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A Roadmap for Developing Digital Content Distribution
Infrastructure
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Unlike physical products, the distribution of digital content has involved many participants in all distribution phases
from providers to consumers. The longer the distribution channel for services is, or the more participants that take
part in it, the more the added value of the content increases. Consequently, the customer usefulness has been
maximized. In order to enhance the values of digital content, it is utterly urgent to implement a service infrastructure
that could be shared by all participants along the distribution path. Digital content is distributed from a creator to
a final user through complex value chain stages. All the participants along the value chain exchange information about
copyrights, marketing, and contents themselves, through the distribution channel. Recently, the more the distributed
Information Technology environment has been widely used, the more the necessity of an identifier for digital content
has been increased. In this paper, we examine the current status of the Korean distribution market of digital content,
identify necessary distribution services of digital content, and establish a systematic roadmap to implement these
services.
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1. Introduction

In the distribution of physical products, the
shorter the distribution channel is or the fewer the
participants there are, the more usability customers
perceive. The case of digital content distribution
follows Metcalfe's law that the network value is
relative to square the number of participants. That
is to say, the longer the distribution channel for
services is (or the more participants take part in),
the more values of content are added. Consequent—
ly, the usefulness which customers perceive is
maximized[1]. Another difference of the distribu-
tion of digital content from that of physical prod-
ucts is that there is clear difference between pri—
mary use and secondary use. Digital content could
be used for various purposes in many fields by us-
ing information technology (IT for short). It is ur—
gent to establish an infrastructure where each par—
ticipant along the path of digital content distri—
bution, shares information about digital con—
tent. Digital content is delivered from a creator to
a final content user through a complex value chain
[Figure 1.
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[Figure 1] Value Chain of Digital Content

Major participants related to the distribution
channel of digital content include copyrighter, con—
tent producers, content sellers, and content con-
sumers. They exchange information about copy-
rights of content and content itself through the dis-
tribution channel [Figure 2]. If there are no identi-
fiers for digital content and its meta data which
includes all information about the digital content,
there are many duplicated or redundant digital con—
tent along the value chain. That causes inefficiency
of digital content distribution[2].
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[Figure 2] Information Exchanges Along Digital
Contents Distribution Channel

In order to manipulate and manage many digital
content which staggers under the distributed envi-
ronment efficiently, the necessity of identifiers for
digital content is increased. Since digital content is
manipulated and modified along the distribution
channel, for effective content management, it is
very important to have their identifiers and meta
data. By using the identifiers and the meta data,

searching behaviors of participants of the digital
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content value chain can be enhanced. suggests a roadmap to implement these services.
Therefore, in order to deliver or use digital con—
tent and its meta data that go beyond boundaries 2. Business Models in Digital
among distribution domains managed by mutually Content Industry
different subjects, a standard identification system
should be built. The system must generate a unique Along the digital content distribution channel,
identifier for digital content in the world as well many participants are involved, having different
as be accurate and machine-readable, through all roles and business models. A well known business
the stages of the life cycle of digital content from model in the digital content industry is Imprimatur
creation to consumption of digital content. Model[3]. This model consists of Content Provider,
The goal of this research is to identify a road Syndicator, Aggregator, Retailer, and Service or
map for developing digital content distribution Infrastructure. Imprimatur is a project to develop
channels by analyzing Korean and international digital content distribution model in Europe, and its
distribution markets of digital content. Various dis— goal is to make a blueprint of multi-media content
tribution services would be needed to implement businesses for future digital content transactions.
efficient distribution markets of digital content. The Imprimatur Business Model was designed to
First of all, the basis of these various distribution provide an infrastructure in which participants
services is to introduce an identifier which could such as Creator, Content Provider (CP for short),
identify unique digital content. This paper exam- Media Distributor, Purchaser, Rights Holder, IPR
ines the current status of Korean markets for digi- Database, Monitoring Service Provider, Unique
tal content distribution and their structures. Finally, Number Issue, and Certification Authority, can
it identifies necessary distribution services and freely share content information together [Figure 3].
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Since digital contents are delivered to consumers
by communication network, they would have fewer
bottlenecks on the value chain than physical ones.
However, it is true that there is no co-operation
or information sharing among subjects who partic—
ipate in the value chain. Because of many above-
mentioned features of digital capital, subjects in the
value chain provide consumers with their own ver—
sions of digital contents. This could create in-
efficiency of digital content distribution.

e The Imprimatur Business Model suggests four
major players.

1) Content Provider : The Content Provider (CP
for short) that manufactures, commercializes, and
provides digital contents is the core of digital con—
tents business model. This takes charge of primary
or secondary manufacturing digital content. How—
ever, a large majority of CPs have weak finance
foundation and qualitative limitations of contents.
They are caused by lack of understanding about
copyrights, online distribution as well as irrational
treatment of division of earnings or contracts from
large companies.

2) Content Syndicator : The Content Syndicator
collects contents from various content providers on
the wire or wireless internet, digitalizes offline
contents, and then provides them to sites or service
companies that need related contents. Although
they take charge of collecting or processing digital
contents, and providing additional services, they
experience difficulty in collecting digital contents.
This limitation is caused by complexity of securing
copyrights and difficulty of identifying original
sources of digital contents.

3) Content Aggregator : Content Aggregator
means an intermediary media—enterprise or know—
ledge portal site, which serves collaborating enter—

prises or other providers with its own media—plat—
forms (mobile instruments, internet servers, strea—
ming media, portal/hub sites).

4) Content Retailer : Content Retailer is an en-
terprise model to provide digital content and serv—
ices to final consumers. Because of providing free
services for securing early consumers, it will be
difficult to charging on digital content in the near
future.

3. Current Status of Korean
Digital Content Industry

The Korean digital content industry occupies a
small scale of total domestic industries from the
viewpoints of the number of businesses or em-
ployees. Although the digital content industry has
a far smaller number of enterprises than that of
other industries, its employment or gross—product
1s 4 times or 9 times, respectively, as that of other
industries[4]. This means that the digital content
industry, even with a small scale, is economically

superior to other industries. The market of the dig—

ital content industry consists of distribution—ori—
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[Figure 4] Markets in Digital Content Industry



ented large—sized enterprises, medium-sized pro-
fessional enterprises, and internet-media—oriented
small-sized enterprises [Figure 4]. There are 3,333
domestic enterprises that are related to digital con-
tent at the end of 2004, with 2,145 enterprises re—
lated to creation or services of digital content, 391
enterprises related to distribution, and 802 enter-

prises related to solutions.

3.1 Market Size

The Korea Software Promotion Agency said
that the world market size of digital content in—
dustry was 253 hillion dollars in 2006, that the digi—
tal content industry in Korea was growing at 26
growth-rates per year from 2001, and the Korea
market would become 9 trillion won market in 2006.
But, the yearly growth is decreasing (46.7% in 2001
~2002, 39.7% in 2002~2003, 186% in 2004~2005).
The downward growth would be caused not by
saturation of digital content market, but by mixed
disheartening factors such as continuous minus-
growth of content consumption and customer psy-—
chological resistance of paying fees for online
content. Even in this environment, the fact that the
digital content industry keeps a record of approx—
imate 20% growth proves that the industry has po—
tential growth energy more than other industries.

The Korean industry of digital content has al—-
ready marched into the serious growing stage and
1s expected to expand its market scale continuously
in the future. The industry has mostly recorded
rapid growth since 2001 and most of its growth
was focused on creation or services. Because the
digital content market is now at the early stage,
it has many customer requirements about creating
digital content or serving them to end-customers.

However, as the market reaches the growing stage,
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the market of distribution and solutions is expected

to grow dramatically from now on.

3.2 Current Problems

Although the demand of good—quality content is
increasing as the information infrastructure such
as information telecommunication networks or sat-
ellite broadcasting services implements, the basic
infrastructure for creating and distributing digital
content is still weak. From the viewpoint of in-
dustrial development of domestic digital content,
the biggest problems are that the competitive pow—
er of content is very weak. Currently, there are no
fields that have world-class competitive power
among Korean domestic digital contents and only
parts of content such as online games or broad-
casting programs are popular in East Asia. The
problems of digital content industries are listed
concretely as follows. 1) Any safe infrastructure
of digital content is not implemented. 2) Means for
securing investment of contents manufacturers are
weak. 3) Related fields of digital content run short
of industrial manpower because systems that they
provide digital content enterprises with industrial
manpower leave something to be desired. 4) Go-
vernmental departments related to digital content

lack mutual cooperation of their systems.

3.3 Law and Regulation for Digital Content

Rapid development of digital technologies such
as computer graphics and virtual reality are chang-
ing the industry profoundly from existing enter-
tainment-oriented content industry to complex con—
tent industry that expands its application domain
to service or manufacture fields such as educational

or medical services. To cope with the changeable
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environment of this content industry, the Korea
Ministry of Culture, Sports, and Tourism anno—
unced a vision, Next-Generation Complex Content
Promotion Strategy. The vision says that the Mi—
nistry will promote complex digital content of vari—
ous forms combined with new next-generation
technologies to strengthen the competitive power
of content industries in the world, create new mar-
kets, and finally become a global content leader in
the world. As a new growth ideology as well as
a practical strategy of Low Carbon, Green Growth
in the practical government age, the Ministry de—
cided to intensively foster next-generation digital
content industries of 5 major areas (computer gra-
phics, u-learning contents, virtual reality contents,
and so forth). In order to realize the decision, the
Ministry plans to invest 650 hillion won in technol-
ogy development and industry reconstruction till
2010. To make a new 7 trillion won market and
to create 130,000 employees is expected until 2012,
which would certainly be a leaping to make Korea
one of the top 5 content powers in 2012. In February
2009, the affairs related digital content promotion
transferred from the old Korea Ministry of Infor-
mation and Telecommunication to the Korea Mini-
stry of Culture, Sports, and Tourism, in order to
expand or develop the affairs. The Ministry is now
intensifying work in high-tech digital technologies
and industry—promotion functions on the basis of
existing cultural creativity, and then is expected to
move forward with policies to foster more system-—

atic and total content industries[5].

4. Analysis on Digital Content
Distribution Markets

Digital content distribution is defined as total

process to deliver digitalized content from creators

to consumers [6]. In digital content distribution,
digital content creators serve various types of con—
tent through distribution infrastructure of syndica-
tors. Digital content distribution markets have two
major markets, one for end-users (Business to Cu-
stomer, B2C) and one for business companies (Bu-

siness to Business, B2B).

4.1 International Digital Content Distribution
Markets

In 2008, industries related to digital contents
grew meaningfully in general and showed a possi—
bility that they would play a leading role in devel-
oping IT industries in the near future. Since the
market size of Korean digital content was recorded
as 5,772.1 billion won in the year 2003, the market
had recorded a high growth rate, 14.1%, per year.
In 2008, the market reached 11,182.7 hillion won
[Figure 5] [7].

Domestic Digital Content Market Size { 100 mil. )

111827

101390
89148
80685
66836
57722
0

2003 2004 2005 2006 2007 2008

[Figure 5] Size of Korean Digital Content Market

Now, the center of information telecommuni—
cation industries is moving toward digital content.
The growth rate of hardware has been decreased
due to the fall of the cost to connect to the internet,
the increase of broadband connection rate, and the

penetration of the maturity age of mobile phones



in Europe and Japan. Owing to the increase of the
amount of information by geometric progression,
the digital content that has been recognized for be-
ing offered free becomes difficult to be purchased
by consumers. As the rich-media (such as music
and video) market is expanding, the number of
consumers who intend to purchase for trusted
quality and rapid transmission is growing. There—
fore, these situations show that digital content
would be a principal force in leading the develop—
ment of IT industries in the near future.

Since the first survey recording 5,772.1 billion
won in 2003, the market of Korean domestic digital
content has shown a substantial amount of growth
with average annual 14.1%. In the market size by
the types of business, game recorded 3,012.7 billion
won up by 11% over in 2007 ago. Digital broad-
casting recorded 1,664.8 won up by 9.1%, and digi—
tal video recorded 3384 hillion won up by 8.4%.
The size of digital music market recorded 342.7
won up by 81% over in 2007 ago, and that of mohile
content recorded 1,063.4 won up by 9.5%. The
game market that forms a great part of the digital
content industries showed a substantial amount of
growth, owing to proactive access to foreign mar—
kets by Korean online companies and miraculous
growth of video games that were sparked by the
introduction of Nintendo DS[7].

The Ministry of Culture, Sports, and Tourism
and Korea Software Promotion Agency analyzed
foreign data [Figure 6] in 5 regions including the
USA, Europe, and Asia, and estimated that the
market of digital content in the world will expand
from 303.1 hillion dollars in 2007 to 353.3 hillion
dollars in 2008 by 16.6%. They also forecasted that
the size of the market will reach 632.2 billion dollars
with average 12.3% per year until 2013. The Minis-
try of Culture, Sports, and Tourism said that Kore—-
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an domestic digital content industries had con-
tinued to increase due to commercialization of
IPTV and new complex services according to uni-
fication of broadcasting and communication as well
as acceleration of HD switching of terrestrial and
cable broadcasting, even though their growth rate

had slowed due to world-wide economic recession.
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& Research
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& Research
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[Figure 6] World Digital Content Markets
(100 billion dollars)

4.2 Korean Digital Content Distribution
Market

The Korean digital content distribution market
is capable of expecting to create high value added
by use of explosive increases of internet population
and development of IT technologies such as im—
plementation of information infrastructure. How—
ever, insufficiency of development of distribution
management technologies to support distribution
channel environment does not secure trusted dis—
tribution environment of digital contents. There—
fore, offline growth of distribution is increasing
rather than online growth.

[Figure 7] shows the sales by the types of Kore—
an digital content markets. In 2008, the total sales
of digital content are 11,284.9 billion won where the

sales of creation or service are 9,307.7 billion won
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and those of solution are 1,977.2 billion won. In
2009, the total sales of digital content has been
12,537.1 billion won where the sales of creation or
service are 10,3484 billion won and those of sol-
ution are 2,183.7 hillion won. The total growth rate
of the sales of digital contents is 11.1%. Mean-—
while, the survey revealed that the sales of offline
distribution were bigger than those of online dis—
tribution, which would result from distribution of
illegal online content. That is to say, even though
much digital content is distributed online, it is ille—
gal, so the sales of online contents were less than
those of offline contents. If the copyrights of digital
content is perfectly guaranteed and illegal dis—
tribution is not permitted, the sales volume of on-
line contents would be more than those of offline

contents.
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[Figure 7] Market Size by the Types of Digital
Contents

4.3 Problems of the Korean Digital Content
Distribution Market

Firstly, the infrastructure of revenue in order to
promote digital content distribution is not strong.
Because most enterprises in digital content in—
dustry are small-sized and have weak financial
condition, it is difficult to create digital content with
good quality in time or to implement their own dis-

tribution infrastructure of created contents.

Secondly, infrastructure or standardization of
distribution/management for digital content leaves
something to be desired. Although the technologies
of distribution/management for digital content have
been developed, there are no regulations and poli—
cles to implement various technologies into dis-
tribution channel.

Thirdly, trusted distribution framework of digi—
tal content is now absent. Distribution framework
of digital content to distribute digital content reli—
ably as well as to secure general rights for digital
contents is not implemented.

Fourthly, the function to secure consumers thro—-
ugh transaction verification systems is not weak.
It is urgent to implement transaction verification
systems for revitalize distribution of digital con-
tent. Quality verification systems are needed for
revitalize digital content distribution with good
quality. For continuous growth of digital contents
industries during the quickening period, it is neces—
sary to support policies about measures against il—
legal replications of digital content and intercep-
tions of digital contents harmful to juveniles. In or—
der to effect consumer protection of digital content,
revitalized indicator systems specialized for digital

content need to be put in place.

4.4 Analysis on Digital Content Distribution
Industry

The strength of Korean digital content dis—
tribution industries is that the industries have ad-
vanced information technologies to secure com-
petitive power in the world market. In particular,
Korea has the infrastructure of information tele-
communication to distribute various digital contents.
However, Korea has also demerits in that it has

insufficient standardized systems to control a large



amount of content and insufficient understanding
about online content commercialization. Consider—-
ing progress of media and development of various
digital contents, the standardized systems would
be most likely to rise to the issue in the distribution
market of digital contents henceforth. An oppor—
tune factor for distribution industry of digital con-
tents is the rapid expansion of markets. Even
though the explosive expansion of the market is
common in other markets in their early phase of
market penetration, the market of digital content
distribution has an odd phenomenon, in that the
market of digital distribution acts as a mediator
among industries and is used as a joint or new
power to grow.

Finally, as a threat in Korean digital content dis—
tribution market, many companies in this market
are poor as the market is getting smaller and
smaller. Therefore, they are reluctant to spend
money in technology development and investment.
In fact, the index of average technology of Korean
enterprises obtains an approximate 70 points out
of a possible 100 points. Also, because there are
many small enterprises in the market, their com—
petition is keen. This causes redundancy of tech—
nologies. As the relative importance of basic con—
tent price is getting higher, the barrier of market

penetration is now very low.

5. Implementation of a New
Digital Content Distribu-
tion Market

5.1 Vision and Objectives

For a desirable market of digital content dis—
tribution in the future, it is urgent to implement

the distribution infrastructure that enables players
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related to digital content distribution, such as con—
sumers, content providers, syndicators, and re-
tailers, to do business with digital content on the
basis of trust. [Figure 8] shows the vision and
practical objectives of Korean digital content dis—
tribution markets so as to implement this trust—
worthy infrastructure. Detailed objectives are
composed of 1) systematic management of digital
contents, 2) expansion of usability of digital con—
tents, 3) security of copyrights, and 4) making rev-
enue by digital content creators.

Implementation of Comprehensive Service Systems

/\\

+ Systematic Management of Digital Contents

+ Expansion of Usability of Digital Contents
« Security of Copyrights

+ Business Models of Digital Contents Creators

[Figure 8] Vision and Objectives of Digital
Content Distribution Markets

5.2 Expected Effects

To realize vision and objectives of the dis—
tribution market [8] of digital content would cer—
tainly improve trust of the distribution environment
of digital content nowadays. The expected effects
are : (1) to develop environment for sound and fair
electronic commerce of digital contents, (2) to pro-
mote efficiency to manage and connect digital con—
tents, and (3) to promote to revitalize digitalization
and information services. For requirements and
objectives, consistent services should implemented
from creation to distribution of digital contents in
the distribution market of digital content. The

services would enable digital content to be man-
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aged, as a whole, not only among domestic in—
dustries but also among nations [Figure 9]. These
effects would also secure rights of participants in
related industries and speed up creation and pro—
duction of digital content, which would finally in—

duce industrial development of digital content.

Portal
Services
Appliances
Trusted
Network
Broadcasting Telecommunication
Services Services

1st Stage Among Domestic Industries

2" Stage Among Nations

B ti Telecommunication
Distributions
Trusted
Network

Copyrights "@
Appliances

Portal
Services

[Figure 9] Introduction Stage of Distribution
Framework of Digital Contents

5.3 Major Services in Distribution

Three propositions should be set for 5 major
services in digital content distribution markets. The
propositions are as follows : to establish the trust-
ed distribution environment of digital contents, to
secure infrastructure for service distribution envi-
ronment, and to develop fair business environment
for service distributions. The 5 major services
[Figure 10] mentioned above are as follows :

1) Services to issue an identifier : An identifier

Services to authenticate
an content object

Services to authenticate
business transactions

Services to issue
an identifier for a
content

Services to trace
ﬁ contents

Services to register and
administrate standard meta data

[Figure 101 Five major services in digital content
distributions

should be issued, to classify easily and systemati-
cally digital contents, to identify various contents
by distribution domains of contents, to settle ac—
counts, and to prepare statistics.

2) Services to register and administrate standard
meta data : To search contents speedily and to ad—
ministrate major information for contents effi-
ciently, it provides contents creators and consum-—
ers with outstanding convenience.

3) Services to authenticate an object : Stability
and reliability for distribution infrastructure are
guaranteed by authenticating objects that are re-
lated to content distribution, such as contents, dis—
tribution subjects, consumers, distribution sys-—
tems, machinery, software, and so on.

4) Services to authenticate business transactions

: A would-be disagreement in business trans-
actions could be settled for a trusted third organ-
1zation to certify business dealing and usage scopes
for securing consumer rights in the environment
of content distribution.

5) Services to trace contents : Illegal contents
could be detected and traced by various methods,
in order to secure rights of content creators and

owners.



6. Conclusions

This paper identifies vision, objectives, and ma-—
jor services for establishing new digital content
distribution markets. The vision to establish new
distribution markets is to implement compre-
hensive service systems from creation to destruc—
tion of digital contents. For efficient distribution,
there are shortcomings of information; one being
what service infrastructure should be implemented
and the other is where each service provides. As
we mentioned, 5 major services in digital content
distribution markets are needed for efficient dis—
tributions; the 5 services are a service to issue an
identifier, a service to register and administrate
standard meta data, a service to authenticate an
object, a service to trace contents, and a service
to authenticate business transactions. Among these
services, the service to identify digital contents is
the most fundamental service.

After issuing an identifier which can identify
specific digital contents, the service of object au-
thentication or business authentication is possible
by use of meta data. Also, it is expected to trace
the distribution path of the digital contents and to
secure its copyrights. Up to now, these services
have not been systematic and, if any, they have
been served sporadically so, there are some limi—
tations to maximize ripple effects that these serv—
ices provide. However, digital content identifiers
such as UCI (Unified Content Identification) or DOI
(Digital Object Identifier) could connect all the
above defined services and at last establish a new
distribution market.

Therefore, to deliver digital contents and their
meta data with passing over the classification among
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distribution domains that are managed by mutually
different subjects, we need an identification system
that can be commonly recognized in all distribution
domains. The identification system should not be
limited to subordinate domain in distributing or
managing digital contents, could be applicable to
general domains, and should be unique and clear

though the whole life cycle of digital contents.
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