, Seung-mo, both of whom used to work on the planning team
of the former MIC with me. Another interviewee from the government sector is Mr. Oh,
Young-su, Director of the former Korea Broadcasting Commission (KBC), which was
the counterpart organization of the former MIC. These 3 interviewees are indeed the best

working-level experts in the field of policy, law and institution regarding IPTV. In
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particular, former Director Park, No-ik had worked with me the longest period, and at the
time of the establishment of the KCC in March 2008, he assumed the post of director
responsible for IPTV issues. Hence, Director Park, No-ik is an expert who has been
involved in the launch of IPTV services longer than any other experts in Korea, while
directly dealing with relevant issues such as the enactment of the Enforcement Ordinance
of the IPTV Act and the issuance of IPTV business licenses. Director Oh, Young-su from
the former KBC was selected as an interviewee for this research to seek perspectives and
opinions of the broadcasting sector on the topic of IPTV, since he had been involved in
IPTV issues for a long period of time while working for the former KBC with a different

perspective from that of the former MIC.

3 interviewees from IPTV companies used to be executives at Korea’s 3 IPTV
operators, namely, KT, SKT and LG U+, and were responsible for the preparation and
launch of IPTV services. Among those three interviewees, Mr. Shim, Ju-kyo, who
assumed the post of Senior Vice President at KT, dealt with IPTV issues from 2004 to

2010. Hence, Mr. Shim is indeed a living witness of the IPTV industry in Korea.

In addition, of the interviewees from research institutes, Dr. Cho, Sung-woon
from the Korea Information Society Development Institute (KISDI) is a scholar
specializing in journalism and broadcasting. Also, Dr. Cho is an expert in the field of
telecommunications and broadcasting convergence as well as IPTV, and is currently

responsible for research projects in the field of broadcasting policy. Another interviewee
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Dr. Ahn, Chie-teuk from the Electronics Telecommunications Research Institute (ETRI)
IS a senior researcher responsible for R&D projects in the field of broadcasting and
telecommunications convergence and has been playing an active role in IPTV-related

discussions for the past few years as a technology expert.

Dr. Sung, Ki-hyun from the Korea CATV Association (KCTA) is an executive of
CJ, which is Korea’s major CATV operator. At the same time, he was selected as an
interviewee since he is also assuming the post of Secretary General of the KCTA, so that
he could represent the CATV industry, which was passive in IPTV services introduction
in Korea, and claimed that IPTV services are similar to CATV services, and therefore,
should have the same regulations applied to it as the CATV industry. Lastly, Mr. Lee
Moon-te from the Korea Digital Media Industry Association (KODIMA) was selected to

identify the stance and opinions of the IPTV industry.

The above-mentioned 10 interviewees are the experts who have long
accumulated a great deal of knowledge and practical experiences in the field of market,
policy and infrastructure of IPTV. Although some of the interviewees were difficult to
contact or access since they are assuming a high-ranking position in their respective
organizations or companies, they were all willing to participate in the interview thanks to
the long relationship they had developed with me while | was working as Director

General of the former MIC and Assistant Chairman for Planning and Coordination of the
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KCC. It is my belief that interviewing these 10 experts provided very concrete and useful

opinions to this dissertation.

The 10 interviews were carried out in a span of 3 weeks from August 10 to 29,
2011. I interviewed 9 experts in person, and 1 expert on the telephone. E-mail interviews
were carried out additionally to complement the contents, and the face-to-face interviews
were audio-recorded with the interviewees’ consent in advance. Personal backgrounds of
the interviewees, times, dates and methods of the interviews are shown in the table below,

and the questionnaires are given in the Appendix 1.
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Table 5. Interview lists for Diffusion of IPTV Services in Korea

Organization & Position Day & Time Interview
Name Before (2007) Now (2011) Method
Korea Director Director Aug/17/2011 | Face to face
Communication | Convergence Radio Policy 12:00-13:30 | at Chinese
s Commission Strategy Team Coordination (1h 30min) restaurant
(KCC) Ministry of Division
Park, Noik Communication | KCC

S
Korea Deputy Director | Director Aug/12/2011 | Face to face
Communication | Convergence Globalization of | 12:00-13:20 | at La Piazza
S Policy Team Legal System (2h 20min) restaurant
Commission Ministry of Bureau
(KCC) Communication | Presidential
Kim, Seungmo | s Council on

National
Competitiveness

Korea Director Director Aug/11/2011 | Face to face
Communication Eg:‘c‘ée%zf:]’e Task Eri‘\’/ri*;?:no” Policy 1 12:00-13:20 | at Chinese
S .. Korea Broadcasting | Convergence Policy (1h 20min) restaurant
Commission Commission Bureau
(KCC) KCC
Oh, Young-su
Korea Director General | Director General | Aug/11/2011 | Face to face
Information Division of Division of 08:00-09:00 | at Ramada
Society Telecommunicat | Broadcasting (1h) Hotel
Development ions and and Spectrum
Institute Broadcasting Policy
(KISDI) Policy KISDI
Cho, Sungwoon | KISDI
Electronics and | Senior Vice Professor Aug/10/2011 | Face to face
Telecommunicat | President School of 12:20-13:10 | at Yonsei
ions Research Broadcasting Integrated (50m) University
Institute (ETRI) | and Technology
Ahn, Chieteuk | Telecommunicat | College of

ions Engineering

Convergence Yonsei

Research Lab. University

ETRI
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Korea CATV Secretary CEO Aug/16/2011 | Face to face

Association General TPNS 15:00-15:50 | at TPNS

(KCTA) KCTA (50m) office

Sung, Ki Hyun

Korea Digital Secretary Provisional Aug/11/2011 | Face to face

Media Industry | General Director 14:00-14:40 | at Mezzaluna

Association KODIMA Korea Creative | (40m) restaurant

(KODIMA) Content

Lee, Moonte Agency

KT Senior Vice President Aug/18/2011 | Face to face

Shim, Ju Kyo President KDNet 15:30-16:30 | at Mezzaluna
Media Planning (1h) restaurant
Team
KT

SKT Senior Vice Senior Vice Aug/10/2011 | Telephone

Lee, Joo Sik President President 14:00-14:30 | (010-5293-
Head of New Head of Service | (30m) 6001) &
Business Platform Group email
Division (jsl@sk.com)

LG Uplus Vice President | Vice President | Aug/29/2011 | Face to Face

Ahn, Sung Joon | Marketing Business 12:00-13:10 | at Mezzaluna
Division Solution (1h 10m) restaurant &
Powercom Division email(sjahn

LG Uplus @Iguplus.co.
kr)

2. IPTV and Video Distribution Services in Korea

2.1 Overview

A variety of internet services, which began to develop in earnest since the late

1990’s, have had a significant impact on individual people’s lifestyle and the major areas

of our society including politics, the economy, and culture. In particular, they accelerated

the process of establishing broadband networks for fixed telecom services and the

digitalization of broadcasting. Such advancement has enabled the emergence of new
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services like VolP, Wibro, DMB, and IPTV that can be delivered by convergence
between fixed and mobile services, between voice and data services and between
broadcasting and telecommunications. This has finally led to the prevailing paradigm of
convergence represented by the convergence between services, operators, and regulations.
In particular, IPTV is a representative convergence service that combines broadcasting
and telecommunications, and has a significant influence not only on front-end industries
such as broadcasting and telecommunications but also back-end industries such as
components, materials, and content. Furthermore, IPTV has been developed to become a
substitute service that can effectively compete against cable TV and satellite TV in the

pay TV service market.

In Korea, for a 3 year period starting from 2004 when KT(Korea’s dominant
market player in fixed telecommunications services) announced its plan to launch IPTV
services, until December 28, 2007, when the Internet Multimedia Broadcasting Business
Act (“IPTV Act”) was passed in the National Assembly. There has been heated and
prolonged controversy over the commercial launch of IPTV between the broadcasting
sector and the telecommunications sector. Korea’s IPTV market began to develop in
earnest since November 2008 when KT started to finally offer Korea’s first real-time
IPTV services after the enactment of the IPTV Act, the promulgation of the enforcement
ordinance in August 2008, and the issuance of licenses to IPTV service providers®. In the

initial stage of IPTV introduction, in order to attract IPTV subscribers, the government

® Pre-IPTV services mainly consisting of VoD began in 2006.
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actively pursued supportive policy to form a consultative body with service providers, to
provide pilot services, to secure high-quality content, and to help create demand for
public IPTV services. Currently, the government is playing a catalytic role to resolve
difficulties and challenges faced by IPTV operators in order to create an environment
where IPTV operators can co-exist with other existing media by taking into consideration
the current development stage of IPTV in the pay TV market and business capabilities of

IPTV operators’. The brief history of IPTV service introduction in Korea is depicted in

figure 6.
Hanaro Telecom began pilot .| KT announceda plan for :_iII_IEl_a_n_d_lz]_S_C_l;e_g_a;l_({i;c_u_s;ial; for 1:
services centering on VoD i IPTV introduction b IPTV policy direction | 1
2002 274 half of 2004 Dec. 2004
" Natondl Ay BICC woslauchedmanadvsory || (e aformation and Media business
| _passed the TPTV Act yforthe Broadcasting Act were proposed
1 Dec. 28, 2007 July 28, 2006 Oct. and Nov. 2005
KCC issued licenses for i KT launched commercial IPTV market has grown to reach
IPTV business ' IPTVservices | ! 3.09 million subscribers
Sep. 2008 Nov. 2008 Dec. 2010

* BTCC: Broadcasting and Telecommunications Convergence Committee

Figure 6. The brief history of IPTV service introduction in Korea

Since KT’s launch of real-time IPTV services in November 2008, SK Broadband
(a subsidiary of SK Telecom, which is Korea’s dominant mobile telecom service provider

and a broadband service provider) and LG U+ (a Korean mobile carrier and broadband

" Extracts from the interview with Mr. Seungmo Kim, director of the Korea Communications Committee

KCC(Korea Communications Committee)
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service provider) also launched IPTV services following KT in January 2009, thereby
creating a trilateral competition structure in the Korean market. Later on, based on
increased investment by IPTV operators, accumulated quality content, and the
government’s active support aimed at promoting IPTV services, Korea’s IPTV market
has grown to 3.09 million subscribers by the end of December of 2010, just 2 years after
the launch. Now, IPTV is leading the development of Korea’s pay TV market while
effectively competing against cable TV, which used to dominate the pay TV market in
Korea (Since the introduction of IPTV, the pay TV service market has grown to 21
million subscribers in late 2010 from 17.35 million at the end of 2008, up by 3.65 million

in the number of subscribers).

Despite Korea’s advanced telecommunications infrastructures, the launch of
IPTV was delayed due to disagreement between the broadcasting and
telecommunications sectors over the service introduction and the legal system governing
convergence services as well as due to their competitive relations in the pay TV market.
However, the market experienced rapid growth in just 2 years since the service
introduction, taking a 15% share in the total pay TV market. Therefore, in order to
understand Korea’s IPTV services from the overall perspective, it is deemed necessary to
comprehensively look into IPTV’s competitive relations regarding cable TV and satellite
TV, the process of establishing the legal system, and infrastructures required for service

provision.
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Table 6. IPTV market in Korea

(Unit: thousand)

Categorization KT SKB LGU+ Total
December 2009 1,009 403 330 1,741
December 2010 1,727(55.8%) 735(23.8%) 624(20.2%) 3,086

Difference +718 +332 +294 +1,345

Source: (KCC, 2011)
% As of late 2010, the total number of pay TV subscribers was 21 million, up 1.5 million
YoY (Year on year) (IPTV accounts for 90% of new subscribers).

% No. of subscribers by platform: 15.08 million for cable TV (72% market share, down
980,000 in analogue cable subscription and up 760,000 in digital cable subscription,
hence a net decrease of 220,000 in cable subscription in total); 2.83 million for
satellite TV (13% market share, up 370,000 in subscription); and 3.09 million for

IPTV (15% market share, up 1.35 million in subscription).

2.2 Market Environment

Convergence between broadcasting and telecommunications based on the
advancement of digital technologies was a key enabler of IPTV introduction. The launch
of IPTV services in Korea was the 40th in the world, which is deemed relatively slow
given its global IT competitiveness. According to Korea’s Broadcasting Act, the
broadcasting sector is defined and divided by the type of networks, so it consists of

terrestrial TV, cable TV and satellite TV. Hence, as IPTV services are not in the form of
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the radio spectrum and encompass the features of both broadcasting and
telecommunications, a new legal definition was needed (Lee, Joo Sik, SKT). While
Korea’s telecom operators recognized IPTV as a value-added video service based on
high-speed Internet networks, the scope of services and technological limitations were

mainly due to the government’s policy decisions (Ahn, Sung Joon, LG U+).

Before the establishment of the IPTV Act in Korea in December 2007, IPTV was
provided in the form of a pre-IPTV service, which was at that time defined as a value-
added telecom service centering on VoD and two-way value-added services, and was
provided by 3 fixed telecom operators of Korea. “Hana TV” of the former Hanaro
Telecom (Currently, SK Broadband) was introduced in July 2006 and was the first pre-
IPTV service, which was followed by “Mega TV” by KT in August 2007 and “My

LGTV” by LG Dacom (Currently LG U+) in the first half of 2008.

The biggest difference between IPTV and Pre-IPTV was in the transmission of
broadcast channels in real-time. Since Pre-IPTV services were regulated as value-added
telecom services under the Telecommunications Business Act, there was no legal basis
for real-time content transmission. By providing content in real-time, IPTV was able to
reposition itself from a substitute service as Pre-IPTV to a necessary broadcasting service
(Shim, Ju Kyo, KT; Lee, SKT; Ahn, LG U+). Korea’s telecom operators had long
prepared to enter into the broadcasting or media industry. The technological preparation

for IPTV services began in 2002. Hanaro Telecom began pilot services centering on VoD
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in 4 regions including Bundang and Ilsan. Around the same time, SK Group also began
VoD-led pilot services in SK’s apartment buildings named “Bukhan Mt. City” through a
media company named TCC. KT began its efforts to enter into the media industry by
adding VoD services to its existing home networking business named “Home N” (Lee,
SKT). LG Group also started similar efforts in March 2007 by forming a Task Force
among its affiliates in the telecom business (Ahn, LG U+). The main reason for the
delayed launch of IPTV services was due to conflicting opinions among various stake
holders of the broadcasting market and the lingering debate over the methodology of the
institutionalization of the special IPTV act, or in other words, whether to apply the
existing Broadcasting Act or to newly establish a special act. However, later in December
2007, the National Assembly passed the bill, thereby paving the way for the launch of

IPTV businesses (Lee, SKT).

In September 2008, the Korea Communications Commission (“KCC”) issued
licenses for IPTV business to 3 major telecom operators, which own their own fixed
networks and high-speed Internet subscribers, namely, KT, SKB and LG Dacom. At that
time, the KCC also played a significant role by encouraging IPTV operators to launch the
business. The KCC asked new IPTV operators to launch their services as soon as possible,
and technological preparation was almost complete. As a result, KT launched its IPTV
services in November 2008, followed by SKB and LG Dacom in January 2009. In the
Korean broadcasting market, terrestrial broadcasters exercise an absolute level of

influence, hence, in late 2008 when IPTV was about to launch, the participation of
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terrestrial broadcasters was the single biggest factor for IPTV business to be on track.
Fortunately, based upon the agreement among terrestrial broadcasters and 3 IPTV
operators, just before the official launch of IPTV services on December 12, 2008, all 5
channels of terrestrial broadcasters including must-carry channels such as KBS1 and EBS
as well as KBS2, MBC, and SBS (a private broadcaster) were decided to be transmitted
via IPTV (Lee, SK). VoD contents which had been developed based on know-how and
experience gained through Pre-IPTV services offered differentiated benefits with respect
to pay-TV broadcast, and, while interactive services are not yet thriving, they offer
different areas of services such as public-friendly singing room services. IPTV, as an
anchor of TPS and DPS, also offers price benefits for customers by bundling fixed and

mobile telecommunications services. (Lee, SKT)

Assessment of experts is divided over the speed of IPTV diffusion in its initial
stage. Just 9 months after its introduction, IPTV reached 1 million subscribers, and then 7
months later in April 2010, exceeded 2 million subscribers, which is faster than that of
France (2.5 years) and Hong Kong (5 years), and is still faster than those of cable and
satellite broadcasting in their initial stage of introduction (Lee, SKT). In the meantime,
some experts point out that the speed of diffusion is deemed rather slow. As for the
reasons for the slow diffusion, first, it was difficult to secure content from real-time
broadcasting channels or from popular channels (i.e. OCN channels or sports channels,
etc.) due to high prices. Second, IPTV operators failed to accommodate various needs of

consumers to satisfy them. Third, IPTV services had relatively weaker price
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competitiveness compared to other pay TV services, while the average price of the pay
TV service was KRW(Korean Won) 6,000 (about US$5). Lastly, while IPTV services
had their own competitive edge such as a large volume of content and two-way services,
another impediment to fast service diffusion was due to the fact that they failed to
provide enough convenience for users, for example, in terms of user interface (Shim, KT;

Ahn, LG U+).

Recently, IPTV is rapidly spreading again, which seems to be attributable to the
decent amount of content secured and aggressive marketing activities by IPTV operators
(Ahn, LG U+). Their efforts continued to improve user convenience and better secure
content except for sports channels. They also started offering products at various price
ranges that consumers could choose as well as products bundled with satellite
broadcasting services to resolve the issue of lack of channels (Shim, KT). The gap
regarding real-time content between IPTV operators and the existing pay TV operators
was reduced by offering CJ channels. Additionally, VoD services played a leading role
compared to other media, and in particular, subscribers are now able to access tens of
thousands of VoD contents by just paying basic fees. Another enabler of the recent IPTV
boom is the successful hybrid services, which are combined with KT’s satellite TV (Lee,

SKT).

IPTV’s other current competitors include cable TV and satellite TV, which are

pay TV platforms, and Internet TV delivered via PCs can be seen in part as a competitor.
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Potential future competitors could be Network TV (Smart TV) produced by TV set

manufacturers (Ahn, LG U+).

The spread of digital TV is considered to be helpful for IPTV diffusion. IPTV’s
abundant interactive services and clear images will be best delivered via digital TV,
which could lead to increased purchase of digital TVs and will be helpful for digital
retransmission of terrestrial broadcast. Therefore, digital switchover is viewed as an

important factor for IPTV service diffusion (Shim, KT; Lee, SKT; Ahn, LG U+).

The relationship between IPTV and cable TV is assessed to be either competitive
or substitute. As cable TV is evolving into digital broadcasting that provides various
functions including VoD, it is able to provide basically the same services and functions as
IPTV (Ahn, LG U+; Shim, KT; Lee, SKT). For the debates regarding Korea’s rather slow
IPTV introduction despite its’ advanced high-speed Internet infrastructure, several
reasons are pointed out. While the technological preparations were enough, there wasn’t a
high enough level of consensus and legal and institutional basis as to why Korea needed
IPTV (Shim, KT; Lee, SKT). Therefore, it clearly shows that even with well-established
infrastructures, a lack of an appropriate legal structure and institutions could hamper the

development and utilization of applicable services.
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2.3 Policy

2.3.1 The enactment of the IPTV Act

The global trend of convergence between broadcasting and telecommunications
triggered by the development of digital technologies was the catalyst of enacting the
Internet Multimedia Broadcasting Business Act (“IPTV Act”) in Korea. The enactment of
the IPTV Act has laid a foundation to minimize confusion in the new market and to help
operators run an IPTV business in a stable manner. However, it took quite a long time to

end relevant debates due to conflicts among stakeholders involved.

Nations around the world started their efforts in earnest around 2004 to introduce
IPTV. At that time, Korea already had technologies to deliver new convergence services
such as IPTV, and started talking about the introduction in the second half of 2004, which
was unfortunately not so fruitful. The main reason for the failure was that, at that time,
broadcasting and telecommunications were being regulated as two separate sectors under
the Korean legal system, and controversy continued as to how to regulate IPTV. In other
words, the debate lingered on whether to apply the amended version of the existing
Broadcasting Act, or to enact a new convergence act, and who should be held
accountable for IPTV regulations between the former Korea Broadcasting Commission

(KBC) and the former Ministry of Information and Communication (MIC), which
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inevitably caused a negative impact on the launch of IPTV in Korea®. A director in
KISDI who was in charge of providing an institutional background at that time explained
that the former MIC defined IPTV as a “telecommunications service” and thereby
claimed that relevant telecommunications regulations should be applied to IPTV, and that
the former KBC saw IPTV as a “broadcasting service” and claimed to apply relevant
broadcasting regulations. Therefore, it took several years before reaching an agreement
on the method of approval and approval conditions®.” In addition, 3 IPTV operators came
up with common opinions on the delayed launch of IPTV services resulting from the
delayed enactment of the IPTV Act™, and a senior vice president in KT, the no. 1 IPTV
service provider in Korea, emphasized that KT planned to launch IPTV in 2004 with an
aim to increase added values in content including broadcasting so as to help enhance the
efficiency of networks and diversify the businesses. However, the plan was delayed for 4
years because IPTV’s real-time re-transmission of broadcasting content sparked
controversy over the definition of IPTV services, regulations to be applied and regulatory

authority to be responsible for IPTV regulations**.”

® Interview with director, convergence policy team, former Ministry of Information and Communications,
Aug 17 2011; director of the convergence task force team, former Korea Broadcasting Commission, Aug
112011

® Interview with director general, division of telecommunications and broadcasting policy, KISDI, Aug 11
2011

1% Interview with senior vice president, media planning team, KT, Aug 18 2011; senior vice president head of
new business division, SKT, Aug 10 2011; vice president, marketing division LGU+, Aug 29 2011

' Interview with the senior vice president, media planning team, KT (Aug. 18, 2011)
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The final outcome of such prolonged debates was the IPTV Act enacted in
December 2007. ** IPTV debates took place with the participation of various stakeholders,
and such debates were actually reflected in the process of the legal institutionalization. In
fact, in 2007, the number of bills submitted to the National Assembly of Korea regarding

IPTV introduction was as many as 7, and the process of the enactment was as follows.

Table 7. The enactment procedures of the IPTV Act*®

® In the 2nd half of 2004, telecom operators including KT announced a plan for IPTV
introduction.

® Since Dec. 2004, the Multimedia Policy Consultation Committee of the Prime Minister’s
Office, and the Telecommunications and Broadcasting Policy Committee formed between
the former MIC and the KBC began discussions for IPTV policy direction.

® |n Oct. and Nov. 2005, the Information and Media Business Act and the amended version
of the Broadcasting Act were proposed, respectively (submitted to the Special Committee
on Broadcasting and Telecommunications in July 2007).

® On July 28, 2006, the Broadcasting and Telecommunications Convergence Committee was
launched as an advisory body for the Prime Minister, in order to discuss policy direction

under the new trend of broadcasting and telecommunications convergence.

Type 1: Introducing a new convergence act 4 bills were submitted

Type 2: Amending the existing Broadcasting Act 3 bills were submitted

® On Dec. 28, 2007, the National Assembly Legislation-Judiciary Committee passed the bill
regarding IPTV
® On Dec. 28, 2007, the Plenary Session of the National Assembly passed the IPTV Act

2 The IPTV Act is attached in Appendix 2.

3 Interview with the deputy director of the convergence policy team, the former Ministry of Information and
Communication (Aug. 12, 2011)
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It took 3 years from the beginning of discussions about IPTV introduction to the
enactment of the IPTV Act, and 4 years including the issuance of business licenses. The
IPTV Act holds great significance in that it resolved the confrontational relations between
the broadcasting and telecommunications industries, and in that it was the first case of the
legal institutionalization of a convergence service between broadcasting and

telecommunications.

In the past, broadcasting services were regulated by the Broadcasting Act, and
telecom services were regulated by the Telecommunication Business Act. However, with
the emergence of IPTV a representative convergence service that combines both
broadcasting and telecommunications services, the IPTV Act served as the new norm.
The act has laid a legal foundation for convergence services by creating new values
through convergence instead of simply combining the two laws respectively regulating

the broadcasting and telecommunications sectors.

Instead of adopting an old approach that classifies operators by media based
upon the legal categorization of broadcasting and telecommunications, the act classifies
IPTV businesses into IPTV offering business and IPTV contents business, thereby
seeking to regulate different categories based upon their respective characteristics. In
addition, the IPTV Act provided an institutional basis for broadcasting and
telecommunications convergence by stipulating equal access to content and equal

provision of telecommunication facilities among IPTV operators.
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In other words, a horizontal regulatory framework was introduced in the act,
which classifies IPTV businesses into two: IPTV offering business and IPTV content
business; and stipulates equal access to networks and content in a stricter manner to
prevent the transfer of market dominant power of network operators and content
providers'*. Regarding co-ownership limitations, the Broadcasting Act places ownership
limitations on traditional broadcasters regarding investments by big companies and
foreign capital. However, the IPTV Act views IPTV as a new third service and doesn’t
place ownership limitation on large companies making investments in IPTV offering
businesses, which allowed the full-scale market entry of large companies including
telecom operators into the broadcasting platform business (IPTV offering business), and
avoided voices for tougher regulations such as the separation of subsidiaries or issuing

IPTV business license by region™.

To sum up, the enactment of the IPTV Act laid a legal foundation for IPTV
businesses, helped the smooth market entry of the existing telecom operators who had

long prepared to launch their services, and laid a basis to spur the market on in its initial

Y Interview with deputy director, convergence policy team, former Ministry of Information and

Communications, Aug 12 2011

> Interview with deputy director, convergence policy team, former Ministry of Information and
Communications, Aug 12 2011; director, convergence policy team, former Ministry of Information and

Communications, Aug 17 2011
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stage through various deregulatory efforts, not through strict regulations under the
Broadcasting Act. In particular, the act also contributed to resolving the issue of
terrestrial broadcast re-transmission, which was a controversy every time when new
media services such as satellite broadcasting and DMB were introduced to the market™®.
As a result, licenses were issued to 3 IPTV operators in Sep. 2008, and commercial IPTV

services were launched in Nov. 2008.

2.3.2 Merger between regulatory authorities

After the enactment of the IPTV Act, the Korea Communications Commission
(hereinafter referred to as the “KCC”) was established, which completed an
organizational structure that allowed full-fledged convergence between broadcasting and
telecommunications. Under the previous organizational structure, broadcasting and
telecommunications were dealt with separately, which caused policy conflicts and
redundant regulations, thereby failing to effectively respond to the new trend of
convergence. In addition, it was found in major developed countries that they were trying
to merge government organizations responsible for broadcasting and telecommunications
in order to spur the convergence industry and regulatory reform as seen from such nations
as the US (FCC), the UK (OFCOM), Japan (the Ministry of Internal Affairs and
Communications), Italy (AGCOM), and Australia (ACMA). Hence, in order to increase

the growth potential of the broadcasting and telecommunications convergence industry

1% Interview with director, convergence team, former Ministry of Information and Communication, Aug 2011
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and user convenience, the KCC was created as a collegiate government administrative
body solely responsible for both broadcasting and telecommunications directly under the

Office of the President'’.

Since IPTV is a convergence service between broadcasting and
telecommunications, it was inevitable to experience head-on conflicts in opinion between
the former Korea Broadcasting Commission (KBC) and the former Ministry of
Information and Communications (MIC) in every aspect regarding IPTV such as the
definition of IPTV, governing regulations, regulatory methods, level of regulations, and
responsible bodies, especially at a time when there were two separate government
organizations responsible for broadcasting and telecommunications®®. Hence, based upon
the recognition that IPTV introduction should not be delayed any longer, a bill to merge
former KBC and former MIC was submitted, but was pending in the National Assembly
for a long time. However, with the cabinet reshuffle, the two organizations were merged
into the Korea Communications Commission (KCC), which swiftly pursued an

enforcement ordinance for the IPTV Act, and ways to issue business licenses, and

' Interview with deputy director, convergence policy team, former Ministry of Information and

Communications, Aug 12 2011

8 Interview with deputy director, convergence policy team, former Ministry of Information and

Communications, Aug 12 2011
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measures to boost the IPTV industry based on the IPTV Act®. The process of

establishing a single regulatory body responsible for the IPTV industry was as follows?:

Table 8. Process of establishing KCC

® In July 2006, the Committee for the Convergence of Broadcasting and
Telecommunications, which was established as an advisory body to the Prime Minister,
had roughly 30 meetings in 3 months and adopted a bill by majority to form a collegiate
government administrative body, which also includes the features of a single-judge system.
® In Jan. 2007, the government held a public hearing and consultations with relevant
government ministries, and submitted a bill to the National Assembly on the establishment
of the Korea Communications Commission.
® In Jan. 2007, the National Assembly’s Special Committee on Broadcasting and
Telecommunications was established and deliberated dozens of times on the bill on the
establishment of the KCC.
® In Jan. 2008, the Grand National Party submitted a bill on the establishment and the
operation of the KCC to the National Assembly.
% By reflecting the measures for government organizational reshuffle suggested by the
17th Presidential Transition Committee, the bill was proposed together with the
Amendment to the Government Organization Act.

® In Feb. 2008, an alternative bill proposed by the Special Committee on Broadcasting and

Telecommunications was adopted, passed at the National Assembly and was promulgated.

9 Interview with director convergence task force team, former Korea Broadcasting Commission, Aug 11,
2011.

2 Interview with deputy director, convergence policy team, former Ministry of Information and

Communications, Aug 12 2011
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A deputy director of the former MIC, who used to be in charge of IPTV policy-
making, emphasized the need to have a single unified government organization by saying
that “While the IPTV Act was enacted before the Act on the Establishment of a Unified
Organization of 2008, there has been discussion about the IPTV Act enactment premising
the establishment of a unified single body, which led to the outcome of the establishment
of the KCC. Hence, establishing a unified regulatory government body with an aim to
introduce IPTV services was a precondition of the enactment of the IPTV Act?!.” After
the introduction of the IPTV Act and the establishment of a single unified body, the KCC
was able to introduce various relevant sub-regulations such as an enforcement ordinance
and a public notification. In addition, by setting the settlement of the IPTV service market
as a key policy objective, the KCC has been carrying out a variety of supportive policies
for the diffusion of IPTV services. If it had not been for a single unified body, it would
have been impossible to implement policies for IPTV service diffusion smoothly because
of policy conflicts regarding regulatory authorities, etc?’. The roles and the structure of

the KCC are as follows?:

2! Interview with deputy director, convergence policy team, former Ministry of Information and

Communications, Aug 12 2011

?2 Interview with director, convergence policy team, former Ministry of Information and Communications,
Aug 17 2011, director convergence task force team, former Korea Broadcasting Commission, Aug 11 2011;
deputy director, convergence policy team, former Ministry of Information and Communications, Aug 12

2011

% http://eng.kce.go.kr/user.do?page=E01030000&dc=E01030000
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Figure 7. The structure and the roles of the KCC(KCC, 2011)

79



2.3.3 Supportive policy for IPTV diffusion

In the beginning of the service introduction, the government played an active role
in promoting the IPTV industry by emphasizing that IPTV can provide new services that
were previously unable to be provided by existing broadcasting services. However, as the
number of IPTV subscribers reached a significant level, instead of government-led
policies, multi-faceted policies aimed to create a level playing field for fair competition
among IPTV operators, broadcasters and telecom operators, or in other words, policies
that actively recommend other media (cable TVs and satellite TVS), introduce IPTV’s
special services, provide equal support to various players and boost demand have been

implemented?.

In the initial stage of IPTV introduction, efforts were made mainly in creating a
public-private consultative body and providing pilot services to secure subscribers. The
year 2009 was the first year of introducing IPTV services in earnest; hence the focus was
on securing enough subscribers. Creating a consultative body among the government, the
association, and operators, and seeking pilot services helped spread IPTV services. As a
result, IPTV is assessed to have made a successful market entry in the initial stage (No. of

subscribers: 460,000 as of late June 2009 — 1.74 million as of late Dec. 2009).

 Interview with director convergence task force team, former Korea Broadcasting Commission, Aug 11
2011; deputy director, convergence policy team, former Ministry of Information and Communications, Aug
12 2011
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Later on, in order to lay a foundation for stable growth, policies aiming to help
secure high quality content and boost demand for public IPTV services were actively
carried out. In 2010, efforts were made to lay a foundation for further growth by
encouraging investment by IPTV operators, providing key channels such as professional
baseball and golf channels, enhancing quality content, and expanding public IPTV
services through boosting demand in the public sectors such as education and national
defense. According to these efforts, IPTV successfully secured a total of 3.09 million
subscribers in 2010. IPTV services now exceed 3 million subscribers, which occurred
faster than any other existing pay TV service, accounting for 15% of the pay TV market.
- (Education) In 2009, the advancement of school networks was completed (June~Nov.),
and pilot schools were designated to be provided with educational IPTV services. Based
on the outcome, in 2010, IPTV services were provided to every school in the nation (In
Mar. 2011, a total of 37,183 schools were provided with IPTV services).

- (National defense) In 2009, a total of 230 military units experienced pilot IPTV services
such as video calls, education and self-development educational services, and since 2010,
services were expanded mainly to military units serving on the front line (As of Mar.

2011, 29,382 units in total were provided with IPTV services).

Recently, a shift in efforts was made to create an environment where IPTV can

co-exist with other media by taking into consideration IPTV’s current development stage

in the pay TV market and the business capabilities of operators, and the government is
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playing more of a catalytic role that helps resolve the difficulties and challenges of IPTV

operators®.

2.4 Infrastructure

Korea’s PC and broadband penetration levels are quite high among all OECD
countries, and in particular, it has one of the world’s best broadband infrastructures.
However, the launching of IPTV was delayed several years compared with other OECD
countries. The reasons for the relatively slower launch of IPTV services include; first,
opposition from potential competitive operators of IPTV, such as CATV operators;
second, disagreement between broadcasters and telecom carriers regarding the enactment
of the IPTV Act; and third, disputes over regulatory responsibilities between the former

MIC and the former KBC, and the resulting efforts to merge these two organizations.

While standard Internet TVs use normal broadband, thereby not being able to
guarantee QoS (Quality of Service), IPTV networks guarantee QoS. To this end, all
major telecom operators, namely, KT, SKT, and LG U+, have established and managed
their own virtual premium networks with an aim to maximize existing broadband
networks, to avoid overlap with other Internet traffic, and to prevent interruption,

stoppage, and poor access during the real-time retransmission of terrestrial broadcasting.

% Interview with the deputy director, convergence policy team, former Ministry of Information and

Communications, Aug 12 2011
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Another big issue raised during the enactment of the IPTV Act in Korea was
about whether to make it mandatory for network-based operators to offer their networks
to other non-network based IPTV operators upon request, a case similar to the regulation
on the provision of telecommunication facilities. After much discussion, it was legally
institutionalized to stipulate that IPTV operators, upon request from other non-network
based IPTV operators, can not refuse offering their networks to those operators without a
justifiable reason. In addition, further details were included in the legislation, for example
on the scope of telecommunication facilities to be provided, reasons for refusal,
suspension and limitation of facility provision, methods and procedures of facility

provision and the principles of calculating facility usage.

However, despite these policies, all 3 IPTV operators in Korea have established
their own networks to provide services, and there is yet to be an IPTV operator who has

hired network resources from other network-based operators.

3. IPTV and Video Distribution Service in Other OECD Countries

While the convergence service market that combines both broadcasting and
telecommunications services including IPTV is still in its initial stage, IPTV services are
drawing attention as a new powerful platform in Europe and elsewhere, thereby forming
a rivalry against the existing pay TV platforms. IPTV first emerged in March 2001 when

Italy’s FastWeb first began IPTV pilot services(commercial IPTV service was began on
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August 2003) . Later in 2003, the IPTV market started forming when Japan’s Softbank
and Hongkong’s PCCW began to provide IPTV services. In addition, the accelerating
trend of convergence and the launch of IPTV services by telecom operators of major
countries worldwide have spurred competition among IPTV operators, which led to a
full-fledged development of the service market. Currently, the global IPTV industry is in
its initial stage, and nations where the pay TV market has not been developed enough are
pushing forward to spread IPTV services. By region, the European market is considered
to be the most advanced in terms of the development level of the IPTV market. In Asia,

Korea, Japan, and China are experiencing rapid development of the IPTV market.

IPTV business strategy and policies that have been developed in most countries
are in various forms depending on the market dominant power of existing broadcasters or
telecom operators, and are going through numerous modifications or revisions according
to the changes made in the market or regulatory environment. This phenomenon is taking
place more frequently as cable broadcasters, one of the representative competitors of
IPTV operators, are expanding their operations from the broadcasting market to the
telephony and broadband services market. Telecom operators, who are playing a leading
role in the introduction of IPTV services in most countries, aim to maintain their existing
subscriber base by offering bundled services, such as TPS (Triple Play Service) or QPS
(Quadruple Play Service), instead of hoping that they would make profits solely from

offering TV services. In addition, as the IPTV market expands, the level of competition
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among platforms in the pay TV market continues to increase, and the structural changes

in the whole value chain of the pay TV market are occurring more rapidly.

According to the analysis of SNL Kagan?®, as of late 2010, about 40 million
households were subscribing to IPTV services worldwide, which is equivalent to 6.1% of
the total pay TV subscribers. The number of IPTV subscribers increased by 51.3% in
2009, 29.8% in 2010, and sales in 2010 reached USD 12.9 billion, which is up by 42%
compared to the year before. And it is expected that IPTV will reach 70 million
households by 2014, and that total sales will increase by 2 fold at USD 27 billion. In
addition, in the global IPTV market, the number of subscribers as of late 2010 was in the
order of France (11.13 million), the U.S. (6.81 million), China (6 million), Korea (2.69
million), and Japan (1.64 million). In terms of sales volume, the U.S. was at the top (USD
5.83 billion) followed by France (USD 2.92 billion), Japan (USD 580 million), China

(USD 430 million), and Germany (USD 420 million).

% SNL Financial LC (SNL Kagan) is a financial information firm headquartered in Charlottesville, Virginia.
SNL collects, standardizes and publishes corporate, financial, market and M&A data, plus news and

analysis.
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Table 9. Current status and future prospects of the IPTV market in major OECD countries

2010 2014 Annual Growth Rate
o Subscribers . Subscribers Subscribers
Categorization (Unit: Pene‘gatlon (Unit: Penetration (Unit: Penetration
1,000 (%) 1,000 (%) 1,000 (%)
households) 0 households) households)
France 11,131 50.0 13,300 53.0 4.6 15
U.s. 6,812 6.7 11,959 11.4 15.1 14.1
Korea 2,685 13.4 4714 23.0 15.1 145
Japan 1,643 - 3,329 - 19.3 -
Germany 1,577 27.9 3,979 53.7 26.0 17.8
Italy 961 20.0 2,150 25.5 22.3 6.2
Canada 512 4.3 755 6.2 10.2 9.2

Source: SNL Kagan, 2010

After the case study of the Korean market that was carried out in the previous

section, this section intends to look at the situations of major OECD countries (France,

Italy, Japan, Germany and the U.S.) where IPTV services are spreading rapidly. In

addition, a brief review of the case studies in 17 OECD countries besides the 6 countries

listed above will be presented. 6 nations where case studies were carried out in this study

introduced IPTV services relatively earlier than other countries; therefore those nations

have a large market size and are faced with fierce competition. Therefore, regarding these

6 nations, this study carried out a more detailed analysis of the size of the IPTV market,

details of the regulatory policies, current status of major IPTV operators, and the share of
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IPTV in the pay TV market. For the other 17 nations, a brief study was carried out
regarding the market size of IPTV, IPTV’s market position in the pay TV broadcasting
market, and the competition structure in the market. From these studies, although rather
brief, it was possible to gain useful information regarding the position of IPTV services
in the total markets of OECD countries, competitive relations of IPTV services in the pay

TV broadcasting market, and more.

Through these case studies, as was the case of the Korean market, the diffusion of
IPTV services will be looked at from various perspectives of the market, policy and
infrastructure, and finally implications on the IPTV market and policy will be drawn by

comprehensively looking into all the case studies of the above-mentioned OECD nations.

3.1 France

3.1.1 Market and Infrastructure

In France, continuous efforts have been made to achieve innovation in the
broadcasting industry. In recent years, the French broadcasting market has been making
significant progress and changes in all platform-related areas. In particular, people are
increasingly opting for IPTV and digital terrestrial broadcasting platforms, while cable

TVs and satellite TVs are rapidly merging with each other. From early on, France

" IPTV’s share in the pay TV market in each nation
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actively introduced competition in the telecom market, and in particular, France is taking
the lead in the field of innovative bundled services, such as FMC (Fixed Mobile
Convergence), TPS (Triple Play Service), and QPS (Quadruple Play Service). The French
telecom market was invigorated when the ARCEP (Autorité de Réulation des
Communications Eectroniques et des Postes), a telecommunications regulatory body,
urged FT (France Telecom), which is a market dominant player in the fixed
communications market, to introduce and expand the LLU (Local Loop Unbundling)
system in an early manner in the market in 2000. As a result, foundations were built for
service competition among fixed and mobile telecom operators, and for the expansion of

new broadcasting and telecommunications convergence services market.

The IPTV market in France was established in March 2003 when France
Telecom began to offer its IPTV service named ‘MaLigne TV (now Orange TV)’ in Lyon
and Paris, and then it became the world’s largest IPTV market as more players including
Free Telecom, Neuf Cegetel and Bouygues Telecom joined the market. There are now 5
IPTV service providers in France. The U.K’s market research firm, PointTopic, reports
that the number of IPTV subscribers in France is over 10 million as of late 2010, which
makes it the no. 1 IPTV market in the world. France’s major IPTV operators include
Orange of France Telecom, Free Telecom, SFR (Neuf Cegetel), Numéricable, etc. They
provide IPTV services in a broadband-based bundled service package. Each service
provider is providing free terrestrial digital broadcast in their free-of-charge channel

package, and also offer pay TV channels as an option. As of late 2009, 38% of DSL-
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based broadband subscribers of France are subscribing to IPTV (ARCEP, 2010), and
about 35% of the total pay TV subscribers are enjoying IPTV, and about 18% of the total

households with TV sets are enjoying IPTV(Infoma, 2009).

IPTV is a relatively new platform in the French pay TV market, but it is quickly
becoming an alternative service to cable TV and satellite TV. In France, France Telecom
is playing an active role in the IPTV services market, and TPS (Triple Play Services)
provided by ISP providers such as Free and Neuf Cegetel are strong competitors of IPTV.
The broadcasting services market of France is developing while IPTV, as a new platform,
IS creating an intense competition in the market against other players such as digital
terrestrial broadcasters, satellite TV and cable TV. First of all, digital terrestrial TVs
(DTT) in France were introduced relatively slower than other nations; however, since
their first introduction in March 2005, they have gained popularity continuously. As of
late 2010, the DTT penetration in France was 33%. In March 2008, according to the
CSA’s Future TV Law, the switch over from analogue to digital broadcasting began, and

the conversion to digital broadcasting was completed in November 2011.

In France, there are 4 major cable TV operators that were merged under the same
parent company. Cinven and Altice, both of which are private-equity funds, used to
manage 4 cable TV operators, namely, UPC France, Noos, NC Numericable, and France
Telecom Cable. These 4 operators were merged as a single company named

“Numericable.” These 4 cable operators accounted for 93% of the total cable TV market
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in France, and the rest of the market was shared by about a hundred local operators,
which have a small number of subscribers, respectively. While the penetration rate of
digital cable TV services still remains low, as of late 2010, about 54% of the cable TV
subscribers are subscribing to digital cable TV services, mainly from major cable TV

networks.

Terrestrial
Cable TV Broadcasting

Satellite TV

Figure 8. Structure of the broadcasting services market in France (IDATE, 2010)

Satellite broadcasting services are leading the market with 25% market share (as
of 2010). In the satellite TV market, CanalSat, which was a market dominant player in
the past, merged with TPS in 2007, thereby becoming a leading market player. The
merger between the two companies was one of the most significant changes in the French
TV industry in recent years, since 4 out of 5 major broadcasters, namely, Canal Plus, TPS,
and commercial broadcasters TF1 and M6 of France, were involved in the merger process.
Public broadcaster France Television is the only broadcaster that wasn’t involved in the
merger process. 2 DTH (direct-to-home) providers are being run under a unified brand
“CanalSat”, and were fully merged into a single platform at the end of 2007. The market
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dominant power of the satellite broadcasting market of France has been diminishing or
has been at a stalemate at best, in recent years, due to the rise of new platforms such as

IPTV, digital terrestrial TVs and digital cable TVs.

3.1.2 Policy

France’s broadcasting and telecommunications environment is regulated
separately by Autorité de Réulation des Communications Eectroniques et des Postes
(ARCEP), which is responsible for networks, and by Conseil Superieur DeL'audiovisuel
(CSA), which is responsible for broadcasting. In addition, France’s IPTV sector is
characterized by the fact that IPTV businesses are under a registration system, not an
approval system, and are considered as telecommunication services rather than
broadcasting services, thereby being subject to almost no regulations. Based on the
French government’s decisive deregulatory efforts and pro-competition policies, France’s
IPTV sector was able to achieve a rapid growth at a pace faster than most of the nations
worldwide including European countries. Currently, the no.1 IPTV operator in terms of
market share is Free Telecom, which is providing services based on leased networks,
rather than the nationwide network-based operator, France Telecom. Free Telecom’s
success is attributable to the active utilization of LLU system (Local Loop Unbundling)

which was introduced in 2000.
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The LLU system requires existing network-based telecom operators to offer the
facilities of their existing networks to competitors without such networks under the same
conditions. The introduction of the LLU system allowed new market entrants to lease
already established networks of existing operators by paying network usage fees at an
appropriate level, which enabled them to launch telephony services under their own
brand names, high-speed Internet, and IPTV services. Free Telecom was able to become
the no. 1 IPTV operator in France thanks to the active utilization of the LLU scheme.
Other IPTV operators other than France Telecom are also utilizing the LLU scheme. By
actively making use of the scheme, IPTV operators could compete against each other for
more affordable services, not for networks or facilities, thereby leading to increased
service quality and a significant increase in the number of high-speed Internet subscribers.
In particular, the French regulatory authority is monitoring very closely unfair trading
practices of France Telecom by requesting the submission of documents on network
usage fees and network restoration period in case of network failures. The LLU system
implemented by the French government based on these policies significantly lowered the

market entry barrier for new entrants, which helped further promote TPS businesses.

Along with the LLU scheme, open regulatory policies for new contents are
another feature of France’s IPTV market. France’s IPTV business environment does not
have any regulations for contents. Hence, respective IPTV operators could just focus on
securing differentiated contents as was seen in the case of France Telecom, which

succeeded in obtaining an exclusive right to broadcast domestic professional soccer
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matches. As a result, in the French IPTV business environment, securing differentiated
contents was directly linked to competitiveness of IPTV services, and unfettered
competition for quality contents led to the promotion of the broadcasting contents market

and the market as a whole.

For the promotion of IPTV services, CSA offers a special approval condition
called ‘declarations.” However, the conditions of declarations are applied only to
scheduled linear services, excluding non-linear services such as VoD. Regulations
governing must-carry are the responsibility of CSA, and declarations should be submitted
for IPTV services which makes IPTV the subject of must-carry regulations. France’s
must-carry regulations regarding IPTV are considered to be rather strict compared to the
EU guidelines which are applied only when ‘the significant number’ of people use the
services. In addition, public channels are also subject to must-offer regulations. In other
words, as a condition for the issuance of IPTV licenses, public channels are required to
offer their channels on all networks, so it is a must for those public channels to provide
their channels through IPTV services as well. However, the cost of broadcasting and

transmission incurred for must-carry are the responsibility of IPTV operators.

3.2 ltaly

3.2.1 Market and Infrastructure

Broadband penetration rate in Italy has been increasing at a rapid pace in recent
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years thereby causing broadband-based convergent services such as VolP and IPTV to
develop rapidly as well. Although Italy was the first country in Europe to launch
commercial IPTV services by IPTV operator Fastweb in 2003 (Mautone, 2006), the
expansion of the services has been relatively slow compared to other European countries
due to the low coverage of broadband services and low interests of users in pay TV
services. However, recently major telecom operators such as Telecom lItalia (launched
‘Alice Home TV’ in December 2005 through its ADSL networks, and is now providing
stable services through ADSL2+ networks at the speed of 20Mbps), Wind (launched
services in 2007), and Tiscali (launched services in 2007) are tapping into the IPTV
market one after another, and the broadband penetration rate is rapidly increasing mainly
led by ADSL networks. As such, Italy’s IPTV market is developing rapidly (Toletti &

Turba, 2009).

At the moment, there are two IPTV operators leading the market, namely,
Fastweb and Telecom lItalia. However, since 2007, the IPTV market has become more
complex as terrestrial broadcasters began to offer interactive services at a small scale
based on their digital terrestrial broadcast. While Mediaset is planning to offer IPTV VoD
services through its DTT (Digital Terrestrial Television) at a small scale, public
broadcaster RAI has also begun pilot interactive services based on DTT and pilot VoD
services in March 2007. At the end of 2007, Italy’s two broadband service providers
named Wind and Tiscali, respectively, also launched IPTV services (Mautone, 2006;

Toletti & Turba, 2009).
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While IPTV is quickly becoming an alternative to satellite TV in the Italian
broadcasting market, the size of the IPTV market is not big enough yet, and the second
largest broadband service provider named Fastweb is leading the market (IDATE, 2011).
However, in Italy, terrestrial broadcasters are dominant market players, which is the
reason for the relatively small market share of pay TV services. In addition, there are no
cable multi-channel services such as cable TV, so there is much potential for IPTV to be
further promoted. IPTV services in Italy are offered in bundled services with broadband
or telecom services without having to pay more fees, which greatly enhances the chances
for further market vitalization. IPTV services are being offered in the form of bundled

services together with broadband or telecom services.

Due to Italy’s geographical characteristics, namely its mountainous territory that
stretches from north to south, its broadcasting market mainly consists of terrestrial
broadcasters and satellite broadcasters. In the Italian broadcasting market, public
terrestrial broadcaster RAIl and commercial broadcaster Mediaset account for 84% of the
total broadcasting market. In the pay TV market, the share of cable TVs is almost zero
unlike other countries with advanced broadcasting sector. The satellite TV network Sky
Italia, which is 100% owned by Rupert Murdoch’s News Corps, has a 35% market share,

and IPTV’s market share is a mere 4% as of 2010 (IDATE, 2011)

The IPTV market is relatively active in Italy. DTT and IPTV are quickly

becoming an alternative to satellite broadcasting services in the Italian broadcasting
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market where cable TV services do not exist. In April 2007, Italy already established an
environment where about 65% of the total population could watch digital broadcasts.
Currently, Italy’s DTTs are competing against the satellite TV network Sky lItaly by
providing PPV services. Terrestrial broadcasters are providing interactive services based
on digital broadcasting services to be better prepared for the competition against
interactive media such as satellite TV and IPTV. Therefore, it is expected that in the
Italian broadcasting market, unlike many of other nations, the status of terrestrial

broadcasters will be maintained in the future.

Thanks to the agreement on facility sharing signed in June 2008 between the two
largest IPTV operators, Fastweb and Mediaset, they were able to avoid unnecessary
duplicated investment of money required for facility establishment. Thanks to the lower
burden for network establishment, IPTV operators were able to provide services at lower
fees, which helped create an environment for increased subscription. In addition, if the
two operators can establish FTTH networks by seeking joint investment and joint
research, thereby increasing the chances of IPTV services to be delivered to households,

it is expected that IPTV’s market share will increase in the near future.

3.2.2 Policy

The reason for IPTV’s success in Italy is because IPTV operators were

categorized as telecom operators, which made it easy for them to enter the broadcasting

96



sector, and the government provided subsidiaries for set-top boxes. Currently, Fastweb
and TI (Telecom Italia) are providing IPTV services. In the case of FastWeb, the services
are provided in most cities with high population density, while T1’s services are available
in about 70 cities. Both FastWeb and TI are using their own networks, and FastWeb is
actively utilizing TI’s networks under the LLU scheme. In most countries, the growth of
IPTV services is closely linked to the roll-out of the next generation broadband services.
From this perspective, it is believed that the agreement for network sharing signed

between Fastweb and TI will serve as a chance for IPTV to increase its influence in Italy.

Italy’s regulatory authority is Autoritd Per le Garanzie nelle Comunicazioni
(AGCOM), which is responsible for both broadcasting and telecommunications. At the
moment, IPTV services are considered to be a type of cable TV business, so they require
an approval for businesses in each stage of the value chain. And vertically integrated
operators who control both channel creation and channel aggregation are required to
undertake accounting separation. There are no must-carry and must-offer regulations to

be applied to IPTV operators.

In Italy, IPTV is not defined as broadcasting services but telecom services, hence,
IPTV services are not regulated by the Maccanico Act, which stipulates that a certain
broadcasting operator cannot share more than 30% of the market. In addition, the market

is considered to have huge growth potential since the market and policy environment is
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favorable for the spread of IPTV services, as seen from examples of the government’s

subsidy for set-top boxes and the underdeveloped cable TV market.

3.3 Japan

3.3.1 Market and Infrastructure

Japan’s broadcasting market is the second largest in the world after the U.S. in
terms of its size. In Japan, the broadcasting market, which began its services in earnest in
1953 with the launch of TV broadcasting, has continued to expand for the last 50 years.
The sales revenue of Japanese terrestrial TVs, which remained at 220 billion Yen in 1969,
has posted rapid growth of an average 8%. As for the key media consisting of the
Japanese broadcasting market, there are terrestrial broadcasting service, satellite service
and cable TVs. In terms of sales revenue, terrestrial broadcasting services are dominating
the market. However, Japan’s broadcasting market experienced rapid digitalization of
media based on its technological innovation in the ICT field in the 1980°’s, and recently,
new media such as satellite TV and cable TV are quickly expanding their domain

(Informa, 2007).

The rapid spread of high-speed Internet since 2000 has given rise to convergence
between broadcasting and telecommunications. In other words, the emergence of new

convergence services that have blurred the boundaries of broadcasting and
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telecommunications are bringing about various new services and fundamental structural
changes in the broadcasting industry. In particular, convergence services are much
expected to serve as a new growth engine for telecom operators who are experiencing the
slowing down of their industry, thanks to the fact that those convergence services can
provide VoD services via IP-based broadband networks as well as multi-channel and
high-quality (HD, SD) multimedia services. They are also believed to be the hero of the
next generation digital media by transforming the existing one-way and passive

broadcasting services into two-way and active broadcasting services.

In Japan, IPTV services quickly broke down the boundaries between
broadcasting and telecommunications, while the two areas used to remain in their own
respective territories and secure subscribers separately. Hence, due to the rise of IPTV
services, Japanese broadcasters and telecom operators are nowadays being increasingly
required to come up with totally new business and service models that are different from
any of the existing ones. Major players of the Japanese pay TV market are terrestrial
broadcasters and cable TVs, and currently IPTV is in its infant stage of market formation.
IDC Japan, a market research firm, calculated that, in 2007, Japan’s IPTV subscribers
reached 240,000 with sales revenue of 11.3 billion Yen. The firm estimated that this
figure will rise to 3.13 million subscribers with sales revenue of 108.5 billion Yen by
2012. In Japan, the IPTV market is expected to expand in the future, thanks to increased
sales of bundled services that include access to FTTH lines and IPTV services by telecom

operators and agents, increased awareness toward IPTV services, and increased diffusion
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of VoD services, etc. In the mid-to-long term, the improvement in the environment of
IPTV services, such as the amendment of the Copyright Act and the provision of TVs and
DVRs (Digital Video Recorder) that support IPTV services, is expected to further

accelerate market growth (IDCJapan, 2008).

3.3.2 Policy

The Ministry of Internal Affairs and Communications (MIC) of Japan has been
successfully making steady efforts for the introduction of IPTV services by enforcing the
Act for Broadcasting Using Telecommunication Service (2002), allowing the re-
transmission of terrestrial broadcasts, resolving copyright issues regarding re-transmitted
terrestrial contents in Jan. 2007, and successfully providing IPTV pilot services through
NGN (Next Generation Networks) of NTT in Mar. 2007. In Japan, government
administrative bodies were reshuffled in 2001, and according to its organizational
structure, even before the emergence of the convergence trend between broadcasting and
telecommunications, the responsibility was solely in the hands of the MIC, which made it
easy to discuss the introduction of the law on broadcasting and telecommunications
convergence (MIC, 2010). Currently, the key issue regarding the convergence in Japan is
the reorganization of relevant legal framework. The Japanese government is actively
seeking to improve legal and institutional framework based on the opinions of various

relevant communities.
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The institutional basis for IPTV introduction was laid out when the Act for
Broadcasting Using Telecommunication Service was put in force in January 2002
(promulgated in June 2001). The background of introducing the Act was the explosive
growth of the Internet and ADSL. Therefore, the MIC enacted the Act for Broadcasting
using Telecommunication Service, which intended to institutionalize the merger of
transmission-lines of broadcasting and telecommunications (MIC, 2010). Under the new
Act, telecom operators with their own telecom infrastructures didn’t need to get a license
for broadcasting businesses. Rather, they could offer telecom infrastructures to
broadcasters who wish to use telecommunication services only by getting permission
under the Telecommunication Business Act, thereby removing the barriers between
broadcasting and telecommunications and paving the way for businesses to enter into the

broadcasting market more easily.

The Act for Broadcasting Using Telecommunication Service mainly deals with
broadcasters using satellite services, such as communication satellites, and broadcasters
using fixed-line telecom services, who use lines hired from a third party, such as NTT
lines, ADSL, or optical fiber cables. IPTV is categorized as broadcasters using fixed-line
telecom services, and is part of CATV. Broadcasting services using fixed-line telecom
services consist of two types depending on the type of transmission, namely, IP multicast
and standard TV (re-transmission of terrestrial broadcast). IP multicast refers to the
method that transmits broadcasts in IP-packets, and this type has been adopted by BBTV

SoftBank, Movie Splash by KDDI, and On Demand TV by NTT. Meanwhile, standard
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TVs offer services via networks separate between broadcasting and telecommunications;
therefore, they are treated the same as existing broadcasting services in terms of their
copyright (KDDI, 2010; NTTGroup, 2010; Softbank, 2010). In addition, it is stipulated in
the law that, if the total number of subscribers of one company exceeds 50% of the
market in the prefecture designated by the Minister of the MIC, those networks operators
are obligated to abide by the LLU (Line Loop Unbundling) scheme, no matter what types
of networks they have (copper line, HFC, fiber optic cables). Along with this, to further
promote IPTV services, the Japanese government set up e-Japan Il strategy to help

increase the roll-out and uptake of broadband and IT services.

In order to help new service providers to easily enter the IPTV industry, the
Japanese government has enacted the “Enforcement Ordinance and the Enforcement
Regulations of the Act for Broadcasting Using Telecommunication Service,” and
amended the requirement for IPTV business licenses from permission to registration,
thereby significantly lowering the entry barrier (MIC, 2010). According to the
amendment, those who wish to start IPTV businesses should be registered to the MIC,
and need to get consent from the broadcasters in the region when re-transmitting the
broadcast of those local broadcasters. In addition, when broadcasters wish to provide
broadcasting services via telecom networks, the Japanese government ensured the right to
use transmission lines for broadcasting and telecom services. Thanks to these

deregulatory efforts of the Japanese government, Japanese broadcasters, who do not have
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their own networks, were able to offer broadcasting services by hiring telecom networks

of other telecom operators.

While the Japanese government implements anti-monopoly regulations to
maintain competition in the market, it allows free cross-ownership in media between
newspaper and broadcasting. Therefore, apart from NTT and foreigners, every company
can acquire and control media. In addition, large corporations can easily enter into the
broadcasting industry and own a media company. In particular, unlike traditional
terrestrial broadcasting, in the new media industry, the government applies free
competition policy which does not impose limitations on the share of foreign capital or

on cross-ownership.

The number of IPTV subscribers was small in the beginning due to the

Copyright Act issue, etc; however, as the relevant regulations were eased, and NGN-

based retransmission of terrestrial broadcast was allowed, the number of subscribers is

expected to grow in the future.

3.4 Germany

3.4.1 Market and Infrastructure

In Germany, the introduction of IPTV services was rather slow compared to

France, the UK and lItaly, and the pace of development has also been relatively slow.
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IPTV services were first launched in Germany in 2006. At first its market prospects were
not so bright since German TV viewers, who were accustomed to watching broadcasting
services for free, didn’t show much interest in pay TV services. However, the market has
been growing recently thanks to the market expansion strategies employed by telecom
operators. Among German telecom operators, mainly Deutsche Telekom(DT), Acor and
HanseNet are actively providing IPTV services, and public and commercial broadcasters
offer free-of-charge broadcasting services via the Internet, which might potentially lead
to intensifying competition in the market. In the first quarter of 2010, the number of

IPTV subscribers in Germany reached 1.6 million (screendigest, 2011).

HanseNet launched IPTV services named ‘Alice Home TV’ for the first time in
Germany in May 2006 in northern cities. In October 2006, a leading operator Deutsche
Telekom introduced TPS (Triple Play Service) named ‘T-Home Entertain’, which offers
IPTV, Internet and telephone service, and VDSL-based IPTV services in 12 cities
including Berlin and Hamburg based on their well-established fiber optic networks (DT,
2010; HanseNet, 2010). The company has been providing IPTV services including
ADSL+ in 50 different cities since September 2009. As of late 2009, the number of IPTV
subscribers of Deutsche Telekom was 806,000, and the company is providing about
1,000 VoD titles and 60 TV channels. Acor, a subsidiary of VVodafone, is the no. 2
telecom operator in Germany and was the last one to launch IPTV services among the

three operators in December 2007 (screendigest, 2011).
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German IPTV operators are active in developing new package products. Bundled
services of the Internet, telephone and IPTV services where IPTV operators are focusing
their marketing efforts are becoming more popular among consumers. Demands from
consumers who are now familiar with broadband-based services are expected to further
increase. As such, due to active product development efforts by telecom operators and an
increase in the use of broadband-based services among consumers, Germany's IPTV
market is expected to post an average annual growth of 34.8% with the total number of

subscribers reaching 3.6 million by 2013 (screendigest, 2011).

Germany’s public and commercial broadcasters are providing broadcasting
services via Internet. As for public broadcasters, ZDF launched ‘ZDF Media Tech’ in
September 2007, and ARD launched ‘ARD Media Tech’ in May 2008, both of which are
free-of-charge broadcasting services via Internet. Both broadcasters are providing most of
their programs through VoD or live streaming services, and with the amendment of the
Interstate Broadcasting Agreement in June 2009, the provision of these services will be

limited to 7 days in principle.

3.4.2 Policy

DT’s IPTV services are provided nationwide, while HanseNet’s services are
being offered mainly in Hamburg and Liibeck. DT has its own networks, and HanseNet’s

IPTV services are delivered via both its own networks and hired networks based on the
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LLU scheme. The IPTV regulatory authorities of Germany are Bundesnetzagentur
(Bnetza), which is responsible for telecom services and networks regulations, and
Landesmedienanstaliten (LMAs), which is a federal broadcasting regulatory authority for
15 regions. Bnetza imposes ex-ante regulations, such as interconnection and LLU for
market dominant operators. The LMA of each region gives permission regarding
broadcasting licenses. As for IPTV operators, who do not have their own channels and
provide services based on EPG by simply putting channels together, they do not need to
get a license separately. However, if they want to provide their own channels, they need

to get a license for broadcasting from the LMA of their region.

The level of must-carry regulations to be applied may vary depending on the
decisions of the LMA in their region. Therefore, if IPTV operators, who have acquired a
license from the LMA in their respective region, have a wide coverage of their services,
the level of imposed must-carry regulations may vary. Meanwhile, the LMAs have the
regulatory authority regarding the use and allocation of transmission capacity in their
respective region; hence, there are ongoing discussions whether IPTV services should be

included in the category of digital cable TV.

3.5 United States

IPTV services in the U.S. began in September 2005 when Verizon launched its

FTTP (Fiber-to-the-Premise)-based TV services named “FiOS TV” in Keller, Texas.
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After that, in June 2006, AT&T started to offer bundled services including its newly
launched TV services named “U-verse”, VDSL internet services and fixed telephony
services (TPS: Triple Play Service), which led to a full-fledged growth of the IPTV
service market in the U.S.. As of late 2009, the number of IPTV subscribers in the U.S.
reached 5.6 million (6.8 million as of late 2010, SNL Kagan(2011)), 4.9 million of which
are using the services of Verizon and AT&T, thereby accounting for 88% of the market
share (The Bridge, 2010; Point Topic, 2010). The remaining 12% of the IPTV subscribers
in the U.S. are subscribing to a number of small and medium IPTV operators, such as
SureWest, Pioneer Telephone Cooperative, Consolidated Communications, D&E
Communications, Warwick Valley Telephone Co. and HickoryTech as of 2009 (Their

influence on the market is not profound).

In the U.S., IPTV is viewed more as one of the pay-TV services such as cable
and satellite TV rather than as an innovative convergent service between broadcasting
and telecommunications, unlike the cases of Korea and Europe. Hence, operators do not
promote their TV services under the name of “IPTV.” Instead, they use their own brand
names for their TV services, such as FIOS TV and U-Verse (But, there are some
operators using “IPTV” for their services). However, their TV services are delivered via
broadband networks, such as FTTP and VDSL, and are differentiated from the existing
pay-TV services and Internet TV services in terms of QoS and security. In this regard, the
TV services are identical to the following definition of IPTV (ITU-T’s definition), which

is the subject of this dissertation.
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“IPTV is defined as multimedia services such as
television/video/audio/text/graphics/data delivered over IP based networks
managed to provide the required level of quality of service and experience, security,

interactivity and reliability. ”(ITU-T, 2006)

In addition, the index of IPTV diffusion used in this study represents the number
of IPTV subscriber households in every 100 households subscribing to TV services.
According to the data collected for this study, as of late 2009, about 4 (6.7 as of late

2010) out of 100 US households used IPTV services to watch TV (IDATE, 2010)

In the U.S., IPTV operators have to first obtain a franchise (license) called
MVPD (Multichannel Video Programming Distributor) to provide IPTV services. As
MVPDs can be provided only within a state, they are subject to the regulations of state
governments, not the federal government. MVPDs are treated equally as CATV, and
therefore they are subject to the same regulatory system applied to CATV operators. In
the U.S., CATV operators have to obtain a franchise from local governments to provide
cable television services in the region. Hence, IPTV operators, or MVPD operators so to
speak, also had to obtain a license from local governments. However, in the case of
MVPD operators (i.e. AT&T, Verizon) providing services that cover relatively wider

areas (mainly telecom services) than CATV operators, they had to contact and negotiate
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with thousands of local governments, respectively, in the U.S. to obtain a franchise to

provide their IPTV services.

However, beginning in 2005, the U.S. House of Representatives and several state
governments started to point out that such rules are unreasonable, and as a result, many
state governments in the U.S. amended their state law, beginning in Indiana State.
Therefore, unlike CATV operators, MVPD operators were allowed to obtain a blanket
license from state governments instead of obtaining a franchise from each and every local
government. Furthermore, the process was streamlined as well, allowing the franchising
decision to be made only within 15-30 days. Currently, more than 30 US state
governments allow IPTV operators to obtain a blanket license to provide services instead

of asking them to obtain a franchise from each local government.

The comparative results of the case studies on the 6 major countries are

summarized in table 10 below.
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Table 10. Comparison among major OECD Countries in IPTV(SNL Kagan, 2010; IDATE, 2011)

(As of the end of 2010)
Korea France Italy Japan Germany U.S
Introduction Year of 2008 2003 2003 2003 2006 2005
IPTV
No. of IPTV operators 3 5 4 3 3 9
No. of IPTV subscribers 2,685,000 11,131,000 961,000 1,643,000 1,577,000 6,812,000
IPTVs Share in the pay 13.4% 50% 20% 5.5% 27.9% 6.7%
TV market
Unification O.f Unified Separated Unified Unified Separated Unified
regulatory bodies
Enactme_nt of IPTV Yes No No Yes No No
special law
IPTV service SpeC|aI_ Telecommunicati | Telecommunicati SpeC|aI_ Bro_adc_astlng Treated equally as
A Broadcasting ; - Broadcasting Service if owns
classification : on Service on Service . CATV
Service Service channel
Market Entry o o approval if .
Regulation approval registration approval registration owns channel state license
introduction vear of 2001 2000 2000 1097 1996 1996
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3.6 Other Countries

Major Canadian IPTV operators include TELUS, MTS Allstream, SaskTel,
Bell Aliant, and Bell Canada. MTS Allstream was the first company to launch IPTV
services in Canada in May 2002 (MTS, 2004). In Canada, big telecom operators are
mostly providing satellite TV or cable TV services, hence mainly small and medium size
operators are offering IPTV services. In addition, there is no clear distinction between
broadcasters and telecom operators in Canada, so most telecom operators are also
offering broadcasting services. As of 2009, IPTV availability in Canada remained at a
mere 22% (CRTC, 2010; CTRC, 2011b). Canadian telecom operator Bell Canada is
providing satellite TV services, and no. 1 telecom operator Rogers is providing cable TV
services. TELUS, which has the largest number of IPTV subscribers, has been expanding
service areas of its IPTV services named ‘Telus TV’ to Alberta and British Columbia in
February 2010 and to western Canadian cities such as Edmonton, Calgary and Vancouver.
The IPTV service to be introduced to western Canada is an upgraded version of the
previous ‘Telus TV’ and offers more than 400 channels including around 40 HD channels.
In addition, Telus TV also provides VoD and DVR services as well as an option that
allows viewers to choose channels they would like to watch and put them in a service
package. MTS Allstream, a telecom operator in the Manitoba Province of Canada, is
providing IPTV services named ‘MTS TV’. In September 2009, the company launched
‘MTS Ultimate TV’ in regions such as Brandon and Manitoba, and is currently offering

VoD services, more than 250 digital TV channels, music channels and high speed
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Internet services (MTS, 2010). SaskTel, which provides both fixed and mobile telecom
services in the Saskatchewan Province, is offering IPTV services named ‘Max
Entertainment Services’. 4 different packages that offer more than 190 channels, DVR,
VoD and radio services are included in their service package (SaskTel, 2010). In
September 2010, the fixed telecommunications business division of Bell Canada under
BCE (Bell Canada Enterprise) launched IPTV services named ‘Fibe TV’ which offers
about 70 channels for international broadcast and 100 HD channels. Bell Canada is
planning to launch IPTV services in Toronto and Montreal where its pilot services have
been offered for the past several months, and the company targets to provide ‘Fibe TV’ to

5 million Canadian households within the next 5 years (BCE, 2010).

The independent regulator, CRTC (Canadian Radiotelevision and
Telecommunications Commission), has been forborne from applying the Broadcasting
Act (licensing and other requirements of part Il of the Act) to broadcasting services
delivered and accessed over the public Internet in 1999 and mobile television
broadcasting service via the public Internet in 2006. In the 2006 decision, CRTC clarified
that IPTV which makes use of the Internet Protocol, but is delivered over a private,

managed network, does not fall under the New Media Exemption Order (CTRC, 2011a).

Regarding access to broadband Internet access networks, CRTC decided in 1998
that it would approve the rates and terms under which incumbent cable as well as

telephone companies provide higher speed access to their telecommunications facilities to
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ISPs.

In 1999 the CRTC determined that “new media broadcast undertakings” which
offer “broadcasting services accessed and delivered over the Internet”, would be exempt
from licensing or other requirements in the Broadcasting Act (Part I1). In the 1999
exemption order, the CRTC did not specifically differentiate IPTV from media accessed
over the Internet, although it clearly referred to media accessed through the public
Internet rather than services using IP for delivery. The Commission found that local
Canadian content was important to the development of Canadian new media businesses

(CTRC, 2011a).

Canada’s IPTV service market is expected to witness more intense competition
both in quantity and quality in the future as its no. 1 IPTV operator Telus decided in
February 2010 to expand its IPTV service areas (TELUS, 2010), and as BCE acquired
CTV and launched IPTV services. In the meantime, it is also expected that the
development of the IPTV market will be on track as the service areas, which were
previously confined only to some Metropolitan areas in which telecom operators put

more efforts, will be expanded to other areas.

In Austria, IPTV services were launched in March 2006 when Telekom Austria
began its ADSL-based commercial IPTV services named ‘aonDigitalTV’ in Vienna.

Afterward, as ADSL service came to cover the whole nation, the number of cities where
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IPTV services can be offered increased as well, thereby leading to an increase in the
number of IPTV subscribers. However, compared to other European countries, the
influence of digital satellite TV and cable TV is huge in the Austrian pay TV market;
hence, it is difficult to view Austria’s IPTV services as having reached the phase of full-

fledged development.

Belgium’s IPTV market was established in June 2005 when Belgacom, an
incumbent telecom company, launched nation-wide IPTV services. Belgacom is also
providing TPS (Triple Play Service) based on ADSL2+ and VDSL. The number of IPTV
subscribers reached 73,000 (OECD, 2007) in late June 2006, which was only a year after
the launch of the services, and has continued to increase to 975,000 in late 2010. In
particular, despite its relatively small market size, as of late 2010, the year on year growth
rate of its number of subscribers was 29.65%, which indicates that the Belgian market is
one of the fast-growing market in the world (Point-Topic, 2011). Belgium’s pay TV
market has long been led by cable TV (In 2005, the share of cable TV in the whole pay
TV market was 91%), however, since the introduction of IPTV services in 2005, the
share of cable TV has continued to drop to reach 79.7% in 2009 (IDATE, 2010). In the
meantime, IPTV’s market share has increased rapidly from 0.2% in 2005 to 13.4% in

2009, thereby quickly creating a rivalry with cable TV in the market (IDATE, 2010).

In the Netherlands, there are two IPTV service providers, namely Tele2 and

KPN, and as of March 2010, the combined number of their subscribers (based on the
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number of households) reached 372,000. Tele2, which was the first company that began
IPTV services in the Netherlands in 2004, increased its subscriber base by signing an
exclusive broadcasting right for soccer matches in its early days. Tele2’s IPTV services
are provided only as bundles by including the Internet and telephone services at the
monthly price of 40 euros including Internet connection at speeds of 20 Mbps and VolP
service. The basic service package includes about 70 TV and radio channels (including 3
TV HD channels), PVR (Personal Video Recorder), VoD service for a maximum of 10
days, EPG, etc. As for charged options, there are VoD services to watch in HDTV at 5
euros, recording and pausing of live programs at 5 euros and live professional soccer

matches of the Netherlands (Eredivisie) at 7 euros.

There are 3 different types of pay TV packages. KPN began its IPTV services
named ‘Interactive TV’ in May 2006. KPN is the no. 1 telecom operator in the fixed and
mobile telecom market and the broadband market. As of December 2009, KPN has a total
of 41.6 million subscribers in 5 different European countries including the Netherlands,
Germany, Belgium, Spain and France. In addition to IPTV service, KPN also offers
DVB-T type terrestrial digital TV services named ‘Digitenne’, and as of December 2009,
the combined number of subscribers of Interactive TV and Digitenne reached 1 million
(10% of which subscribe to IPTV services). KPN’s IPTV services are offered only in a
bundled service with the Internet, and the basic fee of IPTV services is 10 euros a month.
The basic package includes 53 TV channels, 30 radio channels, 1,500 VOD titles, and

VoD services for a maximum period of 10 days, and EPG. Charged optional services
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include 14 HD channels at 10 euros, 42 channels in a service package at 10 euros, and 4

channels of the Dutch professional soccer matches at 12.50 euros.

KPN, which is subject to local loop unbundling obligations, filed a suit against
OPTA, the Dutch regulatory agency, to force cable operators to open their networks.
Legislators in the Netherlands have approved a proposal to force domestic cable
companies to open their networks to competitors. The new proposal is effectively a
"cable network unbundling” and replicates the local loop unbundling (LLU) scenario in
traditional telecoms networks. In December 2009, KPN began to establish infrastructures
for VDSL and FTTH to improve services such as offering every channel in HD and

increasing the number of channels provided.

In the Netherlands, the cable TV market has been successfully developing from
early on, and satellite TV operators have secured a certain number of subscribers mainly
in non-metropolitan areas based on their competitive edges such as multiple channels and
wide service coverage. Hence, for IPTV operators, who are late comers in the market, it
IS not easy to differentiate their services from those of other channel operators. As of
March 2010, among all the digital TV service subscribers, 54.4% are subscribing to cable
TV, 19.9% are subscribing to satellite TV and 18.0% and 7.6% are subscribing to DVB-T
and IPTV, respectively. Currently, it is not easy for IPTV service providers to expand
their market because cable TV operators are actively seeking to expand their business

size through M&A and to improve their Internet connection speed by introducing new
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technologies in response to the market entry of telecom operators such as KPN into the
TV market. Ziggo and UPC, which are the no. 1 and no. 2 cable TV operators,
respectively, jointly established Ziggo 4 in 2009, and successfully obtained a spectrum
license at the 2.6GHz bandwidth in April 2010, thereby laying a foundation to include
mobile telecom services in their bundled services in addition to already offering
broadband Internet, VoIP, and IPTV. As a result, there will be less room for KPN and
Tele2 (which is an MVNO offering mobile telecom services) to differentiate their
services apart from lower prices, but it is deemed necessary to closely look at their future

strategies by utilizing their high speed Internet infrastructures such as VDSL2 and FTTH.

Telefonica, the largest IPTV operator in Spain, introduced ADSL-based IPTV
service named ‘Imagenio’ in April 2004, and currently offers 2 packages named ‘Basico’,
which offers about 50 channels, and ‘Familiar’, which offers 90 channels. These two
packages are provided in bundled services including broadband and fixed telephone
service. In December 2007, Telefonica signed a contract with satellite TV operator
‘Digital+’ to launch a bundled service product named ‘Triot+’ that includes satellite
channels. In November 2009, Telefonica acquired 21% of the shares of Prisa, the mother

company of Digital+, which indicates the company is focusing on improving content.

The biggest advantage of Telefonica is its extensive customer base across South
America and Europe. As of late 2008, its number of subscribers increased by 13.2% year

on year to reach 258 million and then 261 million in the first quarter of 2009. Telefonica
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has expanded its customer base in key South American and European markets by seeking
international partnerships for the last decade. Based on such customer bases, the company
has achieved a series of successes in mobile communications, the Internet and data
services. Recently, Telefonica is seeking to tap into China, despite differences in culture
and language. While competition in the Spanish TV market is fierce, the pay TV market
is in its infant stage just as some west European countries. The main reason of such
underdevelopment lies in the fact that there are 6 state-owned channels, 13 regional
channels and 100 local channels. However, the pay TV market made a leap forward with
the introduction of IPTV services provided by IPTV operators. The Commission on the
Telecommunications Market in Spain (Comisién del Mercado de las Telecomunicaciones,
CMT) views that IPTV services are not considered to be TV services legally. Instead, the
CMT has interests in how to regulate the competition among different mediums arising

from the introduction of IPTV services.

IPTV services in the Czech Republic were introduced on September 1, 2006,
when the incumbent telecom company ‘Telefonica O2 Czech Republic’ offered IPTV
services named ‘O2 TV (It also offered O2 TV Entertainment and O2 TV Cinema
services as its service package) to 400,000 subscribers of its broadband service (OECD,
2007). Unlike other European countries, the Czech Republic did not have a well-
developed pay TV market (In 2006 when IPTV services were first introduced, 56% of the
households were watching free terrestrial broadcasting, so the CATV penetration rate

remained at a mere 26% at that time), and its broadband networks to offer IPTV services
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were underdeveloped. Therefore, the growth rate of the IPTV market is still low at the
moment. However, recently with the increased provision of digital cable TV and satellite
TV services, the pay TV market is rapidly developing in the Czech Republic. Against this

backdrop, the IPTV service market is also growing.

In the case of the Slovak Republic, which is bordering the Czech Republic, the
broadcasting service market is mainly led by cable TV and satellite TV, so it has a solid
foundation for pay TV services. Due to this market structure, while the broadband
penetration rate was relatively low, IPTV services have been growing at a fast pace since

the introduction in 2007.

In the case of Poland, its market competition structure is similar to that of the
Slovak Republic, but as satellite broadcasting services are diffusing faster than other
neighboring countries (As of late 2009, satellite services reached 46% of the total
broadcasting service subscribers), the pay TV market is divided by digital satellite
services and cable TV services. It is due to this market structure that IPTV services are
still in their initial stage in terms of the penetration rate. Currently, Poland’s

representative IPTV service is Orange TV provided by France Telecom.

Hungary’s commercial IPTV services began in late 2006 when T-Online and
TV-Net, a cable TV service operator, launched their services. In the case of T-Online, it

offers its own ADSL network-based multiple channels (24 or 43 channels) in their IPTV
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service package at flat rates. TV-Net also provides IPTV services at similar prices as T-
Online in a bundle with the Internet service based on the LLU networks leased from T-
Com. Hungary’s media regulatory agency, the ORTT(National Radio and Television
Commission, or ORTT in Hungarian abbreviation) categorizes IPTV as a type of
broadcast distribution in the Broadcasting Act. Therefore, in order for IPTV service
providers to be able to offer IPTV services, they need to register with the ORTT, and they
are subject to the same regulations that are applied to cable TV operators. Hungary’s pay
TV market has been led by cable TV services; therefore, satellite TV and IPTV services
have failed to become a key player in the market. However, since the introduction of
IPTV in 2006, the penetration rate of cable TV in the whole pay TV market has been
continuously decreasing (56% as of late 2006), while the share of IPTV and digital
satellite TV has increased. As such, the pay TV market is witnessing fierce competition

among cable TV, IPTV and digital satellite TV.

Sweden’s pay TV market has been developed mainly by cable TV services. As
of late 2005, 56% of the total TV subscriber households subscribed to cable TV service,
and the rest was watching terrestrial broadcasting (21.9%) and satellite broadcasting
(21.6%). In November 2004, Telenor with Viasat began to offer IPTV services under the
brand name of Bredbandsbolaget. The market share of IPTV remained at 0.9% in late
2005, so its position in the pay TV market was very weak. However, the market share of
IPTV began to increase in 2007, and IPTV took a 10.2% share in the market in late 2008,

and then 16.2% in late 2009, which is bigger than that of satellite TV services (15.3%),
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becoming the no.2 broadcasting media after cable TV (In late 2010, Sweden’s IPTV
service market reached 770,000 subscribers in total, which is the 10th largest worldwide,
Point-Topic (2011)). Bredbandsbolaget, which is the first IPTV service introduced in
Sweden, was provided via the own networks of Telenor with Viasat and those leased
from TeliaSonera (LLU). Most broadcasting services including real-time broadcasting
channels, VoD and interactive EPG were provided in real-time. Sweden’s incumbent
telecom operator, TeliaSonera also began to provide MPS (Multiple Play Service)
including video (IPTV), voice (fixed and mobile telephony) and data (Internet access
service). Currently, in Sweden, apart from these two operators, there are FastTV
(operated by SkyCom) and Canal Digital, which are providing FTTH (Fiber to the

Home)-based IPTV services.

In Finland, the broadcasting market is divided by digital terrestrial TV, digital
cable TV and digital satellite TV, so the penetration of IPTV remains low. The most
representative service provider is TeliaSonera Finland, and based on its own broadband

networks, it is providing IPTV services named Sonera Broadband TV.

Denmark’s IPTV services were launched in May 2005 when TDC began to
provide IPTV services named TDC TV. But it was not until early 2007 when broadband-
based IPTV services were introduced. Currently, apart from TDC, which is the biggest
telecom operator in Denmark, there are other broadband-based service providers such as

Dansk Bredband, and Energi Midt, who are providing IPTV service via their own IPTV
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platforms. Similarly to its neighboring Scandinavian countries like Norway, Finland and
Sweden, the pay TV broadcasting market in Denmark has been led by cable TV
broadcast, and the cable TV penetration rate is highest among these nations (As of 2009,
more than 61% of the Danish households owning TV sets subscribed to cable TV). Due
to such high penetration of cable TV, the diffusion of IPTV is relatively low compared to
other neighboring countries, but the market is undergoing a full-fledged development

after posting a whopping 87% growth in late 2008 compared to the previous year.

The pay TV market of Norway mainly consists of cable TV and satellite TV
services, and the introduction of IPTV services was reasonably fast. Hence, while the
market is still in its initial stage of development, Norway’s IPTV market is the second
largest after Sweden among nations on the Scandinavian Peninsula. In addition, the
diffusion of pay TV services in Norway increased rapidly from 64.3% in 2005 to 94.6%
in 2009, which suggests that consumers are keenly embracing pay TV services (IDATE,
2010). As for Norway’s major IPTV service providers, there are Comvie, which is a
cable telecom operator as well, and Telenor, an incumbent telecom operator in Norway as

well as SkyCom (FastTV).

In Swiss, Swisscom, which is an incumbent fixed-line operator, is an IPTV
service provider that has been offering commercial IPTV services named ‘Bluewin TV’
since November 2006. Because the pay TV market has been mainly developed by cable

TV (As of 2008, cable TV’s market share was as high as 91% among the total
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broadcasting service market, and 97.3% of the households subscribed to pay TV services,
IDATE (2010)), and the market dominance of cable TV services is very strong, the speed
of IPTV diffusion is one of the slowest among European countries despite its high

broadband penetration.

The most representative IPTV service in Portugal is named ‘SmarTV’
provided by Novis. SmarTV is being offered mainly in major cities via networks leased
from key fixed-line telecom operators (LLU). Just like Swiss, Portugal is also seeing low
IPTV diffusion. The reasons include low broadband diffusion unlike in Swiss and low
penetration of pay TV services (As of late 2008, the proportion of households subscribing

to pay TV services was 44.6%).

The broadcasting service market in Greece mainly consists of terrestrial
broadcasting and satellite broadcasting unlike most other European countries, in which
the broadcasting market is led by cable TV services. Therefore, the ratio of pay-TV
subscribers among the total broadcasting service subscribers is the lowest among all
European countries. Due to such circumstances, IPTV services, which were launched in
2007, have failed to draw particular attention in the market. The most representative
IPTV service provider in Greece is named Vivode Telecom, which offers live TV

programs and VoD services via ADSL2+ networks to its subscribers.
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The broadcasting service market in Ireland is characterized by the fact that the
share of terrestrial broadcast is significantly lower than other countries, and with the
continuous increase of satellite TV services in the market, the dominance of cable TV is
weakening. As of late 2009, 45% of the total subscribers were enjoying satellite
broadcasting (while that of cable TV was 34%), and the figure continues to increase. As
such, satellite broadcasting and cable broadcasting are two major players in the pay TV
market of Ireland. Hence, up until 2007, IPTV didn’t draw much attention as a new pay
TV service. However, with a whopping 120% year on year growth in 2008, IPTV is

increasingly being considered as a major pay TV service in Ireland (IDATE, 2010).

4. Regulatory Framework

While IPTV services are rapidly spreading, especially among European and
Asian nations, there is still no general consensus whether to view IPTV services as being
the same as existing broadcasting services or as new telecom services. Depending on
whether IPTV is seen as broadcasting services or as telecom services in terms of
regulatory perspectives, there will be great differences on the social and cultural
implications of IPTV, the competition structure of the existing pay TV market and the
policy for industrial promotion. In other words, if IPTV services are categorized as
broadcasting services, it means that IPTV services should have the same regulations
applied to it that are being applied to the existing digital cable TVs and terrestrial

broadcasting services. If IPTV services are categorized as telecom services, then they
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should abide by the same regulatory framework applied to the telecom industry. It is for
this reason that proper categorization of IPTV and the regulatory framework that should
be applied are the most important issues. At the moment, nations that have introduced
IPTV services are either applying the existing broadcasting or telecommunications
regulatory frameworks according to the respective circumstances of their broadcasting
and telecom industry, or are applying newly-established regulatory frameworks, thereby

actively promoting the spread of IPTV services.

Currently, one of the common objectives pursued by IPTV regulatory
frameworks applied to OECD member countries is to lower the market entry barrier by
minimizing regulations and thereby promote market competition. In June 2005, the
OECD emphasized the need for increased competition and alleviated regulations in the
broadcasting and telecommunications convergence market and the need to revise
regulatory frameworks to become more market- and consumer-oriented. In this regard,
the OECD recommended its member countries to abolish regulatory limitations for
market entry and increase competition in the broadcasting sector as well (OECD, 2005).
According to these varying positions of OECD countries regarding the nature of IPTV
services, most OECD countries do not consider video services transmitted via the Internet,
such as IPTV and VoD as broadcasting services (Only 5 out of 30 OECD member
countries, namely Belgium, Spain, Canada, Luxemburg, and Sweden, are defining IPTV
as broadcasting services). In addition, Belgium, Spain and other nations that used to

define Internet video transmission services as broadcasting services are reviewing their
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existing regulations. In the case of Canada, while the country is categorizing IPTV
services into broadcasting services, it does not apply the same regulatory framework that

was applied to the existing broadcasting services to IPTV (OECD, 2005).

In the case of the U.S., the country already abolished regulations that barred the
cross entry between the broadcasting and telecom market by amending the
Telecommunications Act in 1996 (FCC, 2010). For instance, the State of Texas passed a
bill, under which a telecom operator does not need to get a business license from each
government (by county), if the operator wishes to offer video transmission services via
telecom networks. In Japan, in preparation for the era of broadcasting and
telecommunications convergence, the country has also enacted the Act for Broadcasting
Using Telecommunication Service in 2002, which allowed quite a lax regulatory
framework applied to IPTV services (MIC, 2010). In addition, France, which boasts the
world’s biggest IPTV services market, has abolished most of its regulations so telecom

providers can just make a report to launch IPTV services.

The regulatory framework that comprehensively governs the broadcasting and
telecommunications sectors of the European region is based on the Green Paper
published by the EC (European Commission) in 1997. Based upon the belief that, while
the convergence between broadcasting and telecommunications was being promoted, the
existing regulatory framework was hindering the development of new services, the EU

published Green Paper in 1997 that explained the concept of convergence, changes
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arising from convergence, factors hindering convergence, and the future regulatory path
to respond to such changes (EC, 1997). Later on, after having diverse discussions based
on the Green Paper, the EU published a communication review in 1999, and in 2002, the
EU announced a new regulatory framework (Directive 2002/21/EC of the European
Parliament and of the Council of 7 March 2002 on a common regulatory framework for
electronic communications networks and services: Framework Directive) and 5
guidelines. It also suggested its member countries to legislate the directive and the
guidelines. The regulatory framework announced in 2002 separated transmission from
contents, thereby helping the EU have a horizontal regulatory framework. Regarding the
audiovisual contents of the content sector, the relevant discussions were held with the
Guideline on TVWEF (Television without Frontiers) published in 1997, Principles and
Guidelines on the audiovisual policy in 1999, and AVMS (Audiovisual Media Services
Directive) that was an amendment to the TVWF of 1997. Information society services of
the contents sector were governed by the Guidelines on e-Commerce with a minimum

level of regulations (EC, 2011a).

Directive 2002 of the EU stated that its objectives included eliminating
hindrances that deteriorated competition, and ensuring tech-neutral policies as well as
maintaining the variety of cultures and languages, thereby seeking effective competition
in the market. In addition, the directive set principles of seeking efficient establishment
and development of infrastructures across Europe and enabling every European citizen to

have access to services and at the same time be protected. The most outstanding feature
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of the EU's directive was that it suggested the regulatory framework that separates
transmission/network from content. The content of transmission mentioned above

includes both electronic communication networks and electronic communication services.

In terms of the transmission of electronic communication, transmission of
broadcasting/telecommunications and networks are under the same regulatory framework,
and contents delivered via networks are under a separate regulatory framework. Such
changes in the EU's regulations aimed at applying the same regulatory framework to all
the transmission networks and services, promoting services by minimizing regulations,

and ultimately maximizing consumer benefits by promoting the industries.

The contents section of the EU's regulatory framework had a concept that
included audiovisual media services and information society services. Among those, the
services that mainly aimed to provide video services were categorized as audiovisual
media services. It was the “Principles and Guidelines for the Community's Audiovisual
Policy in the Digital Age” published in 1999 that suggested the regulatory framework for
audiovisual media services. The Guidelines suggested the principles of proportion that
emphasized that the level of regulatory intervention should not exceed the level required
to meet the objectives and that the choices and the freedom of users for contents should

be protected.
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The Guidelines of TVWF comprehensively collected opinions through various
channels including the “Green Paper on the Establishment of the Common Market for
Broadcasting, especially by Satellite and Cable” published in 1984 with an aim to
promote the development of a single unified broadcasting market across Europe. The
guidelines were finally adopted on Oct. 3, 1989. The guidelines comprehensively covered
the broadcasting market of the whole European region and aimed to create an order for
free distribution within the single unified broadcasting market in Europe and to ensure
the market served the public interests by ensuring cultural diversity and the right of reply
as well as protecting consumers and minors, thereby ultimately promoting the production
and distribution of audiovisual programs in Europe. The TVWF was partly amended in
1997 due to the new broadcasting environment; however, there were limitations of the
guidelines to be applied to regulating convergence services such as Internet TV
broadcasting and VoD, because the target was confined to TV broadcasting (EC, 2011b).
Due to these issues, the EU again collected opinions for the amendment of the TVWF
starting from 2003 and newly adopted the AVMS (Audiovisual Media Services

Directive) in May 2007.

Audiovisual media services mainly consist of linear (real-time) services and non-
linear (non real-time) services. Linear services are one way services are unilaterally
delivered to users. Traditional broadcasting services are an example of these linear
services. Non-linear services refer to the services in which users can choose the programs

they want to watch as services are not programmed under certain time frames. VoD
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services are an example of these non-linear services. While the AVMS regulations cover
both linear and non-linear services, the directive applied rather discriminatory regulations
to non-linear services in order to further promote non-linear services by applying more

relaxed regulations to the services than to traditional linear services (EC, 2011a).

Table 11. EU’s regulatory framework

Category Service Regulation Obijective

Electronic communication

Transmission/Network services Electronic 6 Directive Promo'_u_ng
o (In 2002) competition

communication networks

o Linear services
Aug:gé/il;ual AVMS Serving the
; . (In 2007) public interests
Services Non-linear
Content services

Guidelines for Minimizing

Information society services :
e-Commerce regulations

Given the regulatory frameworks of major OECD countries and the EU, it can be
said that most countries allowed telecom operators to enter into the IPTV market and that
related regulations have been significantly eased. In addition, even in countries that view
IPTV as broadcasting services, they have a limited level of regulations applied to telecom
operators for their broadcasting market entry. Those countries also have a very limited
level of regulations regarding the programming of IPTV broadcasting programs. Thanks
to this regulatory framework for the broadcasting and telecommunications fields of

OECD countries, non-facility-based operators could easily enter into the IPTV services
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market using broadband networks under the LLU scheme, and as a result, it can be
assessed that such alleviated regulations had a positive impact on the development and

proliferation of IPTV services (OECD, 2007).

5. Conclusion

When putting together the analysis results of the case studies mentioned above, it
is possible to identify three categories of factors that have an impact on IPTV services

diffusion.

The first category consists of policy factors. The legal environment of IPTV
businesses such as requirements for market entry, the establishment of a unified
regulatory authority in charge of both telecommunications and broadcasting, ownership
regulations regarding large companies, and introduction policy of digital terrestrial
broadcasting are examples of the policy factors. In addition, in the case of European
countries, the promotion of IPTV diffusion through the active utilization of the LLU
policy?® can be pointed out as another policy factor. In the case of Korea, the enactment
of the IPTV Act was the precondition of IPTV introduction, and due to the delay of the
enactment, the launch of IPTV businesses was delayed for quite some time despite their
long preparations in terms of technology and business. However, though belated, the

introduction of the IPTV Act and the establishment of a unified regulatory authority

% |In Korea, the IPTV Act stipulates the LLU policy to help IPTV operators without their networks launch IPTV
businesses.
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contributed to the introduction of sub-regulations such as the Enforcement Ordinance of

the IPTV Act as well as relevant policies, and to further promoting IPTV services.

Secondly, in relation to market factors, it was identified that, in most countries,
IPTV services were diffused as a result of the competition against existing pay TV
services such as satellite TV and CATV. Digital terrestrial broadcasting was also
identified to be related to IPTV diffusion. In addition, as the level of digitalization of
cable TV and satellite TV is different among nations depending on the market
characteristics of each nation, the level of digitalization of existing broadcasting services
is considered to be a key influential factor that could have an impact on IPTV services
diffusion. Therefore, it is deemed necessary to examine the impact of the degree of
digitalization of TV on IPTV services diffusion. Also, securing contents and

differentiation of the contents were identified as key factors of IPTV diffusion.

Thirdly, with regards to infrastructure factors, broadband is the most basic
infrastructure for IPTV services. As was examined previously, broadband penetration
varies among OECD nations; therefore, it is necessary to analyze the impact of

broadband penetration on IPTV diffusion.

As was seen above, the factors found to have impact on IPTV diffusion in
analyzed nations based on a qualitative approach can serve as important basic factors for

comparative analyses. According to the overall case studies on IPTV services carried out
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in this dissertation, it was found that there were great differences in the size of the
economy among nations, the timing of introducing IPTV services, development process
and regulatory schemes, the structure of the pay TV broadcasting industry, IPTV’s
position in the pay TV market, and the level of IPTV diffusion. Hence, it was necessary
to review which factor causes an impact on the level of IPTV diffusion. From the same
perspective, several studies have already been carried out on the proliferation of new ICT
services such as VoIP and broadband (Billon, Marco, & Lera-Lopez, 2009; Cava-
Ferreruela & Alabau-Munoz, 2006). However, as there are no qualitative researches
regarding the spread of broadcasting and telecommunications convergence services such
as IPTV, the qualitative and quantitative research methodology adopted in this study and
the research results are expected to make great contributions to relevant studies in the

future.

Therefore, in the next chapter, this research will identify more concrete factors
by comprehensively looking into the factors drawn in the case studies of each nation and
the factors from the previous related research. In addition, based on a quantitative
approach, this research will look into how much impact each factor has on IPTV
diffusion as well as the relative impact of the factors, etc. to move a step forward to

analyzing the dynamics of IPTV diffusion.
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Chapter 4: Diffusion of IPTV - A quantitative Approach

1. Research Questions and Hypotheses

Digital convergence based on digital technology has been considered a critical
issue in the ICT sector for a couple of decades. However, the discussions over digital
convergence have mostly focused on studying how to prepare for the age of digital
convergence. In short, the discussions so far have been mostly about digital
convergence’s definition, typology, and its impact on other various sectors. With the
emergence of several types of convergence services, a new study needs to be done over a
new challenging area. What has caught the most attention among a variety of
convergence services is undoubtedly IPTV because the emergence of IPTV is projected
to cause a great impact on market structure, policy environment, user environment, and

SO on in various ways.

In this respect, it seems appropriate to set the direction of the study towards
‘beyond convergence’. That is, the study should deal with which factors in ‘beyond
convergence’ influence the diffusion of convergence services. This study examines the
factors that spread IPTV which is one of the most representative convergence services in
the era of beyond convergence. In short, this study empirically deals with which factors

influence the diffusion of IPTV.
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To achieve the goal of the study, research in the economics of network-based
service, digital convergence and policy, and diffusion of innovation as well as the factors
that spread the services closely related to IPTV such as broadband, mobile
communications, and cable TV have been used as a reference. In particular, it is
considered worthwhile to examine whether the correlation of various market, policy and
demographic variables with the diffusion of broadband, mobile telephony and internet
service, which prior studies have proposed and proved, is similarly applied to the

diffusion of IPTV, and whether the impact of each factor changes when it comes to IPTV.

In this context, the research question of this dissertation is derived and structured
accordingly from former diffusion studies and characteristics of current IPTV service.
The literature review of Chapter 2 and the qualitative approach taken in Chapter 3 proved
that, while demographic and socio-economic factors have an impact on IPTV diffusion,
there are other factors that belong to the categories of policy, market and infrastructure
that also influence IPTV diffusion. Hence, this research will reflect such results and

formulate research questions and hypotheses as follows:

The first research question is, “What is the relative importance of demographic
and socio-economic factors on the diffusion of IPTV service?” As mentioned above,
IPTV is the representative of convergence services between broadcasting and
telecommunications in terms of its makeup and substance. Hence, the diffusion pattern is

likely to be different from former traditional telecom and broadcasting services. In
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particular, whether a variety of demographic and socio-economic factors (GDP per capita,
population density, level of urbanization, educations level, etc.) will influence the IPTV
diffusion in a similar (or different) way than they did in the past regarding broadband,
Internet, and CATYV services will provide important implications for future studies on the
diffusion of convergence services such as IPTV and the establishment of diffusion
strategies for convergence services. In order to examine the first research question

effectively, this research sets up the following hypotheses.

H1-A: The higher income level of a country will lead to the wider spread of
IPTV services
H1-B: There is a significant correlation between the degree of urbanization and

IPTV diffusion

The second research question of this study is, “What is the impact of market
competition on the diffusion of IPTV services? In the case of telecommunication services
such as broadband and mobile telephony, since the mid 1990’s, most nations have been
developing policies aimed to introduce and promote market competition, and it has been
reported that such market transition to the multiple business player system has been
positive in services diffusion (J. M. Bauer, et al., 2005; Cava-Ferreruela & Alabau-Munoz,

2006; Distaso, et al., 2006; Gruber, 2001).

There are various stakeholders and competitors involved in the value chain of
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IPTV services, such as satellite broadcasting companies, CATV operators, and terrestrial
broadcasting companies. Therefore, the complexion of competition regarding IPTV is
much more complex than former broadband and mobile telephony services. In order to
investigate the impact of competition on the IPTV diffusion, the following hypotheses are

proposed and examined in this research.

H2-A: There is a significant negative correlation between the penetration rate of
satellite & cable TV and IPTV diffusion
H2-B: There is a significant correlation between the degree of digitalization of

TV and IPTV diffusion

The third research question is, “What is the correlation between the regulatory
environment and policy in each nation for IPTV services and the IPTV diffusion?” Since
IPTV is a convergence service between broadcasting and telecommunications, existing
regulatory paradigms for the broadcasting industry are inevitably overlapped with or
collide with those for the telecommunications industry in the process of service
regulations. Therefore, in order to regulate such convergence services, which have the
characteristics of both broadcasting and telecommunications industries, some countries
consolidate regulatory bodies of broadcasting and telecommunications or enact
appropriate legislations in order to prevent such collisions whenever a new service is

introduced in the market.
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Furthermore, it is expected that the policy of digital switchover and the
introduction of LLU (Local Loop Unbundling) policy for the establishment of broadband
infrastructure will also give a profound impact on IPTV diffusion. In particular, this study
examines whether policy variables influence the diffusion or not. That is to find out how
several policy alternatives related to IPTV affect the diffusion. Through this examination,
regulators will be able to understand the impact of each IPTV policy and find useful
information over the issue. Based on the above arguments, the following hypotheses are

proposed.

H3-A: The level of IPTV diffusion in a country which has an integrated
regulatory body for broadcasting and telecommunications will be higher than countries
with no integrated body

H3-B: Allowing cross ownership (including making investment in shares)
between broadcasting and telecom sectors will have a positive impact on IPTV diffusion

H3-C: The introduction of digital terrestrial broadcasting and digital switch-over

will have effects on IPTV services diffusion

The fourth research question of this study is, “What is the relationship between
the deployment of broadband, an essential infrastructure for the provision of IPTV
services, and the IPTV diffusion?”” Once the relationship is verified, the next verification
will be conducted to find out “whether broadband leads to the IPTV provision in a

positive manner or IPTV encourages broadband network deployment, or both?” The
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proposed hypotheses are as follows:

H4-A: There is a significant correlation between the penetration rate of PC and
IPTV service diffusion
H4-B: There is a significant correlation between the diffusion of broadband and

diffusion of IPTV service

Based on the research about the theoretical backgrounds of the ICT services such
as Dbroadband, mobile communications, and cable TV, this study presents a
comprehensive model that helps explain the diffusion of IPTV. More specifically, the
research hypotheses derived from research questions are verified by utilizing empirical

data.

2. Methodology

2.1 Assessment method

With the rapid spread of new telecom services such as broadband, mobile
telephony and IP telephony since 2000, studies with various perspectives on the diffusion
of these services have been published. Prior studies on the diffusion of new telecom
services mainly include case studies and empirical data analysis. A case study aims at

explaining the differences in service diffusion pattern by comparing the situations of
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nations. In contrast, an empirical analysis is conducted to define factors that can explain
the diffusion of services through modeling and statistical methods on empirical data and
many studies perform cross-national empirical data analysis to compare and analyze the

impact of factors between countries.

In order to identify a relationship between the diffusion of IPTV services and
various factors that are expected to impact the diffusion, this study conducts an empirical
analysis using a time-series cross-sectional panel data set. A comparative empirical
analysis of nations using a panel data set has been conducted in various sectors with the
aim of recognizing the difference between the diffusion of specific services (i.e.
broadband service, mobile and IP telephony service) by region and the difference in the
acceptance of services (J. M. Bauer, et al., 2005; Cava-Ferreruela & Alabau-Munoz,
2006; Dwivedi & Lal, 2007; Gruber, 2001; Gruber & Verboven, 2001; Rouvinen, 2006).

Therefore, it is deemed appropriate as the main method of this research.

As it was mentioned earlier, all the panel data to be analyzed in this dissertation
consist of metric data (interval and ratio scale) except policy variables. Multiple
regression analysis and multivariate analysis of variance (MANOVA) are used to analyze
study models of which data are all metric data while there are more than two dependent
and independent variables, respectively. Since this dissertation aims to explore the
correlation between a dependent variable, which in this case is the level of IPTV

diffusion and multiple independent variables, the most optimum statistical method to be
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employed seems to be multiple regression analysis (Joseph F. Hair, Black, Babin,

Anderson, & Tatham, 2006).

In order to investigate the diffusion of IPTV services and its relations with
various independent variables, this research applies statistical data analysis framework
that is widely used. The research model performed analyses by using multivariate
regression of SPSS. In this literature, the regression research model was created and
research data of 23 OECD member countries were collected. Then, the OLS regression
technique which is the most widely used in quantitative analysis was used to analyze the

model.

As for methodologies used in a quantitative research in the process of the
diffusion of new broadcasting and telecom services, there are various diffusion models
such as social influence model, Gompertz model, Bass model and Logistic, and demand
forecasting methodology. These diffusion models are classified into external influence
model, internal influence model and mixed influence model depending on the source of
influential factors that affect customers' decision making regarding service subscription
(Kauffman & Techatassanasoontorn, 2009). These diffusion models are usually used in
studies aiming at understanding the pattern of the diffusion of a specific service and
forecasting the future direction of the diffusion by using appropriate model settings
(Mahajan, Muller, & Srivastava, 1990). Kauffman and Techatassanasoontorn (2009)

prove that, through iterative survival analysis, different determinants are involved in a
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different step of the diffusion process of mobile telephony services. However, in most
cases, multivariate OLS regression is used as a methodology to explore the diffusion of
new services and their relations with influential factors (J. M. Bauer, et al., 2005; Cava-
Ferreruela & Alabau-Munoz, 2006; Rouvinen, 2006; Trkman, et al., 2008). In particular,
as for cross-national studies on the differences in service diffusion between nations, most

of the studies apply the OLS regression method (Distaso, et al., 2006; Gruber, 2001).

In this research, the dataset will be analyzed in three stages, and the analysis
follows the order of statistical analysis, correlation analysis and multivariate OLS
regression on each collected dataset. Basic statistical analysis on datasets identifies the
characteristics of the data used in the analysis, and reviews the relations between
variables and the key statistical hypotheses before conducting further analysis. With the
correlation analysis method, researchers calculate the Pearson bivariate correlation
coefficient of variables that are the subject of the research in order to analyze correlation
between independence variables and to review the relative correlation between IPTV
diffusion and each factor. Finally, with multivariate regression analysis (including simple
regression analysis) methods are used to derive the impact of factors chosen as subject

matters in the research and their relative importance.

2.2 Data Collection

The subject countries of this study are 23 OECD member countries where IPTV

services are provided as of 2007, and the analysis period is from 2005 to 2010. Among
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OECD member countries, IPTV services were first launched in Italy (On August 2003,
FastWeb began to offer commercial IPTV services for the first time among OECD
countries), followed by France (On December 2003, Free began to provide commercial
IPTV services), the UK, the US, Japan, and Korea (Thomson, 2007). As for European
countries where IPTV services were first launched in the world, it was not the national
market dominant operators but newcomers in the telecom industry which started to
provide IPTV services, and then major operators including France Telecom, Telecom
Italia and British Telecom followed to launch these services later on. This is why it took a
couple of years for IPTV services to be recognized as new convergence services after
their launch in the market. In addition, most OECD countries started IPTV services after
2005. Therefore, this study examines the period after 2005 for an analysis, since it allows
a more thorough analysis of the relationship between various factors and the diffusion of

IPTV services.

Table 12. Subject Countries (23 OECD member countries) of This Study

Subject Countries

Austira Belgium Canada Czech Republic
Denmark Finland France Germany
Greece Hungary Ireland Italy

Japan Korea Netherlands Norway

Poland Portugal Slovak Republic Spain

Sweden Switzerland United States

The panel data set of subject countries can be divided into the following; basic
statistical data of socio-economic factors of each nation; and market, policy, and
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infrastructure-related data that is directly related to IPTV services. In this study, in order
to ensure the objectivity and credibility of its outcomes, subject countries’ data regarding
their socio-economic indicators and broadband infrastructure will be first collected from
the ITU statistics service as well as publications, and OECD statistics. Then in the second
step, the data provided by national statistics authorities will be used to supplement
missing data and to cross-check the collected data. The data of ITU statistics service and
OECD statistics have been utilized as basic data in much existing academic research,
therefore they are deemed to be highly credible and correct (Brakel & Chisenga, 2003;

Kenny & Keremane, 2007).

In particular, since its establishment in Paris in 1865 as the International
Telegraph Union, the ITU (currently, International Telecommunication Union) has been
dealing with standards and other major issues of the global ICT sector, as a UN agency.
Hence, the ITU provides credible data sources regarding the information and
communications sector including IPTV and broadband. The penetration rate of IPTV
services of a nation, which is a dependent variable of this study, was collected from the
data of market research firms IDATE, which has secured global recognition and

objectivity in the telecom service sector including IPTV.

A panel dataset for each subject country was created, based on
ITU/OECD/WorldBank statistics service and publications as well as information

provided by national statistics authorities of subject countries. The total dataset covers 6-
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years’ worth of data for each of the 23 OECD countries; hence, it consists of a total of
138 observations (however, some countries, who started IPTV services before 2005 or
have no subscribers, have been excluded from the dataset; hence, the final research
dataset consists of 119 observations). Table 11 and Table 12 show the list of the 23
subject countries and the panel dataset including the source of each of the variable data,

respectively.

In this study, various channels for data collection were actively used. In
particular, the most recent 6-year data on the penetration rate of IPTV services could be
very difficult for researchers to acquire. In addition, there were not many research results
about the unification of broadcasting and telecommunications regulatory bodies and the
introduction of digital terrestrial broadcasting policy that were produced based on the
cases of all OECD countries from a consistent perspective. Therefore, in order to identify
the situation of each OECD member country, this study had to refer to all the different
case studies of each member country and policy materials provided by their regulatory
bodies. Since the data on the current status (i.e. the data on the penetration rate of
competitive or alternative services) of the broadcasting and telecommunications services
markets of the OECD countries were scattered, and those data had not been consistently
compiled before, it took quite a long time for data collection. The following table is a

brief description of the sources of data used to measure research variables in this study.
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Table 13. Sources of data

Research Variable

Source

Diffusion of IPTV

World Television Markets 2010, IDATE/KCC(Korea
Communications Commission)

GDP per Capita

World dataBank, WorldBank (http://data.worldbank.org/)

Degree of Urbanization

World dataBank, WorldBank (http://data.worldbank.org/)

Diffusion of Satellite & Cable TV

World Television Markets 2010, IDATE

Degree of Digitalization of TV

World Television Markets 2010, IDATE

Unification of Regulatory Body

OECD, Websites of each countries’ regulatory authorities

Cross-Ownership Regulation

OECD, Websites of each countries’ regulatory authorities

Introduction of Digital
Broadcasting

OECD, Websites of each countries’ regulatory authorities

Penetration Rate of PC

ITU World Telecommunication/ICT Indicators 2010
Win*STARS system, ITU

Broadband penetration rate

ITU World Telecommunication/ICT Indicators 2010
Win*STARS system, ITU

2.3 Data Transformation

The objective of this study is to explore the relation between the dependent

variable, which is the level of IPTV diffusion, and various quantitative independent

variables, which are expected to influence the dependent variable, through multiple

regression analysis. Regression analysis is a statistical method aimed to examine how
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dependent variables change with the changes in an independent variable based on the
hypothesis that the independent variable and other dependent variables are co-related. In
order words, by looking into the linear relationship between two or more variables,
regression analysis explains and predicts the values of a certain dependent variable by
using one or more independent variables. In addition, regression analysis is performed
based on the hypothesis that independent variables and dependent variables are in a linear
relationship and aims to obtain linear regression equation. Multiple regression analysis is
carried out when more than two independent variables are used in study models. In this
case, independence, interaction effect and correlation between the independent variables

should be examined as well.

What is usually most important but is often overlooked in regression analysis is
the process of thorough verification of linearity, because, if the relation between variables
is not linear, other regression analysis methods such as non-linear regression analysis or
weighted regression analysis have to be used instead of linear regression analysis. The
method of data transformation is used when the conditions of normality and linearity are
not fulfilled while they have to be fulfilled before carrying out regression analysis. If
there is need to transform variables, it could be either choosing one variable between
independent variables and dependent variables for transformation or transforming both
variables. If independent variables are transformed, the transformed variables do not have
impact on dependent variables and fulfill the hypothesis of linearity. However, in the case

of transforming dependent variables, the transformed dependent variables have to meet
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the hypotheses, hence, those hypotheses need to be re-examined by applying the

transformed dependent variables.

In real life, we see countless numbers of non-linear relations that are more
complex than linear relations. For example, a nation’s increased income level does not
automatically lead to an increase in the sales volume of automobiles. Rather, often the
case is that the sales volume does not increase in the beginning. Then after a certain
period of time, it starts to increase, and then decreases after some time again. In order to
analyze such co-relations of factors immanent in these non-linear phenomena of our
society, it is necessary to transform collected data based on certain rules or empirical

judgment so that those data can meet the hypotheses of multivariate analysis.

To statistically analyze these non-linear social phenomena, logistic regression
analysis is often used. In the logistic regression analysis, dependent variables become a
nominal scale that has two values, and to convert them to linear relations, logit
transformation, which uses natural log to transform independent variables, is applied . In
addition, in many studies, collected data were transformed by using natural log for an
analysis to meet the hypotheses of linearity and normality of some variables. Also in this
study, for the variables in the metric data set among collected panel data, natural
logarithm was used to transform data for analysis in order to meet the linearity hypothesis

of variables.
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3. Research Model and Variables

3.1 Analytical framework

The growth of new telecommunications services such as broadband or mobile
telephony is usually attributable to the increase of new subscribers rather than
subscribers' turnover(in other words, the churn rate) from other similar services (i.e. a
customer moving from narrow band service to broadband service, or from analog
telephony service to digital telephony service). When subscribing to new services,
customers consider several factors, such as benefits of the new services, price, and their
income level. Therefore, the number of new subscribers in each country depends on the
country's economic situation as well as the price of the new services. For these reasons,
the differences in the speed and pattern of diffusion of telecom services between nations
arise from the differences in the income level of the people, on the supposition that the
quality and characteristics of the service provided in each country are similar (Trkman, et

al., 2008).

Many studies also consider the level of income and service price as key factors
that influence the diffusion of services (Billon, et al., 2009; Gruber & Verboven, 2001,
Kauffman & Techatassanasoontorn, 2009; Rouvinen, 2006). Several studies put national
and individual income, total population, the level of urbanization, openness of a country
and education under the category of socio-economic factor and conduct studies on a

relationship between those socio-economic factors and the diffusion of broadband or
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mobile telephony services (Kauffman & Techatassanasoontorn, 2009). Such studies
argue that there is a positive correlation between the level of income and the diffusion of
new services (Dekimpe, et al., 2000; Gruber & Verboven, 2001), between the level of
education and mobile telephony service (Garbacz & Herbert G. Thompson, 2007), and
between urbanization and the diffusion of broadband services (Dekimpe, et al., 2000;

Grubesic, 2003; Kim, et al., 2003).

In addition to socio-economic factors, market competition factors and policy &
regulation factors should be also considered as what influences the diffusion of services
(J. M. Bauer, et al., 2005). There are two types of market competition: first, competition
among companies that use the same base technologies and second, competition among
companies that use different base technologies (alternative or supplementary
technologies). The intensity of competition in the same market is evaluated based on the
number of service providers that provide the same utility to consumers (Gruber, 2001;
Rouvinen, 2006). Meanwhile, the existence of alternative or supplementary technologies
and market that provide similar services are also expected to impact the diffusion of a
particular service. Cases in point include the competition among xDSL, HFC and FTTH
in the broadband market, and that between fixed-line and mobile telephony in the

telephony service market.

The influence and role of government policy in the diffusion of broadcasting &

telecom services and infrastructure have been heatedly discussed in recent studies (Cava-
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Ferreruela & Alabau-Munoz, 2006; J. Choudrie & Dwivedi, 2004a; Falch, 2007). Actual
examples show that various policy measures (LLU, licensing policy, standards policy,
price regulation, etc) taken to facilitate competition in the telecom market have played an
important role in establishing the current mobile phone and broadband market. Several
studies aiming at assessing the effectiveness of various government regulatory policies
have been also released. Grober and Verboven (Gruber & Verboven, 2001) argue that
there is a positive correlation between governments' introduction of digital technology
and competition policy in the mobile telephony market, and the diffusion of mobile
telephony service. Sundgvist, et al. argue that governments' standard competition policy
hampered the diffusion of mobile telephony services (Sundgvist, et al., 2005). Some
studies consider cultural factors along with the above-mentioned economic and policy
factors as those that make differences in the diffusion pattern of telecom services among
nations. Geographical location, level of English literacy or degree of civil liberty are used
as proxy variables of cultural factors in those studies (Beilock & Dimitrova, 2003;

Rouvinen, 2006; Sundgvist, et al., 2005).

Differences in the diffusion pattern of new IT services by nations and regions
may arise from infrastructure, which is prerequisite for the use and provision of services,
as well as cultural backgrounds, policy environment and many other socio-economic
factors. Therefore, in order to answer the practical questions regarding the differences in
IPTV diffusion rate seen between various countries, it is necessary to comprehensively

review various variables suggested in previous studies (Cava-Ferreruela & Alabau-
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Munoz, 2006; Li & Xu, 2002). This research looks into previous studies on major factors
that influence the diffusion of innovative services such as IP telephony and broadband (6
groups of variables were obtained from prior studies) and selected variables deemed to be
useful in explaining the differences of IPTV diffusion ratio between countries. In addition,
policy variables that well reflect the unique characteristics of IPTV services were added

as well.

The following figure shows the conceptual framework of this research. In this
study, socio-economic, cultural, market competition, and so on considered in prior
studies are reconstructed in 4 clusters to be in line with the objectives of the research
(each variable cluster corresponding to the four research questions which are discussed
above), and what impact each factor gives on the diffusion of IPTV services in nations
will be analyzed. As seen from the figure below, this study aims to analyze the impact of
country-specific factors (demographic and socio-economic factors are included), market-
industry factors, policy factors and infrastructure factors on the diffusion of IPTV service.
Variables that belong to each independent variable group were derived from case study
and previous research on the introduction and diffusion of new services in the market,

such as the internet, broadband, VoIP and digital cable TV.
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Figure 9. Conceptual Research Framework

3.2 Research model

In order to verify the relationship among various factors that are expected to
impact the diffusion of IPTV services, this study consecutively conducts linear modeling,
statistical data analysis and multivariate regression analysis (including simple regression
analysis). Coefficients for each independent variable derived from multivariate regression
analysis contain information about relative importance of each variable and as for
whether the variables facilitate or hamper the diffusion of services. Therefore, by
conducting a statistical analysis on a research model created based on the combination of

independent variables, key variables that influence IPTV services diffusion can be
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obtained, and the relative importance of each variable can be assessed. In this study, the

following research model was created according to the objectives of this research.

The research model carry out a comprehensive analysis on the relationship
between IPTV services and all the variables considered in this research in order to define
the relative importance of each variable that influences the diffusion of IPTV services in
each country and to review the overall dynamics of the market, policy, and infrastructure

environment associated with IPTV services. The research model is defined as follows:

Dlit = const + (f1GPCj; + ,DUy)
+ (p3sDSCit + f4DDy)
+ (BsRBit + psCOit + f7DTir)

+ (PsPCit + foBBit) +10Tt + &it

where DI;; is a measure of IPTV service penetration for country i in year t, GPC;;
is GDP per capita for country i in year t, DUj; is the degree of urbanization for country i in
year t, DSCj; is the diffusion of satellite & cable TV for country i in year t, DDj; is the
degree of digitalization of TV for country i in year t, RBj; is a dummy for the unification of
regulatory bodies for country i in year t, COj; is a dummy for cross-ownership regulation
for country i in year t, DTy is a dummy for the introduction of digital terrestrial

broadcasting technology for country i in year t, PCj; is a PC penetration rate for country i in
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year t, BBj; is a broadband penetration rate for country i in year t, Tt is a time dummy, and

&t 1S an error term for the comprehensive model.

3.3 Research Variables

3.3.1 Dependent Variable

The dependent variable in this study is IPTV service penetration rate in each
country. As for indicators to evaluate the degree of diffusion of telecom services, number
of subscribers, household penetration rate and service penetration rate per 100 inhabitants
are mainly used. For example, in the case of mobile telephony service, the level of
diffusion can be assessed by considering the service penetration rate per 100 people or
service penetration rate per 100 economically active people. Since mobile telephony is an
individual service, subscription is based on individuals. In contrast, as for broadband
services(including xDSL or cable internet), telephony services(such as PSTN), and TV
service, the subscription is based on households. Therefore, it is reasonable to use
household penetration ratio as assessment standards. IPTV services, the main subject of
this research, also have household-based subscribers; hence, the number of IPTV-
subscribed households divided by the total number of TV-subscribed households of a

country is used as an indicator that shows IPTV service diffusion.

The reason this dissertation used ‘the number of IPTV subscribing households

compared to a total number of TV subscribing households’ rather than ‘the number of
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IPTV subscribing households compared to the total number of households’ as an index of
IPTV diffusion is because, in the case of OECD countries where the level of TV
penetration is high, the ratio of households with TVs to the total households reaches 99%.
According to ITU statistics (ITU World Telecommunication/ICT Indicators 2010
WIin*STARS system, ITU), the average ratio of the number of households with TV
compared to the total number of households in OECD countries was 97.3% (19 countries)
in 2005, 97% (20 countries) in 2006, and 99% (7 countries) in 2007 (The ITU has not
published statistics on TV penetration rate since 2008). Therefore, this dissertation used
‘the ratio of IPTV subscribing households to the total number of households with TVs’ as
an index to measure the level of IPTV diffusion, since | believe it would be statistically

acceptable and reasonable considering the objectives of this study.

Table 14. Proportion of households with a TV (%)

Country/Year 2005 2006 2007
Austria 95 95 -
Belgium - 99 97
Canada 99 - -

Czech Republic - - 99
Denmark 97 98 -
Finland 93 93 -
France - 97 -
Germany 95 95 -
Greece 100 100 -
Hungary 98 99 -
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Country/Year 2005 2006 2007
Iceland 98 93 -
Ireland 98 98 -

Italy 96 94 -
Korea(Rep. of) - - 99
Luxembourg 99 99 -

Netherlands 98 98 100
Norway 94 95 99
Portugal 100 100 -
Slovak Republic 99 99 99
Spain 99 100 -
Sweden 94 94 100
Switzerland - 92 -
United Kingdom 99 99 -
United States 98 - -
Average 97 97 99

Compared to other ICT services, there are not enough statistics and data on the
level of IPTV penetration in each nation, since IPTV is relatively a recent service, and the
regions where IPTV services are being offered are mainly limited to nations with
advanced ICT capabilities. Most authoritative statistical data on ICT is being produced by
some international organizations such as the ITU, the World Bank, and the OECD. While
the statistics published by international organizations is accurate and credible, some key

data is not updated fast enough since it takes a long time to collect and process raw data.
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It would be most ideal to use IPTV related data published by reliable
international organizations, such as the ITU, the OECD and the World Bank. However,
these organizations do not provide official statistical data on the number of IPTV
subscribers. Hence, this study used data published every year by a market research
institute named IDATE. The database of IDATE is considered to be credible by working-
level policy makers in nations around the world and is widely used in various academic
research. In addition, as the scope and definition of IPTV services adopted by IDATE are
the same as those of the ITU, the data of IDATE is deemed most appropriate considering
the objectives of this study. The definitions of IPTV offered by ITU and by the IDATE

are as follows:

ITU’s definition of IPTV:

“IPTV is defined as multimedia services such as
television/video/audio/text/graphics/data delivered over IP based networks managed to
provide the required level of quality of service and experience, security, interactivity and

reliability. ”(ITU-T, 2006)

IDATE’s definition of IPTV:

“In the broadest sense, the market for Internet Protocol TV -or IPTV-
encompasses all forms of digital television service distribution over packetized
broadband telecommunication networks that employ the Internet protocol. In contrast to

Web TV (which is delivered over the open Internet), IPTV is distributed over a network
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managed by an Internet access provider (in a so-called "walled garden™) and is watched
on a television set. IPTV supports not only the distribution of television programming,
both linear and time-shifted (video on demand), but also interactive services and
applications, whether related to or separate from the TV programming.”(TV 2010:

Markets & Trends, IDATE, 2010)

The expression “managed” used in both of the definitions above signifies that
IPTV services are being delivered through a representative ‘walled garden’ model. The
term ‘walled garden’ highlights the most well-known differentiating factor of IPTV from
web TV (or, Internet video), which is the distribution and arrangement of video contents
via managed networks (which ensures QoS), and the expression has been widely used in
various previous studies about IPTV (R. Tadayoni and H. M. Sigurdsson, 2007; Wes
Simpson and Howard Greenfield, 2009). Collected data on the number of IPTV

subscribing households were converted to natural logarithmic values for analysis.

3.3.2 Independent Variables

3.3.2.1 GDP per capita

The first independent variable considered in this study is GDP per capita that

represents the level of national income. GDP per capita is calculated by dividing GDP

(Gross Domestic Product) of a nation by the number of its population, and the value
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calculated in the national currency is denominated in US dollars based on market
exchange rates. While GDP per capita is widely adopted in various studies as an index to
measure the level of national income, it fails to properly reflect a nation’s exchange rates
and its price level. Since the objective of this study is to look at the impact of national
income on IPTV diffusion in OECD countries, it would be more appropriate to use as an
index the level of national income based on purchasing power reflecting price level of
each nation, rather than to use GDP. Therefore, this study used GDP per capita based on
purchasing power parity (PPP) of each nation published by the World Bank every year,
and collected data were converted to natural logarithmic values to be used in the analysis

as it was the case of the data on the number of IPTV subscribing households.

3.3.2.2 Degree of Urbanization

The degree of urbanization represents the number of people residing in urban
areas out of the total population of a nation. There are two widely used indices to
measure the urbanization degree, which are the ratio of people residing in the biggest city
of a nation and the ratio of people residing in all urban areas. In this study, the latter
definition was adopted. The World Bank’s data on urbanization degree was used, and the
value was calculated by using the World Bank’s estimates of the total population as well

as the urbanization ratio of the United Nations Urbanization Prospects.

3.3.2.3 Diffusion of satellite and cable TV
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This variable is an index used to measure the level of diffusion of satellite and
cable TV in each nation and indicates the ratio of households that have access to satellite
or cable TV programs among the total TV-viewing households. IDATE’s database
mentioned previously was used to collect data on this variable, and collected data were

converted to natural logarithmic values for statistical analysis.

3.3.2.4 Degree of digitalization of TV

The degree of digitalization of TV represents the sum of households subscribing
to digital broadcasting services among those subscribing to terrestrial, cable, and satellite
TV, respectively. This variable indicates the degree of digitalization of all the
broadcasting services, and it can be understood that the higher the value is, the higher the
level of knowledge and acceptability of subscribers toward digital technologies is.
IDATE’s World Television Markets 2010 was used for data collection, and collected data

were converted to natural logarithmic values for statistical analysis.

3.3.2.5 Unification of regulatory bodies

This study defined 3 policy variables that are expected to impact the diffusion
of IPTV services, and these variables were reflected in the study models. The first policy

variable is the unification of regulatory bodies responsible for broadcasting and
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telecommunications. The data were collected from OECD and the websites provided by
broadcasting and telecommunications regulatory bodies of each nation. Data on this
variable were coded as dummy variables in the study models with values of either 0 or 1
depending on whether the related regulatory bodies have been unified or not. Collected

data were not converted before being used in the analysis.

3.3.2.6 Cross-ownership regulation

The second policy variable considered in this study is the introduction of cross-
ownership regulation, more specifically about cross-ownership between telecom
companies and broadcasting companies. As it was the case of LLU policy, this variable
was also coded as dummy variables. Hence, if there were cross-ownership regulations,
the value was 1, and when there were not, the value was 0. Due to lack of systematically
managed databases, websites of regulatory bodies of nations and publications as well as
reports were used for data collection, and collected data were not converted for statistical

analysis.

3.3.2.7 Introduction of digital (terrestrial) broadcasting

The third policy variable of this study is introduction of digital (terrestrial)

broadcasting services. This variable was also coded as a dummy variable, and data for
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this variable was collected from the websites of regulatory bodies of nations and from

IDATE’s “World Television Markets 2011” database, respectively.

3.3.2.8 PC penetration and broadband penetration

The last independent variable considered in this study is the penetration rate of
PC and broadband services. Data on this variable are produced every year by various
organizations including the ITU and the World Bank, and in this study related data were
collected from ITU World Telecommunication/ICT Indicators 2010/2011 Win*STARS
system(ITU, 2010; ITU, 2011). Collected data were converted to natural logarithmic

values to be used in the statistical analysis of study models.

3.3.2.9 Time variable

As was mentioned previously, IPTV services, which are the topic of this study,
began to be introduced since 2000. Hence, currently the development of IPTV services is
going through a period of transition after the initial stage of introduction in terms of the
product life cycle. This is the reason for the need to consider time as an exogenous
variable in addition to various other variables that are expected to impact IPTV diffusion.
Since this study looks into the process of IPTV diffusion from the year 2005 to 2010, the
passage of time during the 6 years was adopted as a dummy variable and applied to each

research model. Many studies, which adopted the passage of time as a research variable,
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generally set a specific year as a reference point, based on which changes made in other
years are reflected in variables to enhance the explanatory power regarding the variation
of dependent variables. In this study, a total of 5 dummy variables were generated and
included to reflect the passage of those 6 years, and the year 2005 was set as a reference

point.

Among many variables adopted in this study, certain variables (i.e.
demographic variables, policy variables) showed no changes or relatively small changes
in their values for a certain period of time. Therefore, concerns may arise that those
variables may be inappropriate in explaining their direct impact on the variation of
dependent variables. To conclude, it is my belief that such variables are what many
researchers consider the most when designing their research, and that those previous
researchers must have found proper reasons and objectives to use them in many of their
cross-sectional time-series analyses (Cava-Ferreruela & Alabau-Munoz, 2006; Rouvinen,

2006; Kim et al., 2003; Trkman et al., 2008; Dwivedi & Lal, 2007).

Although the variables showed the same (or similar) values during the analysis
period, there are mainly two reasons of using those variables in the research models. First,
as mentioned earlier, demographic variables (population density, degree of urbanization)
themselves are expected to have a certain degree of explanatory power over IPTV
diffusion, even when the variables show similar values. Therefore, the relationship

between these variables and their dependent variables should be empirically examined
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through research hypotheses. Second, these independent variables are expected to
improve the explanatory power over the variations of their dependent variables as well as
the explanatory power of all models by giving influence on the variance of other
variables (due to the correlations between independent variables). These variables are
included in the research models, since this study has to consider the fixed effect of
variables that are expected to give direct impact on dependent variables as well as their
random effect that indirectly explains the variations of dependent variables by giving

impact on the variance of other independent variables.

In addition, as for policy variables, the introduction of a specific policy was
reflected as a variable. And, considering the nature of a policy, it is unlikely that policy

variables will show several variations in a short period of time.

The description and measurement of independent variables used in this research
are shown in the following Table. Regarding the data transformation of variables’
original value, since it is expected that the descriptive statistics for the original data will
show high positive coefficients of skewness and kurtosis (and also have high ratio of
outliers), this study implies the logarithmic transformation for some variables such as
GDP per capita, broadband penetration rate. Logarithmic transformation of the original
data has many advantages. First, it converts non-linear relationships between variables

into linear relationships; hence improve the appearance of normality. Second, it alleviates
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the problem of outliers in the data; hence the transformed data of variables become

symmetric (Billon, et al., 2009; Rouvinen, 2006).
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Table 15. Definitions of the research variables

Variable

Description

Measurement

Country-specific variables (Socio-economic variables)

GDP per Capita

GDP per capita in US dollars

GDP/(total population)

Degree of Urbanization

The fraction of the total population living in
urban area

((the number of residents in the urban
area)/(total population))*100

Market -Industry variables

Diffusion of Satellite & Cable
TV

Penetration rate of Satellite & Cable TV

((satellite TV and CATV households)/(total TV
households))*100

Degree of Digitalization of TV

Degree of digitalization of TV

((the number of digital TV households)/(total
TV households))*100

Policy variables

Unification of Regulatory
Bodies

Unification of regulatory bodies(telecom and
broadcasting)

Dummy: unified body = 1, separated body = 0

Cross-Ownership Regulation

Cross-ownership regulation between telecom.
and broadcasting

Dummy: yes=1, no=0

Introduction Of Digital
Broadcasting

Introduction of digital broadcasting technology

Dummy: yes=1, no=0

Infrastructure variables

PC penetration rate

Percentage of households having a PC

((the number of household having a PC)/(no. of
households))*100

Broadband Penetration rate

Percentage of households with broadband
access

((the number of broadband subscribers)/(total
population))*100
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4. Analysis and Results

4.1 Data Processing

Descriptive statistics and data sources of the dataset collected for this study are

presented in Table 16.

Table 16. Descriptive Statistics

Research Variable N Min. Max. Mean Std. D. Main Source
Diffusion of IPTV (%) 119 .02 20.58 4.03 4.36 IDATE/KCC
GDP per Capita(U$) 119 15,064 60,632 34,300 8,777 WorldBank

Degree of Urbanization (%) | 119 56.44 97.40 76.08 9.32 WorldBank
Diffusion of Satellite &
Cable TV (%) 119 11 98.25 70.32 21.75 IDATE
Degree of Digitalization of | 4, 523| 99.22| 4604 2148 IDATE
TV (%)
Unification of Regulatory 119 00 1.00 m 19 OECD
Body*
Cross-Ownership 119 00|  1.00 62 49 OECD
Regulation*
Introduction of Digital 119 00| 100 79 40 OECD
Broadcasting*
PC Penetration Rate** 119 39.00 92.00 71.33 12.68 ITU
Broadband Penetration | 44 763| 4119| 2420| 701 ITU

Rate***

* All policy variables are treated as dummy variables
** Number of households with PC per 100 households

*** Number of broadband subscriber per 100 inhabitants
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4.2 Analytical Results

This study looks into various factors that are expected to impact the penetration
of IPTV services mainly from four perspectives including country-specific, market-
industry, policy and infrastructure, and aims to examine the causality between each factor
group and the diffusion of IPTV services. In order to carry out a statistical testing of
research models, the method of statistical empirical analysis was applied to research

model using multiple regression analysis.

In general, the hypothesis testing of research models using either simple or
multiple regression analysis assesses the explanatory power (R? in case of multiple
regression analysis, adjusted R? is used) of independent variables over dependent
variables, coefficient (beta), sign (+/-), and statistical significance. Adjusted R square
(R?) indicates a ratio or a degree of total variance, which represents the explanatory
power of independent variables over dependent variables. The regression coefficient
represents the strength of the causality between independent variables and dependent
variables, in other words, the size and direction of the impact (Hair et al., 1998). In
addition, statistical significance represents the statistical possibility that independent variables

impacting dependent variables could turn out to be an error. Also, in order to test the
multicollinearity between independent variables, tolerance and VIF (Variance Inflation
Factor) are used. With tolerance and VIF being 1, it means there is a perfectly

independent relationship among variables, and if variables are correlated, then the
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tolerance will be changed to be close to 0, and VIF will become closer to 10 (Hair, Jr.,

Tatham, & Black, 1995).

4.2.1 Simple Regression Analysis

The research model of this study aims to analyze the relationship between
research variables and the diffusion of IPTV services, and then to identify basic variables
that affect the diffusion of IPTV services, based upon the interpretation of the statistical
analysis. As explained earlier, the research model used GDP per capita and degree of
urbanization as country-specific variable; diffusion of satellite & cable TV and degree of
digitalization of TV as market variable; unification of regulatory body; cross-ownership
regulation and introduction of digital broadcasting as policy variable; and PC penetration
rate and broadband penetration rate as infrastructure variable. The results of the simple
regression analysis of the causality between research variables and dependent variable are

presented in Table 17:

According to the analysis, among country-specific variables, it was found that
GDP per capita is capable of explaining (R2=0.092) more than 9.2% of the diffusion of
IPTV services, and that more than 99% significance (p=0.001; p<0.01) was found. In
addition, GDP per capita was found to exercise more than 30% influence (beta=0.303) on
the diffusion of IPTV, which confirmed that the variable has a strong positive correlation

with IPTV diffusion (In other words, the higher GDP per capita of a country is, the higher
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the level of IPTV services diffusion is). This result indicates that like in previous research,
in the case of services that require additional payments, the income level of consumers is
very important on the diffusion of those services. The results on the correlation between
GDP per capita and IPTV service diffusion are the same as the results of a wide range of
research from the past (There is a positive correlation between the level of income and
the diffusion of new IT services) such as Cava-Ferreruela & Alabau-Munoz (2006),

Dwivedi & Lal (2007), and Sundqvist et al. (2005).

Table 17. The Results of Simple Regression Analysis for Research Model

Dependent Variable Independent Variable RZ beta P-Value
Diffusion of IPTV GDP per capita 0.092 0.303*** 0.001
Diffusion of IPTV | Degree of Urbanization 0.097 0.311*** 0.001

Diffusion of TV | Diffusion of Satellite & | ) -0.038 0.680
Cable TV

Degree of Digitalization

Diffusion of IPTV of TV

0.079 0.281*** 0.002

e Unification of
Diffusion of IPTV Regulatory Body 0.001 0.031 0.737

Cross-Ownership

Diffusion of IPTV Regulation 0.004 0.062 0.506

Diffusion of TV | 'ntroduction of Digital | 5 ;g 0.320%%* 0.000
Broadcasting

Diffusion of IPTV PC Penetration Rate 0.106 0.325*** 0.000

Diffusion of 1pTy | Broadband Penetration |, ) 0,497+ 0.000

Rate

*p<0.10, **p<0.05, ***p<0.01
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The degree of urbanization showed significance (p=0.001; p<0.01) over the
diffusion of IPTV, and was found to exercise more than 31% influence (beta=0.311) on
the diffusion of IPTV, which also confirmed that the variable has a strong positive
correlation with IPTV diffusion (In other words, the higher the degree of urbanization of

a country is, the higher the level of IPTV services diffusion is).

The degree of digitalization of TV, the second market-related variable was
found to have an explanatory power of more than 7% over the diffusion of IPTV, with a
significance of more than 99% (p=0.002; p<0.01), and a strong influence of more than
28% (beta=0.281). This direct relationship between the level of digitalization of TV and
IPTV services diffusion suggests that a higher level of digital TV penetration leads to a
higher level of IPTV services penetration. This means that fierce technological
competition such as technological innovation in the market has led to promoting the
diffusion of IPTV services. According to Billon et al. (2009), Chen & Watanabe (2006),
and Gruber (2001), competition among technologies is part of technological evolution
that increases the efficiency of network resources. The researchers also argued that such
competition triggers or promotes market competition, thereby ultimately advancing the
diffusion of ICT services. Meanwhile, it is difficult to argue that there is a significant
direct correlation between the first variable of market variable and the diffusion of IPTV
since the direct impact of the diffusion of satellite and cable TV on the diffusion of IPTV

failed to show significance (p=0.680; p>0.1). Regarding the policy variables, all policy-
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related variables are dummy, therefore simple regression analysis to analyze the relation

between each variable and diffusion of IPTV is not appropriate.

Infrastructure variable has two more variables (PC penetration rate, Broadband
penetration rate), which assess the infrastructures for IPTV services provision, and aims
to analyze the relation between infrastructure-related variables and the diffusion of IPTV
services. In this analysis stage, PC penetration rate and broadband penetration rate were
chosen as infrastructure variables, and a simple regression analysis was carried out for the
relation between each variable and the diffusion of IPTV. According to the analysis
results, the PC penetration rate has more than 10% explanatory power (R’=0.106) over
IPTV diffusion, and has significance (p=0.000; p<0.01) and a strong impact of over 32%
(beta=0.325). In addition, broadband penetration rate has a very high explanatory power
(R?=0.247) of about 24% on the diffusion of IPTV, and has significance (p=0.000;

p<0.01) as well as a very strong impact (beta=0.497) of over 49%.

This study attempted to statistically verify the research model through a simple
regression analysis and then a multiple regression analysis. In addition, by comparing the
analysis results to those from existing research, several interpretations were made on the
research models of this study. In various existing research on the broadcasting and
telecommunications services, it was argued that ICT services diffusion is deeply related
to the level of GDP per capita of a country, which was empirically verified. In this study,

based upon such theoretical backgrounds, the correlation between IPTV diffusion and
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socio-economic variables was verified, and it was found that these results are in the same

vein with other existing research.

4.2.2 Multiple Regression Analysis

As stated earlier, the objective of this study is to explore influential factors of
the diffusion of IPTV services by carrying out empirical analyses using a variety of
variables that are expected to impact IPTV service diffusion. In developing the multiple
regression research model, correlation analysis, which aims to identify correlation
between all variables, is performed. According to the correlation analysis, there is a
strong association between PC penetration rate and broadband penetration rate (PC
penetration rate variable is significantly correlated with broadband penetration variable;
Pearson correlation coefficient is 0.829, p=0.000). Hence, in the multiple regression
model, PC penetration rate was dropped because of a high correlation coefficient which
gave the model a total of 14 variables. The results of correlation analysis are presented in

the table 18.

As mentioned previously, this dissertation looks into the diffusion of IPTV
services for the 6 year period from 2005 to 2010. In addition, since IPTV services are
currently in the initial stage of market development in terms of a general diffusion model,
it is expected that the passage of time will have a significant role to play in the diffusion

process. Therefore, in this dissertation, two types of multiple regression models were
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employed to carry out empirical analyses, which were research model 1 aimed at
identifying the influence of each and every research variable including the passage of
time on IPTV diffusion, and research model 2 aimed at identifying the influence of each
research variable without including the influence of the passage of time. Detailed analysis

results from these two research models are shown in the table 19.

175



Table 18. The result of correlation analysis

Variable DI GDP DU DSC DD PC BB
DI Pearson Correlation ox . i o o o
Coefficient 1 .303(**) 312(**) .038 2281(**) 324(**) 496(**)
P .001 .001 .685 .002 .000 .000
N 119 119 119 119 119 119 119
GDP Pearson Correlation o . " " o ox
Coefficient .303(**) 1 A13(**) 271(%%) .285(**) .628(**) 707(**)
P .001 .000 .003 .002 .000 .000
N 119 119 119 119 119 119 119
DU Pearson Correlation . o - i o o
Coefficient 312(**) A13(**) 1 224(%) .085 392(**) SAT(**)
P .001 .000 014 361 .000 .000
N 119 119 119 119 119 119 119
DSC Pearson Correlation ) o " i o o
Coefficient .038 271(*%) 224(*%) 1 .079 .609(**) 367(**)
P .685 .003 014 395 .000 .000
N 119 119 119 119 119 119 119
DD Pearson Correlation o o ) i o *
Coefficient 281(**) .285(**) .085 .079 1 334(**) 225(%)
P .002 .002 361 395 .000 014
N 119 119 119 119 119 119 119
PC Pearson Correlation o o o o o o
Coefficient 324(**) .628(**) 392(**) .609(**) 334(**) 1 829(**)
P .000 .000 .000 .000 .000 .000
N 119 119 119 119 119 119 119
BB Pearson Correlation o ox o o * ok
Coefficient 496(**) 707(**) S4T7(**) 367(**) 225(%) 829(**) 1
P .000 .000 .000 .000 014 .000
N 119 119 119 119 119 119 119

* p<0.05, ** p<0.001
Where, DI is diffusion of IPTV, GDP is GDP per capita, DU is degree of urbanization, DSC is diffusion of satellite and cable TV, DD is degree of

digitalization of TV, PC is PC penetration rate, and BB is broadband penetration rate.
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Table 19. Analytical Results

Variable / Research Model

Research Model 1

Research Model 2*

Std. Coef. Prob. Std. Coef. Prob.
GDP per Capita(U$) 0.062 0.547 -0.163 0.143
Degree of Urbanization 0.141 0.093 0.122 0.201
Diffusion of Satellite & Cable TV -0.174 0.024 -0.204 0.023
Degree of Digitalization of TV -0.101 0.244 0.152 0.094
Unification of Regulatory Bodies -0.010 0.887 -0.055 0.524
Cross-Ownership Regulation 0.089 0.209 0.136 0.096
Intro. of Digital T. Broadcasting 0.121 0.129 0.133 0.146
Broadband Penetration Rate 0.261 0.029 0.555 0.000
R? 0.553 0.365
Adjusted R 0.497 0.319
F-Value 9.986 7.899
p-level 0.000 0.000

* Research model 2 is constructed without considering time dummy variables

According to the multiple regression analysis of research model 1, three

influential variables relating to IPTV diffusion were identified; those were the degree of

urbanization, the diffusion of satellite and cable TV, and broadband penetration rate.

Among these variables, broadband penetration had the most significant positive impact

on IPTV diffusion, while diffusion of satellite and cable TV was found to have

significant negative impact on IPTV diffusion. From these results, it was possible to

confirm that satellite and cable TV were the strongest competitors of IPTV in the pay-TV

market. Although policy-related variables didn’t have as much influence as other factors,

they, except unification of regulatory bodies variable, were found to be positively related
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with IPTV diffusion, but failed statistical significance. Lastly, given that the adjusted R?
of the research model is 0.497, the result shows that the research models of this study

proved very effective and useful in examining the process of IPTV diffusion.

GDP per capita

Degree of Urbanization

Diffusion of Satellite &
Cable TV

Degree of
Digitalization of TV

Unification of
Regulatory Bodies

Diffusion of IPTV
Adj. R*=0.497

Cross-ownership
Regulation

Introduction of Digital
Terrestrial Broadcasting

Broadband Penetration
Rate

* p<0.1 ** p<0.05

Figure 10. The Hypothesis Testing of Research Model 1

According to the result of multiple regression analysis using research model 2
which consists of research variables excluding the passage of time, a total of 4 variables,
namely, diffusion of satellite and cable TV, degree of digitalization of TV, cross-
ownership regulation, and broadband penetration rate were found to have significant
impact on IPTV diffusion. Research model 1, which took into account the influence of

time passage, showed that diffusion of satellite and cable TV was found to have a
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negative significant impact on IPTV diffusion, while broadband penetration rate was

found to have a positive significant impact on IPTV diffusion.

In addition, when excluding the influence of the time passage variable, both
degree of TV digitalization and cross-ownership regulation were found to be in a positive
significant relationship with IPTV diffusion. Adjusted R?, which represents the collective
sum of influence of all research variables of research model 2, was 0.319, and F-Value of
the model was 7.899. Hence, the overall explanatory power of the model is considered to
be strong. According to the analyses of the two research models on IPTV diffusion, it
was found that broadband penetration rate had the biggest impact (positive), and, when
excluding the influence of the passage of time variable, market variable was found to
have the second strongest impact on IPTV diffusion. Furthermore, when comparing
adjusted R? of the two research models, the influence of the passage of time variable had
a very significant impact as expected (The difference of adjusted R? of the two research

models was 0.178).

This result seems to reflect the current status of IPTV services. Since IPTV is
still in its initial stage of market development, external factors such as active marketing
activities of companies tend to have a bigger impact than market and policy factors.
Therefore, with the development of the IPTV services market, we can forecast that the

influence of time variable on IPTV diffusion will continue to diminish.

179



GDP per capita
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Diffusion of Satellite &
Cable TV
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Diffusion of IPTV
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Introduction of Digital
Terrestrial Broadcasting

Broadband Penetration
Rate

* p<0.1 ** p<0.05, *** p<0.01

Figure 11. The Hypothesis Testing of Research Model 2

In the case of new services such as IPTV, it was found that, along with the
external factors including socio-economic variables and market variables examined in
this study, other external factors, such as the passage of time, which are difficult to
control, were also found to have a major impact on IPTV services diffusion. Hence, in
order to examine recent trends regarding the relations between IPTV diffusion and
research variables, this study only used the data(original value were used in the analysis)
from 2 recent years (2009 and 2010) in its additional analyses. The table below is an
analysis of correlations among each variable based on the data of the 2 recent years. The

analysis results show that there is a negative correlation between market variable and
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IPTV, and a positive significant correlation between broadband penetration rate and

IPTV.

However, since the number of subject countries is only 23 OECD countries, and
the total number of data samples for 2 years is only 46, it is difficult to claim that the
number of data samples is enough to carry out multiple regression analyses (In other
words, the insufficient number of data samples makes it difficult to prove the hypothesis
about the regularity of the distribution of variables and the linearity of the relations
among variables). Hence, this research took into account these limitations in carrying out
additional analysis and applied research model 2 based on the data of the 2 recent years
only to identify the recent trends. The table below shows the analytical results of the
multiple regression analysis based on the data of the 2 recent years. As there is a strong
positive correlation between PC penetration rate and broadband penetration rate in the
correlation analysis based on the data of the 2 recent years, as was also the case from the
previous research model, the final model excluded PC penetration rate in carrying out the

analysis.

According to the analysis, the adjusted R? that represents the total explanatory
power of the model was 0.324, and it was found that diffusion of satellite & cable TV and
broadband penetration rate have significant impact on IPTV diffusion. In other words,
when controlling the impact of time passage and applying research model 2 only based

upon the data of the 2 recent years, it was found that the degree of satellite TV and cable
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TV diffusion, which are in a competitive and substitutional relation with IPTV, have a
negative significant impact on IPTV diffusion. Since these results are the same as the
previous research results, they are deemed to be very useful and support the general
proposition regarding the relations between the two variables. Furthermore, broadband
penetration rate was found to have positive significant impact on IPTV diffusion in all
research models and was found to be the single biggest influential factor among all the

other factors.

Table 20. Analytical Results

Research Model 2
Variable / Research Model Standard
- Probability
Coefficient(Beta)

GDP per Capita(U$) -0.080 0.667
Degree of Urbanization 0.179 0.253
Diffusion of Satellite & Cable TV -0.233 0.095
Degree of Digitalization of TV -0.225 0.112
Unification of Regulatory Bodies -0.196 0.135
Cross-Ownership Regulation 0.226 0.108
Intro. of Digital T. Broadcasting 0.144 0.277
Broadband Penetration Rate 0.504 0.017
R? 0.445
Adjusted R 0.324
F-Value 3.701
p-level 0.003
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Table 21. The result of correlation analysis (applied to year 2009 and 2010 data)

Variable DI GDP DU DSC DD RB co DT PC BB
DI Coefficient 1 160 | .273(*) -050 | -.344(**) -.162 155 188 149 | 447(%)
P 287 067 740 019 281 305 211 324 002
GDP  Coefficient 160 1| 4180%*) | .307(*%) 155 010 | -.339(**) 001 | .647(***) | .694(***)
P 287 004 038 305 945 021 996 000 000
DU  Coefficient 273(%) | .418(***) 1 165 082 158 -.219 -098 | A14(***) | 552(***)
P 067 004 274 588 295 144 516 004 .000
DSC  Coefficient -050 | .307(**) 165 1 -.098 -.001 -.225 202 | B55(***) | .352(**)
P 740 038 274 519 997 132 178 000 016
DD  Coefficient - 344(*¥) 155 082 -.098 1 020 -208 | -.272(%) 134 -107
P 019 305 588 519 895 166 067 374 481
RB  Coefficient -.162 010 158 -.001 020 1 159 -.058 -.030 -.034
P 281 945 295 997 895 291 704 842 821
CO  Coefficient 155 | -.339(**) -.219 -.225 -.208 159 1 019 | -334(**%) | -.258(*)
P 305 021 144 132 166 201 902 023 084
DT  Coefficient 188 001 -.098 202 -.272(%) -.058 019 1 070 064
P 211 996 516 178 067 704 902 642 675
PC  Coefficient 149 | BAT(<¥) | 414(%**%) | 655(***) 134 -030 | -.334(*%) 070 1| .807(***)
P 324 000 004 000 374 842 023 642 000
BB  Coefficient AAT(**%) | BOA(RF*) | BE2(*F*) | 352(*%) -107 -034 | -.258(%) 064 | .807(***) 1
P 002 .000 .000 016 481 821 084 675 000
N 46 46 46 46 46 46 46 46 46 46

*p<0.1 ** p<0.05, *** p<0.01
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Chapter 5: Discussions and Policy Implications

The main purpose of this study is to identify factors that affect the diffusion of
IPTV, which is one of the representative convergence services between broadcasting and
telecommunications. To this end, an empirical study was carried out based on the data of
OECD member countries where IPTV services are being provided so as to identify the
impact of each variable on the diffusion of IPTV services in respective countries.
Although it is difficult to directly compare the results of existing studies and those of this
study due to the lack of comparative empirical studies regarding IPTV, some of the
factors were empirically found to have some impact on IPTV diffusion in the same
context as other existing research, when compared to other similar ICT services (i.e.
mobile telephony, internet telephony service, broadband, etc.). In addition, some very
interesting results were obtained, even though they were different from what was
originally anticipated. Among several results drawn in this study, there are mainly three
research results that are discussed in this study for each variable group (country-specific

variables, market-industry variables, policy variables, infrastructure variables).

1. Are GDP and urbanization key drivers of IPTV diffusion?

Firstly, GDP per capita, the first variable from the first group of variables that
was assumed in this study to have significant impact on the diffusion of IPTV services,

was used in many studies as a major variable to assess the differences in income level
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among nations. In particular, because new ICT services require additional spending, it is
generally viewed that there is a positive significant impact between the level of GDP per

capita and the level of ICT services diffusion (Cava-Ferreruela & Alabau-Munoz, 2006).

In this study, it was also found that GDP per capita, which was used as a proxy
variable for the income level of a nation, has a significant positive impact on the IPTV
diffusion from simple regression analysis. Such results can be interpreted in two different
aspects as Beilock and Dimitrova pointed out in their study (Beilock & Dimitrova, 2003)
on the relation between the diffusion of Internet services and income level. First of all, as
the level of personal income increases, individuals are more capable of purchasing new
services such as IPTV, thereby increasing the likelihood of people subscribing to new
services. Secondly, from a general point of view, an increase in income is usually related
to a higher level of education, and individuals with a higher level of education are
expected to have acquired more skills required to use new services or technologies such
as IPTV and the Internet than those with relatively lower levels of education. Broadband
and mobile telephony are the two areas where studies are underway most actively on the
relation between income levels and service diffusion. What these two services have in
common is that firstly, some relevant skills are required to fully utilize the advantages of
the services; and secondly, additional spending is required to use these two services.
From these perspectives, the results of this study can be understood from the same

perspectives of the existing research.
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Degree of urbanization was also considered in existing studies regarding
broadband diffusion as major factors on the diffusion of broadband, which requires
significant initial investment (Grubesic, 2002; Lee & Brown, 2008; Wallsten, 2006). This
variable is closely related to the amount of investment made by service providers in the
early stage of service diffusion. It is generally perceived that there is a positive
correlation between urbanization and service diffusion, since higher levels of
urbanization lead to less investment compared to the number of subscribers from a
provider’s perspective (Kim et al., 2003). In particular, Dekimpe et al. (2000) argued that,
in their comparative research on the adoption timing of cellular phones among nations,
population concentration is the most influential factor for the adoption timing of a

country.

However, in this study, while GDP per capita showed a significant relationship
in simple regression analysis, degree of urbanization showed a significant relationship in
simple regression and research model 1, respectively. GDP per capita failed to do so in
the multiple regression model. Considering such changes, this study argues that, while it
is true that influential demographic variables serve as a basis for IPTV diffusion, unlike
the cases of broadband and mobile services, at this point GDP is not strong enough to
hold influence against other variable groups, namely market-industry variables, policy

variables, and infrastructure variables.
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This result suggests two possible explanations. First of all, it could mean that
regarding IPTV diffusion, it is possible to derive general rules that can be commonly
applied to many nations using three groups of variables except demographic variables
which vary among nations. In addition, this research argues that IPTV services rooted in
application layer are less subject to the impact of demographic variables than those
rooted in network layer, such as broadband and mobile services. Such results can be
interpreted based upon the fact that IPTV, the subject of this study, is not an
infrastructure that requires excessive investment, but an application based on an

infrastructure, which is broadband in this case.

2. Market competition for IPTV diffusion and technological demonstration

effect

The second agenda discussed in this study is the relation between IPTV services
and various market-related variables. Market competition, the number of service
providers, prices, and the existence of competitive/substitute services have been long
perceived to play a key role in spreading new services or products. Especially, the
existence of market competition is a common variable dealt with in most studies on the

diffusion of ICT services, such as mobile telephony, broadband, and cable TV.

First, regarding the relation between market competition and the degree of

service diffusion, results of existing studies can be divided into two perspectives; one is
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to view that market competition (including competition among technologies) is the most
important factor on ICT diffusion; and the other is to view that market competition is not
as influential on ICT services diffusion as other factors. Gruber & Verboven (2001)
argued in their study on the diffusion of mobile telephony that the emergence of digital
technologies and the subsequent introduction of competition among technologies and
among service providers have played the most crucial role in spreading mobile phones. In
addition, Chu et al. (2009) argued in their study on the influential factors for mobile
diffusion in Taiwan that the introduction of market competition was the biggest driver
behind the diffusion of mobile phones, but also empirically proved that the number of
service providers itself did not have a big impact. While studies on the impact of
competitive/substitute services on the diffusion of services generally view that those
services have a negative impact on service diffusion, Distaso et al. (2006) empirically
proved in their study on the impact of inter-platform competition and intra-platform
competition on broadband diffusion that intra-platform competition (DSL vs. Cable) was
causing a more positive impact on the exploitation of broadband networks than inter-

platform competition.

Satellite TV and cable TV are two representative services that are in a
competitive relationship with IPTV in the pay TV market (losifidis, 2007; Pourasghar &
Hermes, 2006; D. H. Shin, 2007a). This study used the penetration rate of satellite TV
and cable TV, which are both substitute and competitive services of IPTV, to identify the

relationship between those services and the diffusion of IPTV. As a result, it was found

188



that there is a significant negative correlation between these two variables. The result
suggests that a country with a wider diffusion of satellite TV and cable TV has a lower
penetration of IPTV, and in contrast, it could mean that IPTV services are diffusing
mainly in countries with lower penetration rates of cable TV and satellite TV. Such
relations are adequate results based on general competition theories (Chen & Watanabe,
2005), and the results can be used as appropriate grounds to advocate the need to provide
differentiated services in the process of establishing market expansion strategies for IPTV

service providers.

However, it is noteworthy that the degree of digitalization of TV is also found
to be significant in research model 2 (where time is not considered). This research argues
that, while the digitalization of broadcasting can promote competition between IPTV and
other services, including digital cable service, the trend of broadcasting digitalization
occurring at the national level can create a ‘technological demonstration effect’ in line
with the increase in pay TV penetration. This phenomenon is difficult to explain using
the existing theories including the direct and indirect network effect (Clements, 2004;
Katz & Shapiro, 1985; Kauffman & Techatassanasoontorn, 2009) and is comparable to
the bandwagon effect (Leibenstein, 1950). The direct network effect is created when the
number of individual entities linked to network increases, which leads to economies of
scale and synergy effect (Clements, 2004; Gandal, 2002). However, this phenomenon
does not directly lead to realizing economies of scale and creating synergy effect since

digital TV, digital cable TV and IPTV are provided independently. Meanwhile, the
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indirect network effect refers to a phenomenon where goods and services diffuse at the
same time due to the existence of mutual complementariness as seen from the case of
game consoles and game titles. But this phenomenon is created while mutually
competitive services such as digital TV, digital cable TV, and IPTV diffuse at the same

time, which distinguishes itself from the indirect network effect.

Thus, this research attempts to create the term ‘technological demonstration
effect’ for the purpose of explaining this phenomenon, which means that, as the
digitalization of broadcasting progresses and becomes more widespread, consumers
become more acceptable toward such new digital technologies and services as IPTV,
thereby further promoting the diffusion of new digital services. In origin, the
demonstration effect is a widely used term in social psychology and economics, and
describes a phenomenon where individuals’ consumption pattern is influenced more by

others’ consumption behaviors rather than their own income levels (Duesenberry, 1949).

The demonstration effect is mainly used to explain a phenomenon where
individual consumption patterns and services diffusion patterns become similar between
neighboring countries that face similar socio-economic circumstances as well as a
phenomenon where successful policies of a specific nation are often imitated by its
neighboring nations. If the definition of the demonstration effect is applied to the process
of new technologies and services diffusion, which is being studied in this dissertation, a

technological demonstration effect can be defined as a phenomenon where widely used
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technologies and services tend to be more accepted by consumers since they believe that
those technologies and services tend to be used more widely than they perceive. This
study found that a country with widespread digital broadcasting shows a higher level of
IPTV diffusion, since IPTV services are provided via digitalized IP networks. This result
can be seen to present a technological demonstration effect that occurs in relation to the

introduction of digital terrestrial broadcasting and IPTV diffusion.

3. Broadband is requisite to IPTV diffusion but not sufficient condition

The third topic discussed in this study is related to infrastructure variables. It
was confirmed that the broadband penetration rate is closely linked to IPTV diffusion.
The analysis is meaningful in that it uncovered that the broadband penetration rate is not
an absolute variable due to the impact coming from other variables such as market and
policy related variables. In particular, in the case of Korea, while the broadband
penetration rate is very high, the introduction of IPTV services was delayed due to the
failure of laying the institutional foundation for IPTV and the delay of the unification of
regulatory bodies, thereby contributing to the low penetration rate of IPTV services. This
statement can be confirmed from the fact that Korea shows a relatively bigger difference
between broadband penetration and IPTV penetration than other countries (Korea’s IPTV
penetration rate was 1%(11th among OECD member countries) in 2006, while the

country ranked 3rd following Denmark and the Netherlands in terms of broadband
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penetration). Hence, this research argues that broadband infrastructure is requisite to

diffusion of IPTV but not a sufficient condition.
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Chapter 6: Conclusion

1. Summary of Dissertation

Convergence services between broadcasting and telecommunications are
representative services that have become realized through the development of digital
technologies, establishment of broadband networks, and digitalization of broadcasting,
and enables various features like the distribution of broadcasting content via
telecommunications networks, realization of interactivity of broadcasting services
through the advancement of broadcasting networks and the connection of
telecommunications networks, and the provision of ICT services by cable TV operators,
etc. The trend of convergence where the boundary between telecommunications and
broadcasting blurs has become a technological and social foundation for a variety of new
services to emerge. And such changes are deemed desirable to enhance consumer

benefits through new and innovative services.

IPTV, the main subject of this study, is a representative convergence service
which was enabled by technological convergence between broadcasting and
telecommunications. For a smooth provision of the service, IPTV requires changes in
many aspects, such as technological development, expansion of broadband infrastructure,
revision of regulatory regimes, and establishment of cooperative ties among industries.

Against such a backdrop, this study tried to explore which factors, among various socio-
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economic and policy factors, affect the diffusion of IPTV services, which present the
characteristics of convergence services, especially in OECD countries where IPTV

services are being provided.

In order to fulfill these objectives set by this study, first of all, major
characteristics of the convergence trend, which is well represented by IPTV services,
were explored in various perspectives, and the motive and direction of this study were
drawn by considering the characteristics and current status of IPTV services. Secondly, as
IPTV services are innovative new services that have been upgraded from previous
broadcasting services, a theoretical examination was carried out in regard to the
economics of network-based services (demand side and supply side economics of IPTV),
digital convergence and policy, diffusion of innovation, etc. In addition, by analyzing
various empirical studies about the diffusion of innovative ICT services, such as Internet,
mobile telephony, and VolP, this study has drawn research questions and research models,

and built up several hypotheses.

Especially, through the in-depth case study on Korea and other OECD member
countries, and analysis of existing comparative studies among nations on ICT services
that are similar to IPTV, this study has identified a total of four groups of variables which
are expected to have an impact on IPTV diffusion, namely country-specific variables,
market-industry variables, policy variables, and infrastructure variables. And the

relationship between these variables and IPTV diffusion was empirically analyzed. Panel
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data for empirical analyses was collected from OECD countries where IPTV services are
being provided, and the period of this study is from the year 2005, when IPTV services
were fully launched, to the year 2010. Since the purpose of this study is to identify key
factors that influence IPTV diffusion by analyzing the relationship between IPTV
services diffusion and various key factors, a multivariate research model was designed,
which was analyzed through simple and multiple regression analysis, which are widely

used in quantitative analysis.

Through simple linear regression analysis of each independent variable and
multiple regression analysis, very meaningful results were obtained regarding the
relationship between IPTV diffusion and influential factors. In the multivariate research
model, all independent variables of this study were used for a comprehensive analysis on
the impact of each variable on IPTV diffusion. When the whole set of variables was taken
into consideration, some of the variables that showed significant results in each simple
regression analysis turned out to be less significant due to interactions between

independent variables.

By using the multivariate regression model which analyzed the relation between
the level of IPTV diffusion and four research variable groups, it was found that degree of
urbanization was in a significant positive relationship with IPTV diffusion(from the
results of research model 1). Second it was found that the diffusion of satellite TV and

cable TV, which are competitive services of IPTV, have a significant negative impact on
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IPTV diffusion(from the results of research model 1 and 2). Furthermore, another
interesting result was obtained where a higher level of digitalization of broadcasting led
to a higher level of IPTV diffusion(from the analytical results of research model 2).
Lastly, the broadband penetration rate, which serves as a basis for IPTV service, and
IPTV diffusion showed a very strongly significant positive relationship(from the results

of research model 1 and 2).

It is expected that, if this study can explain the diffusion of IPTV in its early
stage, the results will be very significant for both academia and the industry. Especially
for those countries that are preparing to introduce or have already introduced IPTV
services, and also for the countries where IPTV services were launched but are diffused
slowly, the results will be able to provide meaningful implications. Furthermore, at a time
when a variety of new convergence services are emerging and are expected to continue
emerging in the future, the results of this study are expected to contribute to explaining

the diffusion of such new services in their early stages of diffusion.

2. Limitation and Further Research

IPTV services began being launched in the year 2000 mainly in European
countries such as France and Italy, hence, consumer awareness of the IPTV services and
their market share are still in their infant stage compared to other conventional services of

video distribution models (i.e. terrestrial broadcasting, CATV, satellite TV, etc.).
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Although IPTV has not yet fully spread in the market, there is a dominant view that,
based on the huge potential of IP network-based technologies, networks, services and
industry convergence coming from the advancement of digital convergence, IPTV
services will become essential services that will bring about changes in the current
industrial structure of the pay TV market and in the relationship between related
industries. Considering such circumstances, the subject of this study is deemed very
timely and appropriate, and this study suggests very useful research results to market
stakeholders as well as to academic researchers. Major characteristics of the convergence
trend, which is well represented by IPTV services, were explored in this study from
various perspectives and theoretical examination was carried out in regard to the
economics of network-based services (demand side and supply side economics of IPTV),

digital convergence and policy, diffusion of innovation.

This dissertation tried to enhance the practical applicability and value of its
research process and the results by reflecting as many IPTV diffusion-related factors as
possible in research models; however, it still had the following limitations in terms of the
structure of research models and analysis methodology. First of all, since this study is
based upon a hypothesis that IPTV services are in a competitive relationship with other
existing broadcasting services, it was expected that the relative price ranges of competing
services and their level of diffusion (availability) would play an important role in the
process of IPTV services diffusion. However, regarding the price of competing services,

it was difficult to calculate the price of IPTV itself from the user perspective, because
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most OECD member countries were providing bundled services, such as TPS (triple play
services) and QPS (quadruple play services) that includes Internet services, fixed
telephony services, and mobile services, instead of providing IPTV services solely (the
situation is the same with CATV services). Hence, the price variable was excluded in the

study models.

As the second limitation of this dissertation, it could be pointed out that
information about broadcasting content was not reflected in the research models due to
the difficulties in the measurement thereof due to the price variability. After all, IPTV
services are perceived by consumers as another type of pay TV service, therefore, it is
expected that the number of broadcasting channels, variety of broadcasting content and
the quality of broadcasting content will play a very important role in the decision making
process of consumers to accept IPTV services (or in the process of IPTV diffusion). If
this data can be collected and reflected in the research models of this study in the future,

more rich and extensive research results will be able to be obtained.

Thirdly, the competition structure of the recent video distribution market is
going through rapid changes due to the emergence of various alternative technologies,
rapid technological development as well as the emergence of new business models. In
particular, the emergence of smart TVs (in other words, connected TV), which have been
augmented with new computing functions in addition to the convergence between

existing broadcasting content and IP networks, is anticipated to bring about other changes
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in the structure of the pay TV market, while the market is already experiencing intense
competition between IPTV and CATV. Although those new services are not in the scope
of this study, since their influence in the market is still small, and not enough data has
been accumulated to perform a detailed analysis, there is a need to carry out studies that
comprehensively consider the competitive and supplementary relations between various
new services, such as Internet TV, open platform-based IPTV (IPTV 2.0), smart TV, and
a variety of newly emerging Internet-based online video services based on more detailed

and extensive data.

As for the fourth limitation of this dissertation, it could be pointed out that
policy variables were measured as dummy variables in order to reflect them in research
models. Given that the implementation process of policies can be divided into various
stages, and that the impact of polices on service diffusion may differ in each stage, it is
necessary to devise more sophisticated ways of measuring the influence. While treating
policy variables as dummy variables makes it easy to design and analyze research models
since it tends to simplify real phenomena, at the same time it has the problem that various
aspects of a policy cannot be effectively reflected. This potential problem is what has
been pointed out by most existing empirical studies that examined policy variables.
Therefore, as a way to address this potential problem, it is deemed necessary for future
studies to try to divide policy variables of nations into different stages based on the level
of establishment and application (more detailed data needs to be collected for empirical

studies) and to reflect them in research models.
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IPTV is one of the pay TV services and is growing while competing against
existing services, such as cable TV and satellite TV. Therefore, in the process of IPTV
diffusion, new IPTV subscribers will include those who subscribe to any pay TV service
for the first time and those who used to subscribe to other pay TV services. Hence, in the
case of a nation of which pay TV market is mature, subscribers to other pay TV
broadcasting services who decide to switch to IPTV are more likely to help IPTV
diffusion rather than new subscribers. In the case of a nation with a less mature pay TV
market, subscribers that newly subscribe to pay TV services will form the basis of IPTV
diffusion. Therefore, in order to examine IPTV diffusion from multi-faceted perspectives,
it is required to design and analyze research models that could reflect the actual market

competition situation and consumer-level data in a sophisticated manner.

This dissertation holds significance in that the process of IPTV diffusion was
empirically analyzed using a panel dataset at the country level to draw useful results,
thereby building a basis for comparative studies between nations on the process of IPTV
diffusion. If IPTV services are more fully adopted in the market, and more nations
provide IPTV services, a study that uses improved research models of this study and
takes more various perspectives into consideration will be able to be carried out in the

future.
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Appendix 1: Questionnaire for Interviewees

<Questionnaire for Government Officials>

. What was the background of the enactment of IPTV Act?

1.1 Could you explain the process of the enactment of IPTV Act?

1.2 Could you explain in detail how (in what process) IPTV Act influenced IPTV
diffusion?

. What impact do you think the establishment of a unified regulatory government entity

had on IPTV?

2.1 What was the process of creating such the unified regulatory body?

2.2 Compared to the past, please explain in detail the role of the new regulatory body
in the diffusion of IPTV.

. How effective were regulatory policies stipulated in the IPTV Act (i.e. cross-

ownership regulations and other regulations adopted from the Broadcasting Act and

the Telecommunications Act)?

. The Korean government has not only regulatory policies but various promotional

policies for IPTV as well. How effective are they?

. Is there a difference in policy content (emphasis on the main point) between at the

time of IPTV launch and in the process of IPTV diffusion? If so, what are the

differences?

. Despite Korea’s well-established broadband infrastructure, why do you think IPTV

diffusion was slow?

218



. Recently, however, IPTV services are spreading rapidly. Why?

. Could you explain about future policy direction?

<Questionnaire for IPTV Operators>

. Why was IPTV defined and put in a business category separate from CATV, Internet
TV, and Digital TV?

. What is the difference between pre-IPTV and IPTV?

. When did you start preparing to launch IPTV business, and what was the reason of
delay?

. What were the most influential factors in starting IPTV business?

. What were the factors that influenced the diffusion of IPTV?

5.1 In the first few years after launch, IPTV has been rather slow in its roll out. Why?
5.2 In recent years, however, IPTV service has been fast spreading. Why?

. What are competitive services of IPTV, and in the process of IPTV diffusion, what
changes took place in the relationship with competitive services?

6.1 What is the impact of digital TV diffusion on IPTV?

6.2 What is the impact of digital TV diffusion on CATV?

6.3 Is there a need to provide mobile IPTV?

. Among many government policies, which policy in particular do you think had a
major impact on IPTV diffusion?

7.1 Why was the IPTV Act needed? And, what is its impact on IPTV diffusion?
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1.

2.

3.

4.

7.2 How did the establishment of a unified regulatory government body influence
IPTV business?

7.3 What was the impact of LLU on IPTV diffusion?

7.4 What was the impact of cross-ownership regulation on the launch of IPTV
service?

7.5 The Korean government has both regulatory policies and promotional policies for

IPTV. Do you think promotional policies have been effective?

. What impact do you think Korea’s broadband infrastructure had on IPTV diffusion?

8.1 Despite the well-established broadband infrastructure in Korea, why do you think
IPTV diffusion has been so slow?

8.2 What measures are being taken to guarantee the QoS of IPTV service?

8.3 Have separate premium networks for IPTV been established to ensure QoS? (If so,

1sn’t IPTV a service with distinctively better quality than normal Internet TV?)

<Questionnaire for Research Institutes and Industry Associations>

Why was the launch of IPTV services delayed?

In the first few years after the launch, the diffusion of IPTV has been rather slow.
Why?

Recently, IPTV services are fast spreading. Why?

What is the relationship between IPTV and its competitive services (i.e. CATV,

satellite TV, digital TV)?
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5. Do you think that consumers choose IPTV by comparing it to its competitive services?
If you think so, why? And, what are the discriminating features of IPTV?

6. Future prospects for IPTV services?
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Appendix 2: Internet Multimedia Broadcasting Business Act

[Partial amendment 2008.2.29]

Chapter 1 Provisions

Article 1 (Purpose) Under the current environment of broadcasting and communication
evolving together, this act is to act on an adequate operation of broadcasting business
utilizing internet multimedia in order to protect rights of users, develop progress of
technology and industry, protect the public interest of broadcasting, improve the culture
of citizens and eventually contributing to the development of national economy and
enhancing public welfare.

Article 2 (Definition) The definition of the terms used in this act is as follows.

1. "Internet multimedia broadcasting” is a broadcasting that offers various contents such
as data, visual image, audio, electronic transaction including real time broadcasting
programs to users through a television monitor securing a certain quality of service in a
two-way communication internet protocol type by using broadband integrated
information communication network(regardless of self-owned or leased, it excludes the
electric communication line facility that is used in services that utilizes frequency in

order to secure terminal communication business according to article 10, Para 1, item 1 of

"Frequency act ).
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2. "Broadband integrated information communication network etc” is the Broadband

integrated information communication network according to article 2 item 5 of 2 of

I Information society acceleration act ; and the electric communication line facility

according to article 2 item 3 of Telectric communication act .

3. "Real time broadcasting program" is a broadcasting program that is transmitted or

offered by broadcasting business operator according to article 2 item 3 of broadcasting

act ;or the internet multimedia broadcasting contents operator and is to offer by not

changing the contents and formation.

4. "Internet multimedia broadcasting business" is business as of follows.

A. Internet multimedia broadcasting offering business: A business where the Internet
multimedia broadcasting offering operator (receives contents according to the article 18
para. 1) in order to offer to Internet multimedia broadcasting presents contents to the user
B. Internet multimedia broadcasting contents business: A business that offers Internet
multimedia contents to Internet multimedia broadcasting business operator

5. "Internet multimedia broadcasting operator" is the business as of follows.

A. Internet multimedia broadcasting offering operator: A person who is approved
according to article 4 para. 1 in order to act on Internet multimedia broadcasting offering

business
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B. Internet multimedia broadcasting contents operator: A person who is approved or
reported and registered according to article 18 para. 2 in order to act on Internet
multimedia broadcasting contents business

For Internet multimedia broadcasting business of article 3 (related to other law), this law

is applied preferred to other law.

Chapter2 Approval of business

Article 4 (Approval of Internet multimedia broadcasting offering business etc ) @ One
who wants to act on doing Internet multimedia broadcasting offering business needs to
get approval of the Broadcasting and the Communication Committee. <Amended
2008.2.29>

(2 Approved one according to para. 1 is limited to corporation.
(3 One who wants to get approved according to para. 1, should submit a approval request

form including the followings to the Broadcasting and the Communication Committee.
<Amended 2008.2.29>

1. Corporation name, address and name of CEO

2. Business plan including contents offering plan

3. Documents that prove financial and technological ability

4. Facility plan(For lease of major facilities, it includes lease plans)

5. Other matters ruled by presidential rules.
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@ For approving Internet multimedia broadcasting offering business, Broadcasting and

the Communication Committee should inspect the following para. And annouce the
results. <Amended 2008.2.29>

1. Feasibility of public responsibility, fairness, public interest of broadcasting

2. Adequacy of supplying plans of contents and contribution toward developing
broadcasting visual industry

3. Adequacy of securing plan of fair competition in a fee-rated broadcasting market

4. Adequacy of business plan for organization and human resource operation etc

5. Financial and technological ability

6. For corporations that are established by requester, whether the establishment of the
corporation is clear

7. Whether the facility plan is adequate

8. Other matters that are needed in business execution

(® Deleted <2008.2.29>

® Broadcasting and the Communication Committee should give approval within 3
months if there is no particular reasons. <Amended 2008.2.29>

(D For processes needed in the approval of Internet multimedia broadcasting business

offering according to article 1 and scores for the evaluation standards and other matters

should be reuled under the presidential rules. <Amended 2008.2.29>
Article 5 (approval term etc) (D The approval term of Internet multimedia broadcasting

offering business is within 5 years under the presidential rule.
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(2) For re-approval of Internet multimedia broadcasting offering business, follow article 4.

Article 6 (Business scope) D Internet multimedia broadcasting offering business takes
the whole nation as a business scope. However, when business is approved by article 4

para. 1, and when there is a request from a small/medium company owner according to

article 2 para. 1 of "Small and medium company act;and it is acknowledged that the

Broadcasting and the Communication Committee is needed, it is not applied. <Amended

2008.2.29>

(2When a terminal communication business operator according to article 34 para. 3 item

1 and item 2 of "electric communication act ; gets approval according to article 4 para. 1,

from the day of the approval and within the term of presidential rule, the service should

be started in every broadcasting region regulated by the Broadcasting and the

Communication Committee according to article 12 para. 2 of the "Broadcasting act.

<Amended 2008.2.29>

Article7 (Disqualification matters) (D Ones who fall into one of the following items
cannot act on the internet multimedia broadcasting offering business according to article
4 para. 1.

1. Nation or local self-governed organization

2. Stock according to article 8 and 9 or corporation which exceeds the limit of ownership

of shares
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3. One who has not passed 3 years after the approval is cancelled according to article 24

para. 1
(2 One who falls into one of the following items cannot become an executive of a

corporation approved by article 4 para. 1.
1. Non-adults, quasi-incompetent or incompetent

2. One who has not returned after bankruptcy

3. One who has violated this act, "Broadcasting act, "Electric communication act |,

FElectric communication business act; and "Rule for accelerating usage of information

communication network and protection of information ;and fined and who has its

execution terminated(includes cases where execution is terminated) or 3 years hasn't
passed after the execution is exempted

4. One who has conducted a crime and sentenced to imprisonment according to article 87

to 90, article 92 and article 101 of "Criminal act, article 5 to 8 and article 9 para. 2,

article 11 to 16 of "Military criminal act , or article 3 to 9 of "National Security act; and

where the execution of the sentence is not terminated or who has been stated to not get

sentenced or who is under probation.

5. One who is under security observation according to " security observation act; or

Funder execution of curing custody according to "Curing custody act
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(3 Foreigner or head of a foreign corporation or organization cannot become a CEO of
corporation approved by article 4 para. 1.
Article 8 (Prohibition of combining business etc) 1 When an internet multimedia

broadcasting offering businessman issues a stock, it should follow the registered method.

(2 Corporation who manages newspaper according to "Laws of freedom and securing

function for newspaper etc jor news clip according to "Law of news communication

development (includes special experts under presidential rule) cannot own the stocks of

internet multi media broadcasting offering business or cannot own exceeding 49/100 of

the total shares.
(3 Companies or subsidiaries (includes special experts under presidential rule) that falls

into presidential rules if total asset among the companies according to article 2 item 2 of

MLaws for regulation of monopoly and fair transactionor corporation(includes special

experts under presidential rule) that manages newspaper according to "Laws of freedom

and securing function for newspaper etc ;or news clip according to "Law of news

communication development ; (includes special experts under presidential rule) cannot

combine management of internet multimedia broadcasting contents business that acts on

general formation or specialized formation for reporting or cannot own its stock or shares.
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@ Internet multimedia broadcasting offering operator cannot manage (means combining

management or owning 5/100 of the total shares) a broadcasting channel using business
exceeding 1/5 of each total business unit for television broadcasting channel usage
business and radio broadcasting channel usage business and data broadcasting channel

usage business according to article 2 and execution law of 2 of article 1 of the

'Broadcasting act.

Article 9 (Limitation of stock ownership of foreigners etc ) @ One who falls into one of

the following items cannot add with the other one and own the stocks(limited to stock
with voting rights and includes stock equivalents and invested shares such as stock
depositary receipt. Same as below) of the internet multimedia broadcasting offering
operator or internet multimedia broadcasting contents operator (excludes internet
multimedia broadcasting contents operator that acts on general formation or specialized
formation on reporting) or shares exceeding 49/100 of its total issued stock.

1. Foreign government or organization

2. Foreigner

3. As a corporation which has a foreign government or organization or foreigner
(Includes special related ones according to article 2 para. 20 item 1 of T Security
transaction act. Same as below for this item) as its major shareholder and owns over
15/100 of the total issued stocks (For internet multimedia broadcasting offering operator,

it excludes corporation which owns less than 1/100 of the issued stocks or shares of

internet multimedia broadcasting offering and for internet multimedia broadcasting
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contents operators, it excludes corporation which owns less than 1/100 of the issued

stocks or shares of internet multimedia broadcasting contents operators)

(2) One who falls into one of the article 1 item 1, cannot own stocks or shares of internet
multimedia broadcasting contents operator that acts on general formation or specialized
formation of reporting.

Article10 (Limitation of exceeded ownership by shareholder etc ) (D When one violates
the article 8 or 9, one who owns stocks or shares that rendered reason of violation cannot
exercise its voting rights for the ownership or its excess.

(2 For owners who has violated the article 8 or 9 or had reasons for violating of the
stocks or shares, the Broadcasting and the Communication Committee can order such
matters within the term of 6 months. <Amended 2008.2.29>

3 One who has been ordered according to para. 2, should adjust within the term of the
matters ordered.

Article 11 (Change of approved matters) (D When one who has been approved by the
internet multimedia broadcasting offerer according to article 4 para. 1, wants to change
the matters ruled by presidential rules, one should get a approval of change according to
the presidential rules.

@ For matters of process of changed approval and inspections, it should follow article 4.

Chapter3 Securing and accelerating fair competition
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Article12 (Acceleration of fair competition) (D The government should try hard to set up

an efficient competition of internet multimedia broadcasting offering business and to for
a fair competitive environment and avoid the dominating force of other business transfer
into the internet multimedia broadcasting offering business.

@ In order to set up competition strategy to set up efficient competition system and fair
competition environment according to para 1, we form an evaluating committee to act on
a competition status evaluation for the internet multimedia broadcasting offering
business .

@ The evaluating committee is composed of 9 people and the chair of the committee
should be headed by the chair of the Broadcasting and the Communication Committee.
<Amended 2008.2.29>

@ The evaluating committee can request submission of data needed in evaluating the
status of competition according to article 2 for the internet multimedia broadcasting
offerer.

(5 Detailed method of avoiding the dominating force of other business not to transfer into
the internet multimedia broadcasting offering business, detailed standard/process/method
of evaluation of status of competition, installation and organization of evaluating
committee and selecting method of task and components and terms and status is to be
ruled by the presidential rules.

Article13 (limitation of market share etc ) (D Specific internet multimedia broadcasting

offerer cannot add the operator and specific internet multimedia broadcasting offerer and
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offer service that exceeds 1/3 of the household on rates including the internet multimedia
broadcasting, general cable broadcasting, satellite broadcasting for each broadcasting

region stated by the Broadcasting and the Communication Committee according to article

12 para. 2 of "Broadcasting act,. However, within 1 year after this act is enacted it

cannot offer service that exceeds 1/5. <Amended 2008.2.29>

@ If the internet multimedia broadcasting offerer violates the para. 1, Broadcasting and
the Communication Committee can set a term of within 6 month and can order to adjust
the matters. <Amended 2008.2.29>

@ The operator that received the adjustment order according to para. 2 should adjust the
matters within the term.

Articlel4 (Equal offering of electric communication facility ) @ When there is an access
or request of usage for the electric communication facility needed in offering service
from the internet multimedia broadcasting offerer, you cannot decline this without a
rational and adequate reason such as lack of own facility and protection of sales

confidential facts.
(2) Without a rational and adequate reason, the internet multimedia broadcasting offerer

cannot stop or limit the usage of own facility which is used by other the internet
multimedia broadcasting offerer.

@ The internet multimedia broadcasting offerer should not offer its own facility at a

disadvantaged terms to the other internet multimedia broadcasting offerer.
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@ Matters such as the scope of the electric communication facility from para. 1 to 3,
reason for decline/stop/limits of offering facility, method and process of offered facility
and estimation principles of using facility is to be ruled under presidential rule.

Article 15 (reporting Article of usage etc. ) (O The internet multimedia broadcasting
offerer should set the rate and using terms(stated as "Article of usage” hereafter) of the
service report to the Broadcasting and the Communication Committee (including report
of change) and for the using rate, it should receive the approval from the Broadcasting
and the Communication Committee. (including approval of change). <Amended
2008.2.29>

(2) One who wants to get approval for the using rate according to para. 1, (including
approval of change) should submit the evidence of the fee including the admission fee,
basic fee, using rate, additional service fee and other fees ( if changed, it should include
the old/new comparison table) to the Broadcasting and the Communication Committee.
<Amended 2008.2.29>

Article 16 (Protection of user) O The internet multimedia broadcasting offerer should
take care of righteous thoughts or complaints from the users regarding the service one
offers.

@ The internet multimedia broadcasting offerer should take keen measures to protect
information of users acquired from service or process of offering electric communication
facility and should not disclose such personal information. However, if one agrees or it

follows the adequate process according to the rules of other laws, this does not apply.
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@ The internet multimedia broadcasting offerer should give the right compensation if the
user suffers loss due to wrong offerings of personal information according to para. 2.
Article 17 (Prohibition) @ Among each items of the following that harms fair

competition among operators or has users suffer loss, the internet multimedia
broadcasting offerer should not act on such conduct or a third party should not act on
such conduct.

1. Conducts that decline the offering of internet multimedia broadcasting service without
righteous reason

2. Different from the articles of using, conducts that offer internet multimedia
broadcasting service or requesting using fee different from the usage contract

3. Conduct that used information of users that was required from the process of the
internet multimedia broadcasting service

4. Conduct that offers internet multimedia broadcasting service at a advantaged or
disadvantaged rate or usage terms differentiated from the users wrongly.

5. Conducts that force a wrong contract upon the internet multimedia broadcasting offerer
using one's status or declining adequate profit distribution

6. Conducts that hinders the watching of other programs of broadcasting operators or
hinders the contract of offering service

7. Conducts that decline/stop or limit the use of electric communication facility such as
telegraph poles, lines and communication device which is needed in offering service for

other broadcasting operators without any righteous reason
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(@ For cases where internet multimedia broadcasting offerer acts on a conduct among

each items of item 1, the Broadcasting and the Communication Committee ( discussed
with fair trade committee) can set a surcharge ruled under presidential rule less than
2/100 of the sales amount to the internet multimedia broadcasting offerer considering the
contents and level of the violation, term and numbers of violation conducts, volume of
profits acquired from violations. However, for cases of no sales or when it is hard to
calculate the sales amount and is ruled under presidential rule, it can set a surcharge less

than 0.5 billion won. <Amended 2008.2.29>
@ When one does not pay the surcharge according to para. 2 within the payment term,

Broadcasting and the Communication Committee collects it according to the examples of

nonpayment of national tax. <Amended 2008.2.29>
@ Detailed types and standards of conducts according to each item of para. 1 is to be set

by presidential rule.

Chapter 4 Internet multimedia broadcasting contents

Article 18 (Supplying contents etc ) (D Broadcasting operator according to article 2 item

3 of "'Broadcasting act, communication operator according to article 21 of TElectric

communication business act ;and ones who produces and supplies contents according to

other laws can supply the internet multimedia broadcasting contents to internet

multimedia broadcasting offerers.
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(2 Ones who want to supply contents according to para. 1 should report or register to

Broadcasting and the Communication Committee. However, one who wants to supply
contents specialized in reporting or product introduction and sales or contents covering
various fields such as reporting/culture/entertainment to internet multimedia broadcasting
offerer should get an approval from Broadcasting and the Communication Committee.
<Amended 2008.2.29>

@ Detailed process and methods needed in reporting, registering and approving para 2, is

to be ruled under presidential rule.

Acrticle 19 (Development policy for contents business etc) Excluding cases that are ruled
by other laws, the government should set and execute a policy to develop the contents
business such as fair competition among contents offered to internet multimedia
broadcasting offerers and forming a fund to enhance related industry.

Article 20 (Equal access of contents) (D When the broadcasting program(stated as "major

broadcasting program" hereafter) offered by the internet multimedia broadcasting
contents operator(reported and registered and approved by article 18 para.2) is notified by
the Broadcasting and the Communication Committee according to the presidential rule
standard, it should be offered without discrimination at a fair and rational price to the
internet multimedia broadcasting offerer so that citizens can watch it and should not
hinder the benefits of TV watchers and fair transaction orders for contract conducts of

major broadcasting program. <Amended 2008.2.29>
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(2 When the major broadcasting programs of para 1. is notified, the Broadcasting and the

Communication Committee should hear out the views of Minister of Culture, Sports and
Tourism and broadcasting operator and TV watchers. <Amended 2008.2.29>

@ For internet multimedia broadcasting contents operator that violated para. 1, the

Broadcasting and the Communication Committee can order necessary adjustments such
as stopping prohibition. In this case, Broadcasting and the Communication Committee
should give a period to the one before the adjustment and have one state one's thoughts.
However, when one does not follow without any righteous reason, it does not apply.

<Amended 2008.2.29>

Article21 (Composition and operation of broadcasting program) (O The internet
multimedia broadcasting operator cannot operate the channel directly.

(2 For the censorship of real time broadcasting program that is offered by internet

multimedia broadcasting contents operator, it follows the article 32, 33 and 100 of
Broadcasting act ;.
@ For the real time broadcasting program that is offered by internet multimedia

broadcasting offerer, it follows the para. 1 to para. 3 of article 70 of "Broadcasting act. In

this case, the "General Cable TV operator” is seen as "Internet multimedia broadcasting
offerer" and "Channel™ as "Unit of real time broadcasting program offered by internet

multimedia broadcasting offerer".
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@ Acrticle 69, 71 to 74, Article 76, para. 3 of Article 76, para. 5 of article 76, para. 1 to 4

of article 78 and para. 2 of article 78 of "Broadcasting act ; follows matters for program

formation of contents operator, formation of local broadcasting program, formation of
broadcasting program produced outside, advertising, notification of cooperation, supply
of program, adjustments for securing watching rights, recommendation of successive
formation for programs, re-transfer. In this case, "Broadcasting operator” is seen as the
"Internet multimedia broadcasting offerer or Internet multimedia broadcasting contents

operator".

(® For disaster broadcasting, it follows the article 75 of "Broadcasting act ;. In this case,

"Broadcasting operator" is seen as the "Internet multi media broadcasting offerer".

Chapter 5 Supplementary rules

Article 22 (Suspension or termination of business) @ When the Internet multimedia
broadcasting offerer wants to suspend or terminate the whole or part of the business, the
notice should be notified to the service user and reported to the Broadcasting and the
Communication Committee 30days before the estimated Suspension or termination date.

<Amended 2008.2.29>
(2 When the internet multimedia broadcasting contents operator wants to suspend or

terminate the whole or part of the business, one should report it to the Broadcasting and

the Communication Committee. <Amended 2008.2.29>
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Article 23 (donation of business patner etc) (O In order to enhance the internet

multimedia broadcasting industry and to use it to the business for developing the welfare

of the user, the Broadcasting and the Communication Committee can invest it into the

broadcasting development fund according to article 36 of " Broadcasting act for the

internet multimedia broadcasting business operator. <Amended 2008.2.29>

(2 Matters for the subjection, collection and distribution rate, operation and management
of the donation according to the para. 1 is ruled under the presidential rules.

Article 24 (Cancellation of approval and suspension of business) (O When the internet
multimedia broadcasting offerer falls into one of the following items, Broadcasting and
the Communication Committee can cancel the approval of the business or can suspend
the business within 1 year period according to this law. However, when it falls into the
item 1, one should cancel the approval. <Amended 2008.2.29>

1. When it was approved according to para. 1 of article 4 by methods of wrong or other
misguided method

2. When the business has not started within 1 year or suspended for more than 1 year
from the the day of the approval according to para. 1 article 4

3. When the order according to para 2 of article 10 and para. 2 of article 13 has not been
executed

(@ Standard, process and other matters according to para 1 is to be ruled under

presidential rules.
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Article 25 (Surcharge) O When the internet multimedia broadcasting offerer falls into

one of the items of para 1 of article 24 and when the cancellation of the approval or
suspension of business gives serious problems to the user of the business or hinders
public interest, the Broadcasting and the Communication Committee can sentence a
surcharge considering the volume of acquired profit due to the suspension of business or
cancellation of approval and violation within the amount less than 3/100 of the sales
amount for the internet multimedia broadcasting business. <Amended 2008.2.29>

(2 When one who has to pay the surcharge but hasn't paid the surcharge within the

payment period according to the para.1, Broadcasting and the Communication Committee
collects the amount according to the national tax collection. <Amended 2008.2.29>

@ The type of violation that sets surcharge according to the para. 1 and the surcharge
amount and other matters is to be ruled under presidential rules.

Article 26 (Adjustment order etc) (D When the internet multimedia broadcasting offerer
falls into each of the items, Broadcasting and the Communication Committee should set
an adjustment order. <Amended 2008.2.29>

1. When the work process seems to hinder the benefits of users significantly

2. When problem occurs in offering internet multimedia broadcasting due to accident and
no measures were taken promptly

3. When one violated this law or orders according to this law
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(2) Broadcasting and the Communication Committee can order the suspension of offering

the service to a person who manages the internet multimedia broadcasting business

without approval according to para.l of article 4. <Amended 2008.2.29>
3 Broadcasting and the Communication Committee can order the suspension of offering

the service to a person who managed a internet multimedia broadcasting contents
business without reporting or registering or getting approved according to the para. 2 of
article 18. <Amended 2008.2.29>

@ Broadcasting and the Communication Committee can take necessary measures for the

suspension of violation, change of article of usage and deletion of contract articles when
there was violation of the para.1 of article 17. <Amended 2008.2.29>
Acrticle 6 Penalty

Article 27 (Penalty) (D One who falls into one of the following item is sentenced to a less

than 2 years of imprisonment or less than 30 million won fine.

1. One who does not get approval(includes approval of change) according to para 1. Of
article 4 and manages the internet multimedia broadcasting business

2. One who violates para.l of article 14 and declines the request for access and usage for
essential electric communication facility without any reasonable and fair reason

3. One(internet multimedia broadcasting offerer) who violates para 2. of article 14 and
suspend or limits the usage of self-owned facility without any reasonable and fair reason
4. One who violates para 3. of article 14 and offers self-owned facility to other internet

multimedia broadcasting offerer at a differentiated amount and terms wrongly
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5. One who violates para 2. of article 16 and discloses information

6. One who violates the business suspension order according to paral. of article 24
(2 When the head of the corporation, corporation or the proxy/user of one person and

other employees violates from item 2 of para.1 to item 4 for the tasks for the corporation
or person, it not only penalizes the person who violated but also sentenced fine for each
item of the corporation or person. However, when a corporation or person does not get
negligent and takes keen care and supervision in order to prevent the violation, it does not
apply to it.

Article 28 (Fine) (D For one who falls into one item of the following items, it sets a fine
less than 10 million won.

1. One who did not submitted evidence according to para. 4 of article 12

2. One who has not reported the usage article according to para.1l of article 15 or who
offered internet multimedia broadcasting business without approval of usage fee

3. One who did not submit evidence according to para. 2 of article 15

4. One who did not take measures for protecting information of the user according to para.
2 of article 16

5. One who did not report according to article 22

6. One who did not implement the adjustment order according to article 26

@ The fine according to para.l is to be sentenced by the Broadcasting and the

Communication Committee(stated as "Sentencing party” hereafter) ruled by the

presidential rule. <Amended 2008.2.29>
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(3 One who does not follow the fine order according to para.2 can protest to the
sentencing party within 30 days of the order.
@ When one who gets a fine sentence according to para. 2 protests according to para. 3,

the sentencing party should notify to the related court right away and the court which

received the notification should execute the court for the fine according to the "Non-

lawsuit process law ;.

(5 When one does not protest within the period according to para. 4 and does not pay the

fine, it is to be collected by the national tax examples.

Additional rules <#8849,2008.1.17>

(D(Enactment date) This law is to be executed from 3 month of the statement date.

(@ Deletion <2008.2.29>

(3 Deletion <2008.2.29>

@ (Measures on ownership limitation) When the corporation according to para. 3 of
article 8 owns the stock or share of a corporation that acts on broadcasting channel

business which works on specialized formation for reporting of the "Broadcasting act

and when the broadcasting channel user is to operate a internet multimedia broadcasting
contents business for reporting, onw can own the stock or share within the limit of stocks

or shares owned by the corporation regardless of the para.3 of article 8.

(B Deletion <2008.2.29>
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Additional rules(Laws on the installation and operation of broadcasting communication
committee) <#8867,2008.2.29>

Article 1(enactment day etc) This law is to be executed from the enactment day.
<Evidence omitted>

Omit from article 2 to article 6

Article 7(Amendment of other law) Omit from @ to @

Part of the internet multimedia broadcasting business act to be amended as follows.

Among the paral of article 4, "the minister of information communication ministry
approved by the broadcasting and communication committee" is to be "broadcasting and
communication committee™ and among each items of the same article, "recommended
approval™ to be "approval® and "to broadcasting and communication committee &
minister of information communication ministry" to "to broadcasting and communication
committee” and among each item of the same article of para.4, "broadcasting and
communication committee” to “broadcasting communication committee” and
"recommended approval” to "approval” and other parts excluding para.5 of the same
article to be deleted and the para. 6 of the same article 4 to para.8 of article 4 and from
the para.1 and 2 for the same article para.5 to the item 6 and 7 of para. 4 of the same
article to item 6 and 7, among the para.6 of the same article, "broadcasting and
communication committee and minister of information communication ministry is to get
recommended approval and approval” to "broadcasting and communication committee is
to be approved” and among the para.7 of same article "approved recommendation and

approval” to "approval”.
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Among the evidence of para.l of article 6, "broadcasting and communication committee
and minister of information communication ministry” to “broadcasting and
communication committee™.

"broadcasting and communication committee™ of the para.2 of article6, para. 2 of article
10, main part of para.1l of article 13 and para.2, para.1 and 2 of article 15, main part of
para.2 of article 17 and para.3, main part of para. 2 of article 18 and evidence, para.1, 2, 3
of article 20 and its main part, para.2 of article 22 and para.l of article 26 and its part
excluding the part and para.3 and 4 to "broadcasting communication committee".

Among the para.3 of article 12, "Co represented by the head of broadcasting and
communication committee and minister of information communication ministry" to
"head of broadcasting communication committee"™.

Among the para. 2 of article 20, "minister of culture and tourism" to "minister of culture,
sports and tourism".

Among the para.l of article 22, "to the broadcasting and communication committee and
minister of information communication ministry” to "to broadcasting and communication
committee”.

Among the para. 1lof article 23, "broadcasting and communication committee and
minister of information communication ministry is " to "broadcasting and communication

committee is”, "information communication development fund according to the

broadcasting development fund and article 33 of [information society acceleration act ;to

"broadcasting development fund" .
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Among the main part excluding each item for para.1 of article 24, para.1 of article 25 and
para. 2 of article 26, "Minister of information and communication ministry discusses with
the broadcasting and communication committee” to "broadcasting and communication
committee is" and among the para. 2 of article 25, "Minister of information and
communication ministry is" to "broadcasting and communication committee is".

Among the para. 2 of article 28, "broadcasting and communication committee or minister
of information and communication ministry(stated "sentencing party" hereafter) " to
"broadcasting and communication committee is(stated "sentencing party" hereafter)".
Additional rules up to para. 2, 3 and 5 to be deleted.

Omit from 9 to <20>

Omit from article 8 to article 12

246



