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Chapter 5 

Digital Broadband Content: 
Developments and Challenges

Digital content is an increasingly important aspect of OECD economies as they shift 
their emphasis from manufacture of physical items to high-value intangibles. This 
chapter analyses developments in online games, music, scientific publishing, mobile 
and user-created content, discusses value chains and business models, analyses 
growth drivers, and draws horizontal lessons. 
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Introduction
Digital content plays an increasing role in OECD economies, which are shifting their 

focus from manufacture of physical items to high-value intangibles. Digital content is 

expected to provide new impetus for the digital economy, following and building on the 

infrastructure push that has provided widespread network access. Technological 

innovation and new forms of consumer demand and innovative use create opportunities 

for content creation and distribution, new or more direct forms of creative supply, and 

potentially improved access to knowledge and research. Digital content is now a major 

driver of telecommunications, information technology (IT) and electronics industries. At 

the same time, significant investments in the telecommunication and IT infrastructure are 

necessary to deploy content services. 

The development and delivery of digital content is growing rapidly across a range of 

very different activities, reconfiguring existing ones (e.g. telephone handsets with online 

game capabilities, new business strategies for video downloading, the provision of 

government services over mobile devices) as new digital content developers and providers 

emerge. Digital content is also pervading sectors not previously considered content 

producers, and these may in fact prove much more significant than entertainment. Digital 

content development and delivery is increasingly common in:

● Content/entertainment industries, whose primary activity is the production and sale of 

content. These include publishing activities which produce content on physical supports 

such as books, journals, newspapers, software, audio and video products, all of which 

increasingly exist in digital form, as well as content services, such as audiovisual and 

broadcast services.

● Industries that are not content industries, but which increasingly produce digital 

content as secondary or ancillary activities, such as business and financial services.

● Social services (e.g. online education, health services), knowledge and cultural services 

(e.g. museums, libraries, broadcasting archives), research-related activities (e.g. digital 

research data) and government-related activities and public content (e.g. e-government, 

commercial re-use of public sector information).

● Content created by network users. 

This chapter aims to improve the understanding of developments and challenges in the 

area of digital content, focusing on content and entertainment industries and to a lesser 

extent on network-user created content (see also Chapter 7, “Participative Web”). Content 

created as part of other activities, including business services, health and public sector 

information are treated extensively elsewhere (www.oecd.org/sti/digitalcontent; OECD, 2006a; 

2006d). This chapter builds on studies of the digital broadband content sector for online 

computer and video games, music, scientific publishing and mobile content (OECD, 2005a, 

2005b, 2005c, 2005d; Vickery and Wunsch-Vincent, 2005), part of the broader OECD project on 

digital broadband content, and draws on discussions and presentations from the OECD 

http://www.oecd.org/sti/digitalcontent
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conference on the future digital economy (2006a).1 It provides an overview of these areas and 

describes the effect of digital content on industry structure and value chains, cost structures 

and business models, drivers of adoption, barriers to digital content development, delivery 

and use, and impacts of the development and delivery of digital content.

Evolution of digital content industries 
Digital content industries are very dynamic and are the most rapidly growing 

segments of many established industries. Unfortunately, aggregate data are not available 

for all industries to enable cross-country comparisons. Estimates for digital content 

applications suggest that global interactive entertainment software sales will increase 

from USD 18 billion in 2005 to about USD 26 billion in 2010 with a total interactive 

entertainment market of around USD 42 billion (DFC Intelligence, 2005b; Online Publishers 

Association, 2006; Parks Associates, 2006). US consumers spent USD 2 billion on narrowly 

defined paid online content in 2005, up 15% from 2004, and entertainment (including 

digital music), research and games were among the leading content categories (Online 

Publishers Association, 2006). Projections suggest US consumer spending on online 

entertainment (games, music, video services) will increase from USD 2.4 billion in 2006 to 

USD 9 billion in 2010 (Parks Associates, 2006). Specific industry factors, such as the launch 

of the newest generation of game console systems, are likely to affect growth positively, 

and advanced mobile content services are also dynamic as content becomes an important 

component of mobile and wireless network services.

Content industries are migrating users to commercial digital content applications, 

with varying degrees of success. Along content value chains, new industry partnerships 

and selling arrangements are being experimented with as a way to adapt content to 

different delivery platforms (PC, mobile, online), to meet consumer demand (including 

interactivity), and to identify effective business models. New types of content have 

developed (e.g. online games) or are displacing traditional entertainment (e.g. television). 

While offline sales revenue is still essential for all industries, online sales are increasingly 

important and new business models are at early stages and take time to develop. 

On the infrastructure side, and supporting the distribution of digital content, OECD 

countries had 158 million broadband subscribers at the end of 2005, equivalent to 14% of 

the OECD area population (Figure 5.1), and 271 million Internet subscribers. This 

infrastructure is increasingly ubiquitous and is being used for a wide range of digital 

content applications, including games, music, video and research. 

Computer and video games 

Development

 The computer and video game industry is a young industry whose rapid growth is 

underpinned by technological developments. The global video game market was 

estimated at USD 25.4 billion in 2004, and was projected to increase to USD 54.6 billion 

by 2009 (OECD, 2005a; Parks Associates 2005c).2 Recent data for the United Kingdom show 

similar trends, with sales of interactive entertainment software of around GBP 1.35 billion 

(approximately EUR 1.97 billion) in 2005 (ELSPA, 2006). The most important regional 

markets for the games industry are Asia and the United States, with a games market in the 

United States of USD 11 billion in 2004, and computer and video game software sales of

USD 7.3 billion in 2004 (CEA, 2005; ESA, 2006). The United States is the biggest market (39% 
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of global sales), followed by Japan (15%) and the United Kingdom (12%), closely followed by 

Germany and France (ELSPA, 2006). US and EU games revenue in 2001 had already 

surpassed film box office ticket sales (but not total film industry sales, which are 

increasingly derived from other sources), and the turnover of the industry has been 

projected soon to be higher than that of the recorded music industry (DFC Intelligence, 

2004; ISFE, 2006).

The industry is increasingly seen as strategic by major media, Internet and consumer 

electronics firms. It is also seen as an overall contributor to growth and employment. In the 

United States, for instance, direct and indirect contributions of computer and video game 

software to the nation’s gross national output are estimated to have exceeded 

USD 18 billion in 2004 (Crandall and Sidak, 2006); in the United Kingdom the computer and 

video game industry is estimated to directly employ over 21 000 people with employment 

growing since 2000 (ELSPA, 2006). Online computer game development is highly R&D- and 

innovation-intensive, and game programming and design are highly skilled occupations. 

New, more sophisticated games with online capability are also a key driver for IT hardware 

sales as they require high-performance personal computers and advanced graphics. 

Finally, game software is increasingly used in non-game applications such as education 

(Behrendt, 2003), health care, advertising and defence.

The industry has four leading companies, Sony, Nintendo, Electronic Arts and Microsoft 

(DFC Intelligence, 2005a) and a large number of much smaller firms. As the industry 

matures, companies grow and absorb smaller operations; in markets such as the United 

Kingdom consolidation has halved the number of developers as the costs and risks of 

producing games for more complex consoles have increased (ELSPA, 2006). In the computer 

games industry the established business model is the sale of hard-boxed games. Until 

recently, online and wireless games were a relatively small part of overall sales (6.4% and 

3.4%, respectively, in 2003). The console offline (73%) and PC offline markets (17%) were the 

Figure 5.1. OECD broadband subscribers per 100 inhabitants, December 2005
OECD broadband subscribers per 100 inhabitants, by technology, December 2005

StatLink: http://dx.doi.org/10.1787/266425563301
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main segments. This is changing rapidly as interactive online games become available. A 

new industry which arose with the Internet and broadband and more connected video game 

systems, the online games industry does not have to deal with legacy systems and 

structures and has successfully developed ways of protecting intellectual property. There is 

also a trend towards online games for PCs and consoles: new games are released with some 

online capabilities, and it is expected that nearly all will become at least in part online. 

Market expansion is coming through the development of online network technology, 

diversifying content and developing large-scale online games. 

Recent projections suggest that the market for online game services will rise from 

USD 3.4 billion in 2005 (with subscription-only revenue from online games of USD 2 billion 

in 2005) to over USD 13 billion in 2011 (DFC, 2006a, 2006b; IGDA, 2005), including wireless 

games. Over 50% of online game subscription revenue in 2005 came from Asian countries 

outside Japan, notably Korea, China and Chinese Taipei (DFC, 2006a, 2006b). Revenue of 

Korean firms such as NCSoft and Nexon and the Chinese firms Shanda and Netease is 

derived mainly from online games (see Box 4.2 in Chapter 4). 

The leading online game category is expected to remain the high-end, massively 

multiplayer online games (MMOGs) which appeal to a fairly small portion of the total user 

base, although the industry is aiming to produce a wider variety of games to appeal to new 

audiences and broaden markets. Meanwhile, MMOG and casual games generate the most 

online revenue. However, they do so with very different audiences and business models. 

Further, as consoles are increasingly Internet-enabled, online delivery may become the 

major distribution channel, replacing packaged goods delivery, with online products 

(multiplayer and mobile online games) accounting for larger market shares (DFC 

Intelligence, 2005c; Parks Associates, 2005c). 

Online capabilities and broadband are changing the established value chain from 

developer to publisher to distribution as the industry shifts from packaged goods to a 

service industry. The role of the distributor, and in some cases the retailer, is being 

taken by publishers either directly or via Internet service providers (ISPs) and game 

Web sites. This can be described as “disintermediation” due to digital delivery of games 

or through direct access to online multiplayer games. At the same time ISPs acting as 

content aggregators and multi-game Web sites and portals acting as retailers are new 

online distributors (“re-intermediation”). Developers and publishers are well placed in 

the new value chain, and the new intermediaries (portals and possibly ISPs) may also 

move back into game publishing and development. For online games, specialised 

software (middleware) firms have been providing some support for developer/

publishers. 

The spread of broadband is driving new distribution mechanisms and business models. 

New online-enabled revenue models include retail purchase, subscription fees, 

pay-per-play, advertising and new services including selling and/or renting digital objects 

and players. The most successful emerging model is the “pay monthly” subscription model 

(e.g. subscription-based access to premium casual games), but it is expected that most 

computer game companies will have to rely on a mix which includes advertising and 

support services to increase revenue. MMOGs currently rely almost entirely on subscriptions 

while casual games obtain revenue from advertising, digital distribution (downloading) and, 

increasingly, subscriptions. Significant changes in revenue models may occur if and when 

micropayments are more widely available for mass-market customers. 
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On the demand side, consumer demographics, income and preferences will structure 

the growth and shape of the industry. In the European Union 16-to-24 year-olds are the 

largest group of Internet users playing and/or downloading games or music (Eurostat),3

and this pattern holds for all OECD countries. However, among Internet users, online 

computer and video games is spreading to other age groups, including the 29-40 and older 

age groups (Pew, 2006a; ESA, 2006). According to industry figures, half of all Americans play 

video games although not all of them on line (ESA, 2006). 

Barriers to development include availability of network infrastructure, the challenge 

of sustaining creativity and innovation as R&D costs rise, and market structures in which 

developers carry a large share of the risk of new product development, lack of skills and 

management challenges and financing issues, and the legal and payment infrastructure 

for enabling games software to be sold by producers and used by consumers. The policy 

framework affecting the industry includes R&D and technology; market and skills 

development; intellectual property rights (IPRs) and piracy issues; online business 

conditions including broadband quality and coverage, micropayments, standards and 

taxation issues; and social dimensions including culture, age and content issues regarding 

games in education. 

Outlook

The online game market has begun to take shape with the generations that have 

grown up with broadband and interactive entertainment. While Asia (including China) is 

expected to be a strong market for online games, North America and Europe are also 

expected to grow. The growth of the console games market depends on the cycle of new 

game consoles; new game consoles are arriving in 2006 and 2007 with improved online 

capabilities (PlayStation 3, Xbox 360 and Wii from Nintendo). While the PC has been the 

dominant platform for online games, these new consoles with sophisticated online 

capabilities are likely to be a key driver for growth, but a steady stream of new online 

games with more advanced features is necessary to sustain it. In addition, with an 

estimated 2 billion mobile phone users worldwide in 2005, mobile games with online 

connectivity are expected to be an important growth driver. Finally, the use of online 

computer game and video software and applications in areas such education, health and 

other non-game environments remains promising. 

Music 

Development

In 2005, global retail music sales were USD 33 billion; however, global CD album sales 

were down 6% in value and 3.4% in units. The United States, Japan and the United Kingdom 

were the largest markets and per capita spending was highest in Norway and the United 

Kingdom (IFPI, 2005c, 2006; OECD, 2005b). The industry has four major firms: Warner 

Music, Universal Music Group, EMI Recorded Music and Sony/BMG Entertainment. After a 

period of sustained growth, the music industry experienced a pronounced fall in overall 

revenue (by 20% from 1999 to 2003). The downturn during this period was not uniform in 

all OECD countries. While the United States, France and the Netherlands experienced large 

declines, the United Kingdom experienced steady or growing sales. 

Broadband presents opportunities and challenges for music and the impact of digital 

distribution is high on both the supply (artists, music industry) and the demand side (new 
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music consumption, consumer choice, network users as content creators). The digitisation 

of music, changing ways of listening, the diversification of delivery platforms and sharing 

are likely to have increased the time listening to music. Digital music and other content are 

also drivers for technology markets, including consumer electronics and PC 

manufacturers. However, the unauthorised downloading of copyrighted content over the 

Internet has raised considerable concerns. Finally, the potential impact of online music on 

artists and their recognition, on the industry business model and value chain, and on users 

seems significant. 

The music industry has had difficulty in working out how to use the potential of 

low-cost digital delivery to provide low-volume music tracks to consumers while ensuring 

adequate revenue streams to develop new artists and protect the intellectual property of 

established ones. Nonetheless, digital delivery is currently the fastest-growing channel for 

music, and Internet and mobile phone delivery has grown rapidly since 2003. The music 

industry is licensing content to new online ventures and also taking legal action against 

unlicensed and unauthorised use and increasing consumer awareness of digital piracy. 

In 2005, global digital music sales nearly tripled from USD 380 million to 1.1 billion and 

from 160 to 470 million single units, led by the United States, Japan, the United Kingdom, 

Germany and France (Table 5.1; see also Digital Music News, 2006).4 While the share of 

online music is still small (about 6%), it was zero in 2003. Digital music is characterised by 

rapid entry of new providers and a fast-growing supply of available tracks. For some record 

labels, such as Warner, digital sales accounted for 11% of revenue for the first quarter 

of 2006. In Japan digital has already made up for the decline in physical sales. In the 

medium term, overall demand for music may be increased through digital distribution and 

new forms of music consumption. 

Table 5.1. Top 10 digital music markets, Internet and mobile phone sales, 2005

Source: IFPI (2006), Total world music sales statistics, March.

StatLink: http://dx.doi.org/10.1787/227486253230

Total digital sales are split roughly equally between music sold over the Internet and 

music sold to mobile phones, with Japan and continental Europe leaning towards mobile 

rather than Internet sales (IFPI, 2006). In 2005 when mobile sales took off, ringtones were 

the largest segment of the mobile market, accounting for roughly 90% of sales. Mobile 

music now accounts for approximately 40% of record company digital revenue (based on 

IFPI figures, see also OECD, 2005b). But other mobile music formats, such as full track 

Digital sales as %
of total music sales

Total digital market 
(million USD)

Digital sales by channel (% of digital sales)

Online Mobile

United States 9 636 68 32

Japan 7 278 9 91

United Kingdom 3 69 62 38

Germany 3 39 66 34

France 2 28 47 53

Italy 4 16 31 69

Canada 3 15 71 29

Korea n.a. 12 42 58

Australia 2 7 41 59

Netherlands 2 5 82 18

http://dx.doi.org/10.1787/227486253230
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downloads to mobile and music videos, are growing fast. New handsets enable the hosting 

of the software of online music providers (including music storage, ringtone capabilities) 

and portable subscription-enabled mobile phones will encourage this trend. 

 On the Internet, new business models are mainly built around digital download/

pay-per-track, streaming subscription models and portable subscriptions. Per-track 

downloading and payment (à la carte business models) still dominate; Apple’s iTunes 

accounts for 86% of global sales, with a billion songs sold up until February 2006. Although 

music labels favour variable pricing, Apple will continue to deliver its uniform, 99 cent 

price for paid downloads as part of its renewed agreements with music record labels 

in 2006. The other main competitors are Napster, Yahoo!, Microsoft’s MSN and 

RealNetworks, and many other online music services have emerged. By the end of 2005, 

there were 335 sites offering over 1 million tracks on line worldwide (IFPI, 2006). Some 

music services are experimenting with providing users with new ways to search for music; 

for example, Napster allows its users in the United States to stream full tracks in its 

catalogue up to five times at no cost. It is not clear whether the pay-per-track model will be 

successful for stand-alone online music services and record labels, and the impact of 

purchasing individual songs as opposed to albums on artists and the creative supply of 

music remains uncertain. 

The creation of an online music store requires the digitisation of content, the clearing of 

rights, the settling of technological issues, including digital rights management (DRM) 

systems, the creation of online music storefronts, secure billing systems and delivery 

networks. Thus, the digital music value chain is different in some ways from the traditional 

one but certainly not less complex. Importantly, there is a new set of companies that were 

traditionally not involved in the distribution of music. These are firms that have always had 

links to the content industries (e.g., the consumer electronics industry) and are now moving 

upstream, but also those that were traditionally not related to the distribution of music 

(e.g.ISPs, consumer brands). Furthermore, the new digital music value chain produces an array 

of new digital intermediaries (e.g.digital rights clearance, software, DRMs, online billing). 

Different strategies are being adopted by participants as they try to integrate upwards 

or downwards in the value chain. In their move to becoming triple-play providers (voice, 

broadband and TV content), network operators are moving into more value-added 

services, such as the provision of content and information. There have also been efforts to 

integrate some of the different functions along the value chain (from the creation of 

content to the devices used to listen to music, often with proprietary standards, e.g. by 

Apple and Sony). Digital music and the rise of portable audio players are also redefining 

the boundaries between PC, software, mobile handset, content and consumer electronics. 

In the new digital model, artists, record companies and publishers have so far retained 

their creative roles. Direct sales from artists to consumers or purely online career building 

are still rare. Nevertheless, the Internet allows new forms of advertising and other 

financing possibilities that lower entry barriers for creation and distribution. The music 

discovery process is also changing, with digital delivery altering the market conditions of 

artistic start-ups. Established distribution networks gave the big record companies a 

significant competitive advantage, but (smaller) independent labels may be able to move 

more quickly in reaction to technological change. Nonetheless, digital distribution is a 

complex and far from costless delivery channel and entails building a multitude of new 

business relationships (including potentially for artists).
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A major challenge is to reduce online piracy and to develop business models that are 

attractive to consumers and provide revenue streams from the creation and legitimate 

distribution of original recordings. Other barriers to development include the lack of 

standards (music format and DRM standards), differing and hard-to-understand usage 

rights, incompatibilities between content and playing devices, difficulties associated with 

securing rights for online music distribution which are complicated by cumbersome 

licensing processes for different national territories (e.g. for a pan-European release). 

Business and government efforts to facilitate licensing are ongoing (e.g. in the United 

States via a blanket licensing process for clearing sound recording rights). Interoperability 

between digital music and playing devices has also been on the agenda in some OECD 

countries (France, Norway, Sweden, Denmark and Japan). 

Outlook 

There will be continued development of subscription-based business models, such as 

those of Rhapsody and Napster, which increased their worldwide user base to 2.8 million 

in 2005, and, increasingly, subscription-based streaming radio. Subscription services were 

previously mainly limited to the United States, but they have increasingly developed in 

Europe and elsewhere. Advertisement-based business models and trials with legal 

peer-to-peer services (e.g. iMesh) are also being tested. Communities such as MySpace.com 

and marketing on these networks are becoming more important to users when searching 

for music. Some independent artists are achieving visibility from Internet marketing and 

distribution (e.g. through sites such as Indiestore.com which sells music of unsigned 

bands), a trend that is likely to continue. 

Mobile content

Development 

Digital content sales via mobile devices are increasing, and this is a dynamic sales 

channel, particularly for music and games (OECD, 2005d). A central driver is the very large 

user base of mobile subscribers, with mobile phones surpassing 2 billion worldwide in 

mid-2005, or equivalent to nearly one third of the estimated world population (ITU World 

Telecommunication Indicators Database). Figure 5.2 shows the penetration of mobile 

phones in OECD countries, with an OECD average of over 70 mobile subscribers per 

100 inhabitants. Earlier generation wireless networks have seen increasing demand for 

content such as ringtones, music downloads and simple games, and broadband wireless 

networks, particularly 3rd generation (3G), provide the bandwidth necessary to deliver 

increasingly sophisticated content. Technologies crucial for enabling broad dissemination 

of content, including marketing, distribution and billing technologies, are increasingly 

available and will encourage further development of mobile content. 

Mobile content, developing from a low base, is expected to be a major driver of growth 

for the telecommunications and media industries. Voice communication revenue is 

growing slowly owing to competition and market saturation in many countries, and 

attention is shifting to mobile content, in part owing to experience in lead markets such as 

Japan and Korea. Popular mobile content includes ringtones, music, video clips, and 

wallpaper and personalisation services. 



5. DIGITAL BROADBAND CONTENT: DEVELOPMENTS AND CHALLENGES

OECD INFORMATION TECHNOLOGY OUTLOOK 2006 – ISBN 92-64-02643-6 – © OECD 2006192

Figure 5.2. Mobile subscribers and pre-paid card users per 100 inhabitants, 
OECD countries, 2004

Source: OECD ICT Indicators database, 2006. 

StatLink: http://dx.doi.org/10.1787/865832616682

Except in Japan and Korea, the most popular content for mobile phones continues to 

be ringtones and wallpapers. However, music downloads, video content and such other 

data-rich digital content as mobile TV are increasingly available. Games are increasingly 

developed for mobile platforms and are shifting from fairly simple embedded games to 

more complex interactive and multiplayer mobile games. Other content includes video, 

enterprise and information and location services (digital maps and related services) and 

gambling. 

Estimates on current and future sales of mobile content vary, although almost all agree 

on the large potential. For example, one study of users in Europe, Asia-Pacific, North and 

South America projected the market for mobile downloads to be EUR 7.6 billion in 2006, with 

60% of mobile users spending regularly on mobile content (TNS, 2005). Others project the 

mobile content industry (including messaging) to be worth USD 42.3 billion by 2010 (Informa 

Telecoms and Media, 2006), and high growth has been projected for mobile TV (see Box 5.1). 

No single dominant mobile content value chain has emerged, and it is likely that different 

ones will prevail for different types of mobile content, reflecting the differing nature of content 

industries, different market structures and competitive conditions, and different policy 

frameworks for different types of content. Participants are vying to control various parts of a 

complex and changing value chain and to establish “ownership” of large numbers of users. 

These include content developers, content aggregators, mobile operators, handset 

manufacturers and other companies that offer enabling technologies. Mobile portals provide 

many of these capabilities and occupy a central position. Currently, most users obtain content 

from their mobile operators’ branded mobile portal, with content coming from providers with 

whom the mobile operator has an established relationship (operator as content broadcaster 

and gatekeeper to the consumer). Business models for mobile content are still developing but 

the two most familiar ones are subscription and pay-as-you-use; advertising-based models are 

still rare. 
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Achieving the forecasted high growth is slowed by the fact that access to 3G services 

and mobile content is still confined to early adopters. Relatively few users subscribe and 

use services such as video. In the United States, only 10% of mobile subscribers download 

a ringtone each month, and fewer than 4% download games, although text messaging is 

used monthly by around 33% (based on data from M:Metrics). It remains a challenge to 

adapt and package content to suit mobile platforms and to increase interactivity and 

sharing. Slow consumer demand has also been attributed to what is perceived as 

high-priced content, and lack of transparent price information can leave customers unsure 

of total costs, owing in part to data transfer costs. Mobile payments are also an issue. Users 

are unwilling to provide information such as credit card details for one-off transactions, 

but micropayment and prepaid card models have been slow to develop, and there are 

security issues and fears of fraud. 

Outlook 

The overall potential is high and content other than music and games is likely to 

become increasingly important. Possible futures include a shift away from the established 

operator-centric content distribution models; as new technologies are introduced, the 

position of operators may change. Examples include new entrants such as mobile virtual 

network operators (MVNOs) which aim to differentiate their markets by providing 

exclusive content,5 as in the case of Amp'd Mobile. New consumer-to-consumer (C2C) 

relations are also likely along with peer-to-peer functions (recommending content to 

others and being able to deliver directly) and development of user-generated content 

beyond the already very popular photos and images. This will require further deployment 

Box 5.1. Mobile TV: who pays?

Mobile TV is being developed and trialed in many countries. 3rd generation (3G) 
telephony is now available in almost all OECD countries and has sufficient bandwidth to 
allow mobile video applications despite the limitations of its point to point (“unicast”) 
architecture. Broadcasting technologies (“multicast” or point to many points, such as 
Digital Video Broadcast and Digital Multimedia Broadcast) are being made available for 
mobile. Hybrid architectures are being developed that use unicast cellular technologies 
(3G) for on-demand services and a back channel for interactive services and multicast 
technologies for live or near on-demand video content applications. A wide range of 
video-based services is becoming available and interactivity is developing, but mobile TV 
is still a niche market, except in Korea and Japan.

Large scale trials suggest that average viewing times may be as little as 30 minutes per 
month, but interested users are willing to pay. Successful established TV programmes 
appear to have the best potential, including popular series and live TV, particularly news 
and sports. Mobile TV is expected to complement traditional TV by allowing viewing away 
from home, for example when commuting. In terms of business models, traditional TV is 
a mix of subscription, advertising, revenue sharing and other transactions. Mobile TV will 
probably follow this structure but advertising revenue potential is more limited, and 
pay-TV subscription-based systems are the most likely development. However in most 
countries mobile TV applications are yet to be developed and who pays, and how, are key 
to successful development.
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of broadband wireless, and infrastructure policies for broadband, wireless and spectrum 

are essential to ensure that network developments keep pace with, and provide a platform 

for, the content being transmitted. Competition is also necessary to ensure that mobile 

content is not restricted to certain technological platforms. Payment and micropayment 

systems and associated policies need to specifically consider mobile content markets.

Scientific publishing

Development 

Scientific publishing has some distinctive characteristics compared with the three 

entertainment-based industries above (see OECD, 2005c, for a fuller discussion). Most 

importantly, research outputs are essential for innovation and have an important impact 

on growth. The efficiency of the system for diffusion of, and access to, research results and 

data is an important contributor to overall technological advances and economic 

performance. The scientific publishing industry is mainly but not exclusively involved in 

the production of academic and educational journals and books. The core science, 

technology and medicine publishing market was estimated at USD 7-11 billion in 2003 

(OECD, 2005c; European Commission, 2006; EPS, 2004; Simba, 2004). OECD country 

expenditures on R&D were USD 687 billion in 2004 (current purchasing power parities, 

OECD, 2005e). 

Three different kinds of institutions publish science and research content: i) commercial, 

for-profit publishers, such as Reed Elsevier, Blackwell and John Wiley are to varying extents 

involved in publishing research content; ii) membership-based societies which are mainly 

interested in scholarship and its dissemination, such as the American Chemical Society, the 

Institute of Physics Publishing and the European Physical Society; iii) institutional publishers 

which are frequently related to universities, research centres, schools or international 

organisations, such as Oxford University Press and the United Nations. 

As for media and publishing in general, this industry was an early adopter of ICTs, 

e-commerce, digitisation and digital delivery, and it has used various forms of electronic 

publishing for almost 30 years. Most research and technical information is now delivered 

electronically, changing the roles of and interactions between authors, publishers, 

intermediaries (libraries, sales entities) and end users. Features of the adoption and use of 

digital content in scientific and research publishing include digitisation and digital 

delivery, the changing role of large and small publishers, high transaction costs for small 

publishers and distributors in the more complex value chain and changing roles of 

intermediaries, development of open access and open archive models, and a continuing if 

not greater role for libraries and institutional and business users of research results. 

With digitisation and the pervasive adoption of digital delivery by publishers and the 

research community, the roles of traditional distributors of research results are evolving, 

particularly since the advent of open access and open archive models, the development of 

new hybrid models for access to knowledge, and as established publishers experiment with 

complex publication unbundling and bundling strategies. There are also considerations of 

the benefits of spreading research results widely because of the public good dimension of 

scientific content and its importance for future research and for tertiary education. For 

producers of research content, the main objective is usually to disseminate results as rapidly 

and widely as possible and achieve recognition within the research community. This is a 

different incentive structure from that of the entertainment industries. 
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Research is built on the exchange of knowledge and collaboration, and researchers 

look to the publishing system for three main things: speedy dissemination, economical 

access and quality (i.e. peer review by other experts). With the increasing volume and rapid 

evolution of research and the development of high-speed communications systems, the 

traditional scholarly journal model is under increasing strain to deliver this combination. 

As a result, alternative models, especially open access (OA) or new forms of licensing, have 

evolved. 

There are two primary forms of open access. In the first, known as open access 

publishing, journals grant access to articles immediately upon publication; one example is 

the Public Library of Science (PLoS). Second, there is open-access self-archiving, whereby 

authors make copies of articles they have published openly accessible, such as in a 

database or repository. Both open access publishing and open access archiving have 

attracted a substantial share of research results. For example, there are over 2 200 journals 

at the Directory of Open Access Journals and over 7.5 million articles available in the 

OAIster repository, many of which are scientific in nature (Directory of Open Access 

Journals, 2006, OAIster, 2006). Open access journals often publish solely on line, thereby 

saving the costs of paper publication. 

Funding models vary, but subsidisation dominates; generally the institution or 

research body with which the author is associated funds the publication, but grants and 

donations contributed directly to the publisher or archive are also used to cover costs. 

There is thus a question of the viability of these financial models, as it is unlikely that all 

research publication can be subsidised. Hybrid open access journals are experimenting 

with new forms of access and determining cost and revenue models, and recent evidence 

has suggested that articles published as open access from the start had a higher impact 

than articles not published as open access, which researchers had “self-archived” on other 

Web sites (Hebden, 2006). A growing number of commercial and institutional publishers 

make back files freely available after a specific period of time (delayed open access), 

enabling those who desire the most up-to-date research to pay for it while allowing public 

access to less recent research that is still of use to researchers and scholars. 

A major issue for open access journals and repositories is establishing and 

maintaining high standards. Traditional publishers have invested in quality assurance, 

and the cost of peer-reviewed articles in established highly ranked journals is high. Thus, 

while access to OA journals and articles may be “free”, the cost of establishing and 

maintaining quality, actual publication and dissemination is not. Another potential issue 

is that authors who publish papers may not list their articles on open access repositories, 

resulting in a lack of efficient localisation or aggregation. 

Many government and private funding bodies and an increasing number of individual 

research organisations and institutions have started to mandate or encourage open access 

or special rules on data, e.g. publishers should not claim ownership of data associated with 

journal articles and are encouraged to make data included in articles retrievable and 

re-usable.

Outlook 

Pricing and payment models are evolving and continue to present challenges to the 

organisation of delivering research results. The effect that open access will ultimately have 

on the scientific publishing industry has yet to be determined. While there are potential 
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problems regarding funding, maintaining high-quality standards and content aggregation, 

OA may very well be an influential subset of research publishing. Traditional publishers 

are increasingly concerned that the creation of OA repositories and journals may replace 

paid journal subscriptions, thus posing a threat to their current business models. 

Databases alone may not suffice, though, because there is still value in the journal’s 

function of selecting and collecting articles of interest and relevance to a particular 

community. In the case of such repositories, there may be other ways of adding value such 

as by linking articles and providing better metadata, search functionality and enhanced 

imagery. There is also a major role for establishing and implementing digital content 

standards that will enable more efficient classification, archiving, retrieval and use 

(e.g. digital object identifier and metadata standards).

User-created content

New forms of expression (users as content creators) have developed with the rapid 

spread of high-speed broadband (see OECD, 2004a for a previous assessment of individual 

and household Internet use). It has become easier to post content on the Internet; many 

sites provide ways to create Web pages and blogs which often require no programming 

skills (e.g. Blogger). Furthermore, digital cameras and mobile phones and steep decreases 

in the cost of home video and music editing have made it easier to produce content which 

can be put on line directly. The popularity of photo-sharing sites such as Flickr.com and 

video-sharing sites such as YouTube, with community-based properties, illustrates this 

growth. Podcasts and audio files, often created by individuals, which may be downloaded 

and subscribed to, have also contributed (see Chapter 7). Yet despite the popularity and 

apparent contribution to creativity and cultural values of user-generated content, its size 

and impact and whether it is an enduring phenomenon or an ephemeral fashion are still 

unclear. 

Users contribute content to Web sites, keep online diaries and blogs, and share photos 

and artwork. Younger people are more active; for example United States online teenagers 

aged 12-17 were active content creators, with more than half of all teenagers involved in 

such activities in 2004 (Pew, 2005). In early 2006 in the United States, 35% of all Internet 

users (around 48 million people) reported having posted content to the Internet (having a 

blog or own Web page, working on group blogs or Web pages, sharing self-created content 

such as a story, artwork or video), and 42% of home broadband users (around 31 million 

people) had posted content to the Internet, with sharing own creations on line being the 

most popular activity (36 million Internet users). The distribution was fairly even by 

income group, but was more frequent among young home high-speed users (Pew, 2006b).

One very popular development involves the blogs and other interactive online 

communities which are part of the participative Web, with blog numbers and postings 

increasing very rapidly (see Chapter 7; Pew, 2004, 2005 and data from Technorati). Social 

networking sites enable users to interact with others, join communities, and create and 

share content. MySpace, the most popular of these sites, has nearly 80 million registered 

users (Waters and van Duyn, 2006) and is one of the five most visited sites on the Internet 

(Alexa, 2006). 

It is very uncertain how the participant digital economy will develop. A central issue 

is the “value” of this content and whether amateurs contribute high-quality work that can 

compete with professional content. An example is the free online encyclopaedia 

Wikipedia, which has currently more than 3.8 million entries (Wikipedia, 2006a) in 
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230 languages (Wikipedia, 2006b). Anyone can contribute articles and edit existing entries; 

nearly 10 000 new articles are added daily (Wikipedia, 2006c). The project also has 

successful user take-up; it is among the 20 most visited Web sites (Alexa, 2006). However, 

as anyone can contribute articles on any topic and as there is no formal editing process, a 

much debated issue is the actual value of its content. 

A comparison of the quality of Wikipedia’s with Britannica’s coverage of science found 

that, although Wikipedia contained more mistakes (on average four versus three for 

Britannica) and had other shortcomings, the online collaborative encyclopaedia still 

performed relatively well (Giles, 2005).6 Wikipedia can also update rapidly information 

which may be particularly useful in the fields of technology and current events. Another 

example is free software collaboration, with volunteer programmers contributing to 

various software projects such as those on SourceForge. Anyone can modify the source 

code of this software, and popular programmes such as the FireFox browser and the Linux 

operating system were produced in this way. 

The relation between producers and users changes as users become content creators. 

This is relatively straightforward when users are the original creators. For example, 

specialist services such as Scoopt and Spy Media are developing for user journalists to 

negotiate their content rights (Twist, 2006). A more difficult question arises when 

user-created content is a mix of original and existing material. In some cases, the 

underlying copyright is disregarded and copyright holders are not compensated directly. 

At the same time, a growing number of creators are choosing to make their content 

available under flexible licences such as Creative Commons, thereby enabling outside 

parties to share and/or remix their work. There are many outstanding issues associated 

with the rapid rise of user-created content and its impacts, whether there are unnecessary 

bottlenecks to creativity and use, and how and in what forms this content will continue. 

Changing industry structures and value chains
Radical changes in content industries and their value chains due to digitisation and 

digital delivery include new competition across platforms and industries, cross-industry 

convergence and alliances between digital content producers (television, cinema, music, 

games and other content producing-industries), Internet portals, IT firms and consumer 

electronics firms. The interests of participants are often radically different, especially 

between network operators and content owners, but also those of new participants such 

as portals and search engines. Different kinds of convergence are shaping the market: 

content convergence (telecommunications, broadcasting, video on demand and Internet 

Protocol TV (IPTV) delivered to PCs and other devices over the Internet, business 

convergence (telecommunications, broadcasters and triple play services), network 

convergence (unified networks for telecommunications and broadcasting) and terminal 

convergence (with different terminals being used for the same reception or the same 

terminal for different transmissions). 

Di f ferent  f i rms are  increasingly  involved in  content  d istr ibut ion 

(e.g. telecommunications firms, ISPs, portals, mobile operators, etc.); distributors are 

increasingly packaging content themselves (pay TV and free TV operators are creating 

branded video on demand [VOD]) and mobile TV services, IPTV operators are creating 

branded subscription VOD services, and mobile operators are creating branded TV/VOD 

services); distributors create or commission enhanced content (content for mobile 
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services); content owners are extending or creating distribution brands; and the role of 

search engines is increasing. 

Impact of digital content

Because industry characteristics, market structures and competition vary, no single 

simple value chain has emerged for content industries. Firms that are able to expand 

services to a wider audience are likely to realise economies of scale and scope, as initial 

product development is costly while subsequent distribution tends to have low marginal 

costs. 

Four structural trends can be identified across digital content industries: 

● Established value chains are changing, particularly at the distribution level. 

● This has resulted in disintermediation and frequently re-intermediation as old 

(physical) distribution mechanisms are replaced by new (digital) ones.

● New intermediaries are often participants in established value chains. 

● Transformations are increasing further up the value chain in content development and 

access. 

Content industries all still rely heavily on revenue from traditional sales, but a large 

and increasing range of products is available on line or via mobile platforms. Digital 

content services are sold directly to consumers via firm Web sites (games, music), and 

publishers deal directly with libraries (scientific publishing). But disintermediation, 

whereby producers bypass all intermediaries (wholesale or retail) to sell to end users, has 

not taken place to the extent initially expected. 

In general, with the notable exception of retailers, many traditional participants 

remain important players in altered value chains. For small retailers, the role of traditional 

stores has been challenged, but larger physical retailers have often successfully expanded 

services to become online as well as offline intermediaries (e.g. Virgin Megastores). ISPs, 

mobile operators and specialised content distribution portals (e.g. HighWire Press) are 

increasingly important, and established firms in other sectors (Starbucks in music, Coca 

Cola in games) have entered some digital content markets as new intermediaries. 

Re-intermediation involves different participants, and it also requires, for example, DRM 

and payment providers, content marketing, rights acquisition and management, 

advertising, billing management, and access management. 

Relations between network service providers, technology suppliers and content 

providers are changing, possibly moving towards more complex relations within value 

chains. Intermediaries such as ISPs that have successfully entered distribution have 

moved up the value chain towards content development. Network operators also 

increasingly play new upstream and downstream roles, for example in supporting games 

distribution, and evidence suggests that a higher share of online content sales of games 

goes to developers and publishers than previously. 

New products

The online environment also offers possibilities for providing different and improved 

products to customers. Initially, there was no product adjustment; physical products were 

offered on line, but it was possible to offer a wider variety of products and content than 

physical retail stores. Moreover, products themselves have changed to varying degrees 
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(e.g. massively multiplayer online games). Value-adding features (e.g. reader ratings, links 

to related work, different search possibilities) are also increasingly provided on scientific 

content sites. 

To some extent digital content products are complements to established products; in 

the games industry, for example, they may add to an existing traditional game and provide 

additional information or the possibility to play with other players that are online. 

However, they frequently become substitutes, as in the case of scientific articles which can 

be downloaded rather than searched for in a library. Access to news has also changed with 

younger people consulting online sites rather than physically printed products. This 

suggests that, especially for younger people, digital products substitute for offline 

products. Moreover, some are neither complements nor substitutes but new products 

made possible by technological progress, e.g. interactive games.

Cost structures and business models
New technologies, particularly broadband, are challenging established business 

models and value chains, with some content areas more successful in developing 

successful new models than others. For example, the speed of technological and business 

innovation in the new online games industry has been faster than in other established 

entertainment industries. While online music services have developed, film and video 

services are still, for various technological, business and other reasons, scarce.

There  is  s t i l l  considerable  f lux  between subscr ipt ion-based and 

advertisement-supported business models. While “on-demand” delivery is increasingly 

common, possibilities include pay-per-track and pay-per-play (à la carte) models, 

subscription-based models (sold in package) and/or advertisement-based business 

models. The selling of logos, ringtones, and merchandising linked to content is also part of 

the new business models. Online games companies increasingly generate revenue by item 

sale and co-promotion partnerships with global brands. There is also the potential (for 

example in music and publishing) to shift to the “long-tail” business models enabled by 

digital distribution and make available back catalogues and specialist items with relatively 

lower sales volumes. Digital technology also enables content creators to charge different 

consumers different access prices. Online sellers can gather and share large amounts of 

information about their customers and price accordingly, although this raises consumer 

resistance and privacy issues. 

Subscription and pay-per-use pricing are both popular. Subscription models, whereby 

users pay a certain fee to access content over a specific time period, are generally used for 

complex games and scientific journals. In the United States, subscription services were the 

dominant form of payment for all digital content in 2004. Single-item payments accounted 

for only 15.4% of content sales. However, pay per item is increasingly popular with users 

for downloads of music and similar entertainment content (Online Publishers Association, 

2006). There is also some evidence that music users favour single-track purchases; a 2005 

survey found that 40% of respondents wanted to buy individual songs and only 8% 

preferred subscription services (Parks Associates, 2005a). Further, pay-per-item pricing has 

been popular for mobile content purchases. One of the challenges for the wider success of 

pay per use is that it depends on the existence of suitable (micro)payment mechanisms. 

One of the commercially most successful digital content business models has been 

developed by the games industry. Users pay a monthly subscription fee to participate in 
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large-scale online interactive evolving games. The very high user uptake of games such as 

the World of Warcraft and Korean online games has demonstrated that these models can 

work. The music industry has also experimented with different pricing models, but for 

many music download services margins from per-track sales are still low.

In scientific publishing there is considerable debate over providing free access to 

research publications and repositories, sometimes through author-pays models. Much 

scientific research is publicly funded, and there is increasing pressure to make results 

freely available. Recognised quality control mechanisms such as peer review will be 

important for successful take-up of free online sources.

Online advertising

Online advertising is beginning to account for a significant share of advertising 

revenue, a shift that is putting pressure on traditional business models. Advertising’s role 

in providing free entertainment will probably not change, i.e. consumers are unlikely to 

pay directly for all content. However, mass marketing is being replaced by targeted and 

sometimes interactive advertising, with placements in films, television programmes, 

games and even blogs becoming more common. More transparent ways of paying for 

advertisements will develop as advertisers gain a better sense of the value generated from 

advertising.

 Advertising still represents a relatively modest share of content industries’ revenue. 

Advertisements have been integrated into online games, but currently for less than 10% of 

console games (The Economist, 2005a). Games are also specifically designed for advertising 

purposes. About USD 90 million was spent by US firms on such advertising in 2004, and 

large firms such as Coca Cola have increasingly invested in their development. It has been 

projected that spending on Internet advertising will increase, and online music and games 

are seen as interesting alternatives to traditional advertising (e.g. Parks Associates, 2005d). 

With some exceptions (e.g. medical journals) similar opportunities do not generally arise 

for scientific content. 

Monetisation of peer-to-peer networks

Peer-to-peer (P2P) networks open new opportunities for commercial and 

non-commercial content production and delivery (OECD, 2004b). Content, Internet service 

and technology providers are looking increasingly at ways to “monetise” P2P networks 

(EITO, 2006). This involves using P2P networks in legitimate ways rather than for 

unauthorised downloading of copyrighted works.

Available data suggest that the use of P2P networks is on the increase. The number of 

simultaneous P2P users on all monitored networks rose to 11.5 million in March 2006, up 

from 7.3 million in March 2003 (Figure 5.3).7 At the same time the world’s P2P users on 

FastTrack file-sharing networks (distributed networks, such as used by KaZaA, with a 

decentralised base, not relying on central servers or master lists of files) peaked in 

October 2003 at about 5.6 million and have since fallen to less than one-third of all P2P 

users in March 2006. This shows a clear shift away from fast-track networks such as KaZaA 

towards networks such as eDonkey, eMule, Torrents and other non-fast-track networks 

(confirming the trend noted in OECD, 2004b). There has also been a shift to use of P2P 

networks which are less easily tracked (Karagiannis et al., 2004) and the sharing of video 

files is increasing.
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Figure 5.3. Global use of peer-to-peer network (fast-track and all monitored 
networks), measured in simultaneous audience at peak volumes (in millions), 

March 2003-March 2006

Source: OECD, based on BigChampagne data. Trend lines added.

StatLink: http://dx.doi.org/10.1787/212066538340

In terms of the distribution of P2P users, 66% originate from the United States. 

Germany accounts for 5%, France for 3.5% and Canada for 3.2% (Table 5.2; note that less 

popular sites and some Asian sites may not be tracked). When weighted by population, the 

share of simultaneous P2P users in OECD countries has increased significantly from 2003 

to 2006. Luxemburg appears to have the most intensive per capita use (roughly 12% of total 

population at peak times and 7% on average), followed by Iceland, Finland, Norway, Ireland 

and the United States. On average, 1% of the OECD population is logged on to a P2P network 

(four times the value in 2003). If the data were weighted by number of Internet users rather 

than by population, average use of P2P in the Internet user population would be higher.

The majority of files traded are audio files (Figure 5.4). Nevertheless video and other 

files, including software, make up 35% of total files exchanged, and their share has 

significantly increased. Downloading of video files has become faster and simpler, and the 

film industry is increasingly looking at ways to contain unauthorised downloading of film 

content. 

Figure 5.4 shows the breakdown of file use for the popular P2P network, KaZaA, for 

individual OECD countries. Germany had the highest share of video files downloaded via 

fast-track networks (close to 40% of the total), followed by Italy (37%), Belgium (33%), 

Norway (31%), Canada (30%) and the United Kingdom (29%). From 2003 to 2006, the 

percentage of video downloads has slightly increased in all OECD countries (except 

Iceland). Australia and Norway rank first in terms of percentage increase. 
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Table 5.2. Distribution of simultaneous P2P users in OECD countries, 
peak use April 2006 

Percentage of all users and percentage of the total population (value for 2003 in brackets)

Source: OECD based on BigChampagne data.

StatLink: http://dx.doi.org/10.1787/214784537714

In addition to the rise of legitimate online content provision (notably for online music 

but increasingly for video content), a series of court judgements against unauthorised 

file-sharing services in late 2005 and 2006 in the United States, Australia, Chinese Taipei, 

Korea and the Netherlands, legal proceedings against P2P users who have engaged in 

unauthorised uploading or down-loading of copyrighted content, and educational 

campaigns have all contributed to changing the market for digital music and consumer 

attitudes to unauthorised file sharing. Record industry associations such as the IFPI are 

announcing progress in the battle against unauthorised file-sharing of copyrighted 

material. 

Content, Internet service and technology providers are beginning to develop 

commercial P2P networks and shift towards P2P technology for distribution. Warner Bros., 

for instance, is planning to license content through BitTorrent, marking the first 

distribution arrangement involving a major film studio. Links to films and television shows 

will be positioned in the BitTorrent.com Web site, and protected files will be transferred

P2P users in country
April 2006

(%)
Users in total population 

(%)

1. United States 7 601 324 66.2 (55.4) Luxembourg 11.7 (0.4)

2. Germany 549 749 4.8 (10.2) Iceland 7.6 (0.1)

3. France 406 430 3.5 (7.8) Finland 3.7 (0.2)

4. Canada 365 991 3.2 (8) Norway 2.7 (0.3)

5. United Kingdom 363 557 3.2 (5.4) Ireland 2.6 (0.1)

6. Austria 203 361 1.8 (0.5) United States 2.6 (0.9)

7. Spain 202 821 1.8 (1.1) Austria 2.5 (0.3)

8. Finland 195 110 1.7 (0.2) Hungary 1.9 (0.02)

9. Hungary 189 403 1.7 (0.1) Belgium 1.6 (0.4)

10. Belgium 167 588 1.5 Czech Republic 1.5

11. Czech Republic 154 496 1.3 Slovak Republic 1.3

12. Norway 121 919 1.1 Canada 1.1

13. Ireland 107 116 0.9 Switzerland 0.9

14. Italy 82 232 0.7 Denmark 0.8

15. Japan 81 676 0.7 Germany 0.7

16. Slovak Republic 72 654 0.6 France 0.7

17. Switzerland 64 956 0.6 United Kingdom 0.6

18. Poland 55 042 0.5 Spain 0.5

19. Luxembourg 52 859 0.5 Portugal 0.4

20. Australia 48 416 0.4 Sweden 0.3

21. Denmark 41 853 0.4 Australia 0.2

22. Korea 37 856 0.3 Netherlands 0.2

23. Portugal 37 491 0.3 Greece 0.1

24. Mexico 30 217 0.3 Poland 0.1

25. Sweden 26 864 0.2 Italy 0.1

26. Netherlands 26 813 0.2 New Zealand 0.1

27. Iceland 22 142 0.2 Korea 0.1

28. Greece 16 148 0.1 Japan 0.1

29. Turkey 7 405 0.1 Mexico 0.0

30. New Zealand 5 558 0.0 Turkey 0.0

OECD countries 11 339 047 98.8 OECD average 1

http://dx.doi.org/10.1787/214784537714
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using the BitTorrent file-sharing protocol. In the United Kingdom, the BBC has negotiated 

terms with independent feature film, TV and animation companies for its P2P-based iPlayer 

service. This will allow programmes owned partly by the BBC to be shown on the iPlayer 

service immediately after they have been broadcast and up to seven days later (Faultline, 

2006). Previously, the period for viewing broadcast works over the Internet was shorter, to 

protect DVD and other later service revenues (for more examples see EITO, 2006).

Drivers of digital content development and delivery
Various factors have stimulated the development of digital content; among the most 

important are technological developments, new products, changing access and higher 

efficiency and greater demand. 

Technology

The development of digital content has increased with the wide diffusion of 

broadband and the growing potential user base for high-quality content. Technology has 

been the motor for new content development by many content industries and by 

individual creators. These developments include (OECD, 2005a, 2005c; Darlin, 2006):

● Rapid spread of broadband and its global scope, deployment of optical fibre and new and 

next-generation networks (Digital Video Broadcasting – DVB-H/T, 3G/UMTS, Wi-Fi/

Worldwide Interoperability for Microwave Access – Wimax), and the move to ubiquitous 

sensor networks (including radio frequency identification, RFID). 

● Shift to Internet-protocol-based content distribution which is independent of time, device 

used and location, is subscriber-centric and allows for a high degree of interactivity and 

personalisation. 

● Development of digital television (both satellite-based and Digital Terrestrial Television), 

XM satellite radio, new digital projectors and video downloading.

Figure 5.4. File format breakdown for OECD countries, 
based on FastTrack data, March 2006

Source: OECD based on BigChampagne data.

StatLink: http://dx.doi.org/10.1787/502058274412
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● Spread of new hand-held user devices and the expansion of wireless networks (including 

portable broadband services and portable broadcasting services such as Digital Multimedia 

Broadcasting, DMB) and mobile applications. 

● The multiplicity of viewing device formats and resolutions, particularly mobile and portable 

ones.

● The “virtual living room” which connects different home entertainment devices as PCs, DVD 

players, hi-fi, games consoles and TV so that any can be used to view content stored on any 

other.

● Development of content protection and delivery systems, new security standards, 

authentication, accounting, and clearing technologies. 

● Also important are industry agreements on common standards to enhance interoperability; 

however, more traditional distribution channels, such as broadband Internet connections, 

will remain important. 

The creation of content is increasingly R&D- and innovation-intensive. In addition to 

the artistic and business risks inherent in different kinds of content creation, such as film 

production or complex media-rich applications, it also requires creative R&D input. The 

computer games sector draws on leading-edge R&D in areas such as imaging and 

interactivity. On the platform and delivery side, the design, format, accessibility, and 

searchability of Web sites and documents are of major importance. Online content delivery 

necessitates technologies for content packaging and management; compression and 

encryption technologies (i.e. codecs); digital asset, content and rights management; content 

distribution networks (including mobile services and digital broadcasting); payment 

systems; and new hardware. Audiovisual content and technological and business 

applications for the “new digital living room” and “ubiquitous networks” involve the 

development of open and interoperable platforms and delivery technologies. Technological 

tools (e.g. DRM, watermarking, fingerprinting, encryption) to assure secure and safe access to 

content and privacy are often required.

Suitability of content for digital delivery

Not all content is equally suitable for digital delivery and not all access platforms are 

equally appropriate for different types of content. Urgency, immediacy, mobility, file size 

and using devices are among the factors determining suitability. For example, it may not 

be very convenient to access large journal articles or data collections on small mobile 

devices; a physical copy may be preferable. Similar considerations may apply to other 

types of content, but technological developments and rapid improvements in network 

quality increasingly reduce these difficulties. 

Low marginal cost of duplication and delivery of digital content and presentation in 

accessible formats which can be stocked, manipulated and searched more readily are 

among the reasons for the increasing push towards content digitisation in areas that were 

previously considered unsuitable. The digital environment makes it possible to address a 

wider audience than corresponding offline sales, and there are usually fewer constraints 

on physical space for stocking and distributing products. For example, if scientific content 

can be efficiently provided on line, there are cost savings over physical delivery and 

storage. Technology has also facilitated the production of creative content; for instance, 

musicians can record songs by using personal computers without the need for a recording 

studio. 
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Demand and use 

Digital content development and delivery provides more personalised products, more 

flexible access to content and greater possibilities for interaction. For example, as many 

users want to access content while on the move, this has driven the development of 

mobile information services, interactive quiz shows and comedies as well as news. Most of 

those who use online news sites tend not to buy offline newspapers. Users increasingly 

want to listen to their favourite music wherever they are, find quickly the scientific papers 

they require and be able to interact with others while playing games. Interactive media are 

supplanting traditional entertainment media and the “long-tail” effect spreads the 

availability of niche products by reducing the cost of stocking and accessing digital 

products with small sales volumes. 

Users are also specifically interested in customisable and interactive tools. They have 

been challenging established distribution arrangements, and new mass distribution and 

inter-community trading has grown, along with new forms of use and user-created 

content. They engage in new forms of consuming news and accessing information, 

participate in online games as part of a social network and seek to be part of a virtual 

community with similar tastes. In the traditional entertainment model, the creator of the 

content is in the middle and the audience is at the edge, but a more complex set of 

structures and content flows is developing.

In the United States, younger age groups typically use more online services than older 

generations (e.g. for their source of news), and they represent an important share of 

consumers of online video and computer games as well as of other entertainment content 

(Pew, 2006a). In Europe playing games and downloading music tracks were most popular 

among those aged 16-24 and increasingly less of interest to older generations 

(see Table 5.3; and Demunter, 2005). They are also more active creators of digital content 

than other age groups and there are differences across countries, with the Asian market 

one of the most important for mobile content. 

Table 5.3. Proportion of Internet users playing/downloading games and music,
by age group, selected European countries 2004

Percentage

Source: Eurostat, Community survey on ICT usage in households and by individuals.

StatLink: http://dx.doi.org/10.1787/472627008165

Challenges to digital content development and delivery
Challenges for the digital content industries include finance, skills, market structures, 

infrastructure of various kinds, interoperability, regulatory frameworks and digital piracy.

Age group Denmark Germany Finland Sweden UK Greece Austria Poland

16-24 49.2 51.6 80.5 56.6 62.1 74.2 38.6 68.9

25-34 28.5 25.6 64.4 31.5 39.9 51.1 18.7 39.2

35-44 21.8 15.7 46.4 23.9 39.4 42.6 12.1 30.6

45-54 15.2 14.8 40.3 19.0 28.1 37.7 8.9 27.3

55-64 10.9 10.6 30.3 12.4 28.3 24.0 11.6 22.3

65-74 12.5 : 36.5 18.6 : 17.2 10.3  4.4

16-74 24.5 23.9 53.9 28.3 40.3 55.2 19.1 48.5

http://dx.doi.org/10.1787/472627008165
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Venture capital and financing issues

Production costs and investment risk are rising rapidly for some content development 

activities (especially audiovisual content such as films and games), and the development 

of digital content enterprises may encounter funding shortfalls. On the demand side, this 

is due in part to the intangible nature of content products and difficulties in assessing 

unknown markets and risk, and on the supply side to a lack of specialised expertise among 

finance and venture capital providers. In the games industry, it is also due in part to 

publishers that want partly or fully developed products before they sign contracts with 

developers, and this places a heavy financial burden on small firms that self-finance their 

development. 

The high and rising cost and sophistication of content production has implications for 

the business environment and access to capital. Investment in a film or other content 

production is a risky undertaking, as there are significant sunk costs in audiovisual 

production, with no certain returns and strong possibilities of failure.

Skills and awareness 

Skills and human capital development are crucial for all content industries as their 

rapid evolution requires up-to-date skills and the ability to adjust quickly to new 

developments. Games development requires skilled designers and programmers with 

specific skills, and there have been considerable mismatches between demand for and 

supply of skills, especially in this area (OECD, 2005c). This has been particularly 

challenging for smaller businesses, and similar issues have arisen in other industries. At 

another level, consumers need to be sufficiently aware of and able to use the Internet and 

other digital devices. 

Market structures 

Development of digital content services requires co-ordination of a wide range of 

industry participants (including creative artists, hardware and software firms, 

distributors, ISPs, mobile phone providers), some of which have not previously worked 

together. At least three different conditions have to be fulfilled. First, there must be an 

infrastructure that is adequate for the services and to which users have access. Second, 

suitable technical products must exist. Third, content services must satisfy consumer 

demand. Further up the value chain, established participants such as broadcasters, 

movie studios and other producers of entertainment have to be involved. It is unclear 

whether participants will agree on the conditions for entering such arrangements and 

optimising digital content product development and delivery. It may be that 

established industry participants want to ensure dominant positions in future 

e-content markets. They often demand very large shares of overall revenue for their 

services, and agreements are therefore difficult, particularly between network service 

providers with few competitors (despite entrants in other distribution systems such as 

cable services) and content providers which restrict content to certain established 

platforms. Recently, however, there has been an increase in industry partnerships to 

develop and deliver digital content.
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Infrastructure for digital distribution 

Digital distribution channels need to have in place:

● Technologies that protect digital works and appropriate DRM schemes. The challenge is 

to develop robust DRM programmes and technologies that ensure both that 

unauthorised copying is not possible, and that they do not inconvenience users, are 

inflexible or negatively affect service users.

● Adequate, efficient and secure payment systems (including micropayments). These 

would encourage a wider diversity of profitable business models, for example purchase 

of single music tracks, game plays or journal articles. 

● Adequate protection of consumer information and privacy. 

● It is important for providers of digital content to have systems that efficiently host and 

aggregate large amounts of content. It also has to be easy for consumers to access 

content and to update information and content offers. Additional requirements for 

successful portals include the use of efficient marketing tools which draw attention to 

the site, as in the case of physical retailers.

Infrastructure for micropayment systems

To pay for access to or download of single content items requires an effective and 

secure payment and authentication system, and the absence of reliable, widespread 

low-cost micropayment systems is therefore seen as a problem (OECD, 2006b). For 

example, fees for a USD 0.99 music download may exceed 25%. Credit card companies 

have minimum transaction charges even for micropayments, and micropayment models 

are not yet widespread, although payments via mobile phone billing or prepaid phone 

cards are possible in some countries. More appropriate regulation may be needed to 

accommodate the development of efficient payment systems by non-financial institutions 

which might play an important role. In Norway, for example, the government encourages 

micropayment systems and Japan has also been supporting the use and popularisation of 

“automatic payment systems”. Cross-border payment remains a further problem.

Basic processes for end-user identification, authorisation and payment must also be 

in place. There must be a mechanism for identifying the customer, recognising the device 

used, and authorising the end user to access a subscription or download single-use items.

Interoperability and standards

To develop competitive and efficient content markets requires a wide variety of 

interoperable and compatible standards for content and hardware. However, a range of 

different proprietary and incompatible formats, networks, services and consumer devices 

may hamper development of online content distribution (OECD, 2005b, 2006a). For digital 

music and mobile content in particular incompatible audio codecs, DRM formats and 

hardware devices reduce use possibilities. These differences make it difficult if not 

impossible to mix content from different services (de Lussanet and van Veen, 2005). There 

are also considerable lock-in effects owing to de facto standards. With vertical integration, 

lock-in may raise entry barriers for small and innovative players. There have recently been 

a number of initiatives in areas that would benefit from greater standardisation and 

interoperability, such as T-Mobile. supported by Universal Music, Sony Music, Warner 

Music and major mobile handset manufacturers to develop a standard platform for mobile 

music. 
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While there are benefits to adopting standards, there are also potential costs, as they 

may inhibit later innovation and limit possibilities for product differentiation. Because 

governments do not have the experience and technological or other foresight to pre-select 

standards in fast-moving areas, initial market experimentation is likely to be necessary to 

develop the best approaches. However, governments can provide frameworks for 

co-operation and can encourage business, experts and standards organisations to work 

together to develop better standards. The new Korean content growth strategy, for 

example, includes efforts to create digital content standards (including for DRM, 

e-learning) and enhanced co-operation with the International Organization for 

Standardization (ISO). 

Digital piracy and file-sharing

The advent of digital technology creates major opportunities but also challenges for 

digital content. Extensive piracy may be an important impediment to creating and 

strengthening legitimate services for distributing copyrighted content on line. According to 

IFPI data, by the middle of 2005, 900 million music files were available on unauthorised 

networks and Web pages (IFPI, 2005b). Illegal P2P music file-sharing has had an impact on 

content industries and may have deterred the development of additional digital content. 

In the face of increasing piracy, OECD governments have worked to promote the protection 

of IPRs through legislation (national law and international treaties), enforcement and 

increased criminal sanctions, and awareness/education campaigns (including youth 

education programmes). 

There is an ongoing debate about how important illegal file sharing will be in the 

future. It has been argued that authorised content services such as Apple’s iTunes Music 

Store are the model for extensive authorised downloading (Nagel and van Kruijsdijk, 2005). 

However, other evidence suggests challenges remain. For example, in a survey of United 

States teenagers, more than four in five of those who downloaded music files agreed with 

the statement that music downloading and file sharing were easy and that it was 

unrealistic to expect people not to do it (Pew, 2005). The games industry has successfully 

developed products that are not easily copied, such as massively multiplayer online games 

which are not static so that there is no point to downloading a version at any specific time. 

Similarly, the provision of more advanced services (including the possibility of customising 

access to content and monetising P2P networks) by other industries may also limit illegal 

file sharing. 

Digital rights management

Adequate protection mechanisms are a common challenge for digital content 

industries. DRM technologies provide three basic functions: i) they encrypt content to 

allow access only to authorised users; ii) they provide licence systems which control access 

to content and what can be done to the content; and iii) they provide authentication 

mechanisms to identify users (Schrock, 2004). Effective DRM technologies are seen as a 

means of enabling digital distribution of content, and, through their ability to create 

various ways to access content, they may facilitate the development of products tailored to 

consumer demand (e.g. the right to purchase time-limited access to songs) and increase 

consumer choice, satisfaction and overall economic welfare if price discrimination 

expands markets.
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An enduring challenge for DRMs is to be sufficiently robust to ensure that digital 

content cannot be subjected to unauthorised copying or unintended uses. To this end, 

many governments, by signing World Intellectual Property Organisation (WIPO) treaties, 

have pledged to create “adequate legal protection and effective legal remedies against the 

circumvention” of technological protection measures such as DRMs. 

Implementing DRM systems has proved challenging as the increased use of DRM 

technologies has raised a number of consumer issues [e.g. problematic limitation of usage 

rights or inadequate disclosure and impacts on privacy, see, for example, Beuc (2004) and 

the UK All Party Parliamentary Internet Group (2006); actions against anti-piracy software 

on music CDs; and academic research (Gasser, 2004)].8 OECD work has also analysed the 

disclosure issues raised by technically-imposed restrictions on the use of digital content 

(OECD, 2006e). Further research may be needed to throw light on the impact of DRM 

technologies on consumers, technological innovation and the effectiveness of DRM in 

protecting intellectual property rights holders. Market forces (e.g. consumer purchasing 

behaviour) and content and technology providers’ growing experience with DRMs may 

address some of these issues and become more sophisticated, more flexible and provide 

support for innovative business models. 

Impacts
Digitisation, development of new digital content products and digital delivery have led 

to changes for producers and consumers of entertainment and scientific content. This 

section focuses on some of the economic impacts on digital content industries. However, 

these direct effects underestimate spillovers on the wider set of industries whose primary 

purpose is not the generation or distribution of digital content, and across society. 

Moreover, if new digital delivery and access mechanisms improve and facilitate research 

activities, this will have additional impacts on economic growth. Games innovations such 

as new imaging technologies, high-speed interactivity, and touch feedback can also have 

important applications in other sectors (KPMG for the Danish Ministry of Culture, 2002; 

OECD, 2005a). 

Changing value chains 

Changes in value chains have affected participants differently. For record labels and 

other content developers, digital content delivery has required adjustments to sell 

products to a wider set of users. The online environment gives artists and other content 

creators the possibility to make their content widely available and gain greater visibility, 

but so far few artists have been discovered on the Internet, despite some recent music 

successes (see below). ISPs and major Web portals have greatly benefited. Traditional 

intermediaries have been challenged by developments in the digital content industry, but 

some traditional distributors have successfully reshaped themselves to take advantage of 

new markets. Providers of infrastructure services (e.g. DRM technology and payment 

methods providers) will benefit from further developments regardless of how value chains 

change. 

Hardware and services 

Digital content industries are drivers for consumer electronics and PC manufacturers 

owing to consumer demand for constantly improved hardware and devices that enable 

them to access content, play increasingly complex games, download music and video, and 
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combine these attributes with greater mobility. Revenues from PCs and consumer 

electronic devices are sometimes larger than those from sales of related digital content. 

Further, if hardware products have network economies, providers of content and 

hardware products have a mutual interest in providing as much content as possible for a 

particular hardware product. Developments in content also have an impact on mobile 

handsets, as users will purchase new models with improved access to such digital content 

(e.g. games and video). Consumers will also be more interested in home networking if they 

are active users of digital content (Parks Associates, 2005b; CEA, 2005). 

Internet and creative supply

New ways of creating, distributing and accessing content can affect creativity by 

opening up new commercial and non-commercial content creation and distribution 

channels, by interaction between creators, users and consumers, by lowering barriers to 

entry and driving down creation and distribution costs, by expanding markets and uses in 

ways that favour creativity and diversity, and by developing niche markets (OECD, 2006a). 

In the music industry, the potential of the Internet means that artists can package, present 

and distribute differently than in the past. In spite of the possibility of online distribution, 

traditional content industry firms, such as music publishers and record companies, often 

retain their key role in content creation and distribution. They provide essential services as 

producers, for tour planning and support, marketing to reach consumers, and negotiations 

with Internet-related service providers (e.g. firms such as Nokia, Vodafone, Verizon, 

Yahoo!, and AOL). Small independent producers play an important role, often in 

fragmented markets (language, culture), and, with low overheads and fewer sunk costs, 

they may have fewer problems breaking free from old business models.

Horizontal lessons
Although there are major differences between individual industries, there are also 

some common lessons. First, wider diffusion of broadband Internet has increased 

possibilities for the growth and development of digital content industries and innovative 

products. These developments have significantly challenged existing value chains. 

Specifically the position of traditional distributors has undergone changes (both 

disintermediation and re-intermediation), and more changes are also likely further up the 

value chain. Moreover, various new and traditional business models are being tested in the 

new environment; they range from subscription to pay-per-use, and the role of advertising 

is changing markedly in some content areas. In scientific publishing, access contributes 

effectively to information and data circulation and use and is a core issue. 

Furthermore, the trend towards greater mobility is likely to have a major impact on 

digital content. As users increasingly use interactive tools and create different sorts of 

online content it is necessary to develop support infrastructure, including payment 

methods, DRM software, security, privacy and consumer protection. Overall the 

development of digital content has broad spillovers in related electronic and infrastructure 

industries and a strong impact on other industries because it changes how they deliver 

their content, with effects throughout the economy.

Government roles: Market participants create and develop digital content value chains 

and business models but governments play a major role in developing general “enabling 

factors” for the creation (e.g. creative environments, ICT skills) and use (e.g. ensuring 

widespread access to broadband) of digital content (see Chapter 8, and OECD, 2006c). 
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Governments act as facilitators, remove impediments to investment and create an 

appropriate business environment by addressing market failures that hamper R&D, 

innovation, access to capital, education and the development of skills. The development of 

non-discriminatory framework conditions can reduce barriers to entry and improve 

competitive conditions (especially for new and smaller firms). Competitive markets for 

content and telecommunication services are crucial for broadband take-up and content 

diffusion and use. Many OECD governments have developed a focus on digital content and/

or related creative/content industries, either with overarching digital content policy 

frameworks (such as the UK’s Digital Strategy/Digital Content Forum) or with programmes 

specific to certain digital content industries and/or applications (OECD, 2006c).

The public sector has a major role as producer and user of digital content and 

applications. On the producer side, this includes public sector information that can be 

commercially re-used and public sector educational, cultural (museums, archives), and 

other content for which public good and spillover arguments support a major government 

role. Governments also participate in or support the development of and digital access to 

content (e.g. archives of public broadcasters). On the consumer side, governments can 

support demand by improving access and diffusion of information in areas such as online 

health and education (OECD, 2006d). 

Conclusion
The games, music, scientific publishing and mobile content industries have very 

specific and different characteristics, but digital content is increasingly important and is 

the major driver of growth for all of them. The rise of digital content markets has 

challenged established non-digital value chains and new digital value chains are 

increasingly complex and diverse. In downstream distribution, disintermediation and 

re-intermediation have both occurred, and new value chain participants have entered as 

new intermediaries or to supply infrastructure services. New business models are being 

experimented with, including subscription (games) and pay-per-use (music). Advertising is 

becoming less important in some areas (mobile TV) and more important in others (search). 

In scientific publishing more direct forms of free (to the user) access are developing. 

Continuous improvements in technology for networks, software and hardware, 

including mobile and wireless services, have been important for the development of more 

advanced digital content. A further driver has been the fact that many of these industries’ 

products are suitable for digital delivery, thus enabling online distribution to improve 

market access and lower costs. One of the main challenges is improved co-operation as 

production of digital content requires agreements among participants, including content 

developers, device manufacturers and distributors. To succeed, suitable and cost-efficient 

infrastructure services, including payment systems and DRM technologies, have to be in 

place and content interoperability and compatibility issues resolved.

For users, more, and more diverse, content is available on line than off line, and 

innovative new products provide customised services with greater interactivity. An 

increasing number of users are also becoming digital content creators (see Chapter 7), and 

although it is unclear whether this is a long-term development or an ephemeral fashion, it 

is stimulating content development and industry behaviour. Furthermore, developments 

in these industries have major spillovers into non-content industries and wider impacts 

across the economy. Finally, governments have a role to play in developing general 
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“enabling factors” for the creation and use of digital content, maintaining a supportive 

business environment as well as a major role in producing and using digital content 

(see also Chapter 8).

Notes

1. The OECD and Italian Minister for Innovation and Technologies, International Conference on “The 
Future Digital Economy: Digital Content Creation, Distribution and Access”, Rome, Italy, 
30-31 January 2006; details available at: www.oecd.org/sti/digitalcontent/conference.

2. The video games market reflects consumer spending on console games (including handheld 
games), PC games, online games, and wireless games. The category excludes spending on the 
hardware and accessories used to play the games. 

3. http://epp.eurostat.cec.eu.int/cache/ity_offpub/ks-np-05-040/en/ks-np-05-040-en.pdf.

4. United States: 353 million single tracks downloaded (up from 143 million) (Nielsen SoundScan); 
United Kingdom: 26.4 million single tracks downloaded (up from 5.8 million) (OCC); Germany: 
estimated 21 million single tracks downloaded (up from 6.4 million) (IFPI Germany); France: 
estimated 8 million single tracks downloaded (up from 1.5 million) (SNEP).

5. See www.mobilein.com/what_is_a_mvno.htm. For an example see Amp’d Mobile http://get.ampd.com/.

6. See The Economist (2006), “Encyclopaedia Britannica takes on Nature”, 30 March for a criticism of 
the study.

7. BigChampagne provides data on country-specific use of P2P networks, their evolution and 
determinants of use. It does so by indexing and searching shared folders on P2P networks and 
tracks some 50 million search queries a day to determine the activity and origin of P2P users. The 
data show the activity and origin of P2P users logged on to a given P2P network. BigChampagne 
began monitoring Napster in 2000 and now covers the most popular networks, including 
FastTrack (KaZaA, Kaza Lite, iMesh, Grokster, etc.), eDonkey, Direct Connect and all 
Gnutella-based client, as well as ScourExchange, AudioGalaxy, Morpheus, etc. However, it does 
not track less popular P2P sites, such as Soribada in Korea or FileRogue in Japan, or smaller ones in 
other OECD countries.

8. See also the INDICARE project at: www.ivir.nl/publications/helberger/INDICAREStateoftheArtReport.pdf. 
For analysis of the impact of Online Music Stores on user rights, see the Berkman Center’s case 
study, “iTunes: How Copyright, Contract, and Technology Shape the Business of Digital Media”; and 
“British Music Fans Experience Digital Frustrations”, digitalmusicnews.com (26 April 2005). 
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