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KPMG International is pleased to present its thought leadership paper on

Europe’s* Broadband Future.

Around the world, the Information, Communication and Entertainment sector

(ICE) is one of the fastest growing, and most dynamic, industries on which our

network of firms focus. KPMG firms have a consistent record of, and ongoing

commitment to, contributing to the debate on the myriad issues that are a daily

part of that sector.

Much of the future of the ICE sector is dependent on the successful

deployment and take-up of broadband services. Broadband is at the center of

the growth plans of many if not all telecommunications and media companies.

The impact it is likely to have on TV, travel, gaming and gambling means it is

something that few, if any, major entertainment organizations can ignore.

The potential it offers retailers, banks and manufacturers to either expand

market reach or reduce costs means that its impact is expected to be across

all sectors of the economy. It is likely to have as big, if not bigger impact on

public sector activities such as education and health care. It is something that

should not be ignored by governments, regulators and business.

Broadband is, or should be, at the center of attention for consumers,

regulators, policy makers and businesses alike.

This paper looks at the longer-term challenges facing Europe if the potential

of broadband is to be achieved. It aims to spur further thinking about Europe’s

long-term needs among many of the key stakeholders including policy makers,

operators, service providers and regulators.
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Broadband — it is the word on everyone’s lips. There is no shortage of

specialist groups, incentive schemes, emerging service providers, advertising

and general press and conference coverage devoted to this single word — but

why? Is it really that important? Isn’t it just the internet made faster? And didn’t

consumers and businesses learn from all the ‘dot com’ hype just those few

short years ago not to get too excited about technology advances?
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It is not unreasonable to be skeptical, however, broadband is not a passing fad.

It is already reaching the mass adoption phase in many countries in Europe and

it will not be going away. Consumers and business alike are not just adopting

broadband technology but are beginning to adapt their lifestyles and business

models to take fuller advantage from the broadband revolution. For those who

have got used to broadband and what it provides, there is no turning back.

Many industry commentators believe the world has barely scratched the surface

of the benefits it will yield.

The broadband race has just begun but Europe needs to do much if it is not to

fall behind its North American and Asian competitors. This is the subject area of

this paper. It is not an in-depth technical commentary although a modest level of

prior knowledge is assumed. In summary, this paper:

• briefly considers the nature of broadband and provides a working definition;

• considers why it is deemed to be so important;

• identifies and assesses Europe’s present position;

• identifies key drivers of broadband growth; and

• considers where Europe needs to get to, makes suggestions as to how it might

improve its relative position, and some possible consequences of falling short. 

Broadband is here to stay.

The world has barely scratched the

surface of the benefits it will yield.

Europe is picking up the pace in

terms of broadband rollout but

much still needs to be done if it is

to improve its competitive position

vis-à-vis South Korea, Japan,

the U.S. and Canada.
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Broadband promises to be one of the key enablers for long-term economic

growth. In South Korea, which has the highest broadband penetration in the

world according to the OECD Broadband Penetration Statistics, 2005, the

country’s Ministry of Communications has estimated that gross domestic

product (GDP) will increase by a staggering US$100 billion and that more than

820,000 new jobs will be created as a consequence of investing in its

‘Broadband Convergence Network’ (BcN). 
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2.1. Broadband: key infrastructure for the knowledge economy

The South Korean view is not an isolated example of anticipated broadband-fuelled

economic growth. There are many governments, international economic bodies and

reputable analysts who all estimate the long-term economic benefit of broadband

to be in the billions of dollars and whole percentage points of GDP growth.1

Many advanced economies in the 21st century are rapidly transforming towards

being information and knowledge driven. In that environment, the skill, speed and

innovation that is required to transform raw data into valuable knowledge and then

profitably exploit that knowledge, is pivotal to international competitiveness. This is

where broadband can fulfil a role as a key enabler of the knowledge economy.

It is not fanciful to suggest that the macro-economic importance of broadband in the 21st

century is comparable to electricity in the 20th century and rail in the 19th century in its

long-term role as a critical element of any advanced economy’s national infrastructure.

However, as the pace of evolution of broadband is so rapid, it is difficult to nail

down a hard definition of ‘broadband’ in relation to data throughput speeds.

Consequently, KPMG International believes that a flexible view is required that

captures the key elements of speed, content and applications, and devices used

to access those applications. Together, these elements help determine our view

of what constitutes broadband:

Broadband is sufficient data transmission speed to utilize applications, services or content

effectively relative to the user’s device capabilities.

As speeds, applications and devices evolve, so will the view of broadband.

2.2. Europe’s economies may be in danger of falling behind

In four major European economies — France, Germany, U.K. and Italy — broadband

is rapidly growing. In many E.U. countries both the dominant operators and the

new service providers have shown strong growth in broadband penetration — at

the same time prices have dropped and access speeds increased. Some European

countries such as the Netherlands, Denmark and Sweden are among the top

countries in the world in terms of broadband penetration. This suggests that Europe

is progressing well. 

Long-term economic benefits could

be in the billions of euro.

Broadband’s importance in the 21st

century is comparable to roads, rail

and electricity in the last two.
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Figure 2.1: Broadband Penetration Growth, G7 countries

Source: OECD Broadband statistics, June 2005

It is in the quality and reach of the networks, however, that Europe is falling

behind. Europe is lagging Japan, South Korea, the U.S. and Canada. As can be

seen in Figure 2.2, Japan, South Korea, Canada and the U.S. still outperform

European averages in both the extensiveness (a composite normalized

measure of the percentage of people with access to terrestrial broadband) and

competitiveness (a composite measure of competition, price and regulation

governing broadband).

Figure 2.2: Broadband competitiveness and extensivness

Source: KPMG LLP (U.K.) analysis of U.K. Department of Trade and Industry, International

Broadband Market Comparisons (June 2005 update prepared by Ovum)

Note: The average figure shown for ‘Europe’ excludes E.U. Eastern Europe member states, the Netherlands, Denmark,

Spain, Portugal, Greece and Russia. If these were included Europe would be still further behind on both competitiveness

and extensiveness, as the Eastern European member states have a sizeable population and are even further behind in the

rollout of broadband in their respective states.

Europe is lagging behind Japan,

South Korea, the U.S. and Canada.

Broadband being adopted

faster than any other

preceding technology.
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These competitor economies are offering higher speed services at lower costs.

Being true single markets, their respective regulators appear to have more

coordinated approaches and a more holistic view than Europe where each nation

has its own regulatory regime and national operator — a fragmented market and

industry structure is the result. This environment should be addressed if Europe

is to reap the full benefits of pan-European broadband provision and improve its

competitive position vis-à-vis its global trading partners. 

If, compared with its international peers, Europe has lower productivity and higher

costs for knowledge creation and management, there will be very real and negative

consequences for the economy.  

2.3. Next-generation broadband; Japan and South Korea lead the way

Time is short for Europe to get its broadband act together. In Japan and South

Korea government-led initiatives have already helped broadband secure a strong

foothold in their respective countries.  

• Japan offers the cheapest broadband services to both consumers and

businesses. In contrast to its light touch attitude to telephony regulation,

enforced local loop unbundling (LLU) and restrictions on NTT’s broadband

service provision mean that Japan has some of the strongest competition at

the retail level.  

• South Korea leads the world in broadband penetration and the government’s

broadband convergence network’s (BcN) target is to provide 100Mbps access to

five million subscribers by 2007 and 10 million by 2010. US$50 billion of public

funds are to be invested over five years in both software and fiber-to-the-home

infrastructures. BcN is forecast to create 820,000 new jobs by 2013.

Canada, South Korea and Japan are also leading Europe in the provision of

next-generation broadband services, according to a recent report from

Analysys. Japan and Korea already have over 80 percent household coverage

for 8Mbps services — the U.K., Germany, Italy and France are averaging less

than half this number.

As broadband evolves, issues of scale and scope are beginning to emerge.

American and Japanese operators are larger and work in more integrated

markets than their European counterparts. They offer services across their entire

geographic domains. Europe has yet to see the emergence of even a single

pan-European broadband service provider. There are notable successes in

companies such as FastWeb and Versatel but these are small and geographical

focused. The large incumbents, while beginning to grapple with the issues of

single pan-European branding, are a long way off true pan-European operations.

France Telecom’s Wanadoo (soon to be rebranded) is perhaps the closest. And it

has yet to be seen what the large European mobile/cellular phone operators are

to do in the broadband space.

Japan and South Korea, through

both tighter regulation and

public initiatives, are already

deploying next-generation

broadband technologies.
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2.4. Evolution of the broadband market: different players, different strategies

To maximize Europe’s broadband potential different players in the value chain will

need to play to their strengths.

We believe the time is ripe for the creation of scaled broadband networks and

the emergence of pan-European branded service providers.

We see the broadband market as being a mix of competition and collaboration

between network providers, service providers and content providers. For Europe

to take leadership of the broadband market, strong pan-European network

providers, service providers and content and application providers will need to

develop. Each has different drivers for success:

• Network operators with large networks, given the current legislative

environment, are likely to, in many cases, split their wholesale and service arms.

Success here will be dependent on asset utilization. Therefore, network providers

will have to develop networks with economies of scale and cost leadership. 

• Service providers who develop economies of scope — multiple services with

excellent quality of service and competitive pricing — will have the greatest

chance of success. They will be true triple play service providers offering

customers bundled voice over internet protocol (VoIP), internet and content

provision services.

• Content providers will be an important part of the value chain; unless Europe

has its share of these, it will lose a significant proportion of global broadband

revenues. And this is taking a wide view of the content that will be delivered

and created in the broadband world. It could range from simple voice to

interactive TV; from e-mail to real time music downloads and from Web

browsing to video on demand and on-line gaming. 

But this vision will only become reality when the business model makes sense.

Given wholesale prices for LLU is largely bandwidth independent — an LLU

line capable of 1Mb/s is broadly the same wholesale price as an 8Mb/s one —

we see the tipping point for broadband profitability to be within sight. Few, if

any, providers of sub megabit services are making money. Not until there is

wide availability of higher speed services will there be sufficient margin to

drive service provider profitability.

2.5. And the regulators?

It is not just the market that will drive broadband growth. The regulators will have

a role to play too. Given the momentum created by LLU (or ULL) and the

introduction of faster speeds through new technologies such as ADSL2+, we can

see the floor price (and quality) for wholesale provision of broadband being fixed

by regulatory means. As demand for content and speeds increases, and as the

market progresses, we could also see that retail prices for lower speed services

— such as 1Mbps and 2Mbps — will fall below the minimum price charged for

local loop access. Services at higher speeds will become viable as customers will
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start to pay a premium for more advanced services. Those service providers who

have economies of scope — multiple services that can be cross-sold and perhaps

subsidized to create a compelling offering at a competitive price point — will win.   

We believe that the time is ripe for the creation of scaled broadband networks

and the emergence of pan-European branded service providers. If Europe is to

meet its broadband ambitions, its various member states will have to create an

environment that both stimulates supply as well as demand. This requires the

five key drivers of service availability, speed, price, devices, and content and

applications to be encouraged. Additionally, the time from adoption through to

absorption needs to be shortened. 

These demand and supply issues will have to be addressed through political will,

investment and education for these goals to be achieved. Some of the key

initiatives by governments and regulators could be:

Supply side stimulation

• Promote competition by continuing the local loop unbundling process and

managing the pricing regime to increase customer choice, service availability

and access speeds while lowering prices. The LLU pricing regime should be

such that investment in new networks is attractive and is maintained. 

• Set targets for service availability and quality and facilitate dialogue between

major players to ensure that universal availability of broadband becomes a

reality and bandwidth improves.

• Ensure a favorable climate for investment in broadband so that investment in

next generation networks is timely. 

Demand side stimulation 

• Encourage content and application creation such that demand is stimulated for

higher bandwidths and greater productivity. 

• Educate business and consumers alike about the potential benefits of

broadband so that take-up is universal. 

If people continue to spend time and money jumping on planes when they

could videoconference but for adequate bandwidth, or die needlessly when

telemedicine could have saved them, or drive for hours to their town hall to view

planning applications that they cannot adequately view online from home, or still

take orders manually in the field only to re-key them back at the office, then

Europe could suffer a series of adverse consequences: lower productivity; a

massive imbalance of intellectual property trade with the rest of the world; loss

of digital content creators (i.e., talent emigration); and a loss of remote higher

education to foreign institutions are just some that spring to mind. The list, in

fact, could be endless.  

It should not be that way.
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‘Broadband’ is commonly referred to as a new generation of high-speed data

transmission services, which allow users to access the internet, send and

receive e-mails, use Virtual Private Networks, replace conventional telephony

with Voice over Internet Protocol (VoIP) and other related services, at

significantly higher speeds than is obtainable via dial-up modem access. 
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3.1. Broadband: different things to different people

The quality of the user experience depends primarily on three

inter-dependent factors:

• the transmission speed of the connections to, and within, a

communication network; 

• the capabilities of the access device being used e.g., PC, PDA etc.; and

• the applications, services and content being accessed over that connection.

In the past, much debate has centered on defining broadband in terms of data

transmission speed — the first factor above. These speeds vary widely. The U.S.

defines broadband as transmission speeds of 200Kbps while South Korea and

Japan have a higher threshold of 2Mbps (i.e., at least 10 times faster). 

Going forward, Japan and South Korea are already considering 100Mbps

services, which would again force a re-think about what broadband really

meant if speed was the sole criterion for a definition. By contrast, in Europe,

any transmission speed above 128Kbps has often been used to define a

broadband service. However, defining broadband in terms of speed alone is

insufficient. As little as two years ago for example, any speed in excess of

64Kbps was considered ‘broadband’ in Europe. 

Given the increases in transmission speeds, improvements in access device

capability and the growing diversity of bandwidth-hungry applications, services

and content, it could be said that at least 8Mbps is now an appropriate minimum

entry point for true next-generation broadband services within Europe. But even

8Mbps may be considered at some point in the future to be an inadequate

description of broadband once further technological advances have been made.

In fact, in its evolution, broadband today could be considered to be where PCs

were in the mid 1980s. 

The International Telecommunication Union (ITU) has recognized the problem of

nailing down a hard definition of broadband in relation to data throughput speeds:

The user experience depends on

speed, the access device and the

content accessed.

Broadband today, could be

considered to be where PCs were

in the mid 1980s.
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The term ‘broadband’ is like a moving target. Internet access speeds are increasing all

the time. As technology improves, even ITU’s recommended speeds will soon be

considered too slow. (Source: p.6 ‘The Birth of Broadband’, ITU, September 2003).

Consequently, KPMG believes that a flexible view is required that allows for

change over time. Hence, the working definition of broadband for this paper is:

Broadband is sufficient data transmission speed to utilize applications, services or content

effectively relative to the user’s access device capabilities. 

This definition captures the elements of speed, content and device. It also

allows for differing expectations by both user type and access requirement.

That is, broadband need not mean exactly the same thing to a major corporation

in a capital city as it does to a household in a small town. Secondly, access

device capabilities and functions vary greatly. However, when needed, users

can trade off capabilities such as speed for mobility. Finally, this definition allows

for change over time.

3.2. Delivery technologies

Broadband is currently delivered using five differing technology systems in

Europe. The systems and their properties are listed in the table opposite. 

It is unlikely that user

requirements today will be

adequate in five years.

Broadband in Europe is

currently delivered over five

technology systems. 
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These technologies deliver services over an increasing range of end user devices

including; desk-based PCs, laptops, mobile/cellular phones, personal digital

assistants (PDAs), televisions, computer game consoles and even to home

devices with built-in intelligence. 
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Technology

DSL

(Digital

Subscriber Loop) 

Cable

Optical fiber

Wireless

Satellite

Features

• A means of transmitting data over

existing copper wire connections at

far higher speeds than previously

possible. A variation of this technology

is ADSL which refers to Asymmetric

DSL where the download speeds are

far higher than upload speeds,

reflecting the pattern of most

data flows.

• Higher speeds possible than DSL.

Today cable modems give in excess

of 40Mbps symmetrically.

• Uses light waves for transmission of

information through optical cables.

• Data transmission rates theoretically

in Terabits/s.

• Covers a multitude of alternative

technologies in differing spectrum

bands and having differing.

Capabilities in terms of speed, reach

and mobility whose sole common

characteristic is that they are not

reliant on fixed physical line

connections to the end user.

• Technologies range from low speed

(non-broadband) GPRS to HSDPA,

3G and Wimax.

• Maximum current data transmission

rate: 54Mbps for WLANs.

• Ranges vary from 100m to

several kilometers. 

• Excellent for point-to-multipoint

communications.

• Highly asynchronous at present —

download speeds far in excess of

upload speeds. 

Benefits

• Uses part of existing copper wire

telephony network.

• ADSL already widespread and

penetration levels are high.

• ADSL 2+ promises to increase speeds

to over 20Mbps and can give

speeds of around 8Mbps up to

3km from exchange.

• Uses existing cable TV network. 

• Several cable operators in Europe.

• Can offer true triple-play

service package.

• Provides huge bandwidth over

long distances.

• Reasonably future proof in terms of

bandwidth capability.

• Provides high-speed wireless

connectivity to the user.

• Rollout costs are low. 

• Favorable economics in lower

population density areas.

• Wide and growing penetration of

mobile/cellular phone devices

particularly in 3G.

• Can be set up to cover an area

instantaneously (instant infrastructure). 

• Excellent capability to reach users

who are beyond the economic

footprint of the more common

access technologies. 

Key issues

• Transmission rate decrease

rapidly with distances over

3km from exchange.

• Capex required to upgrade

exchange equipment.

• Impact of high penetration 8Mbps

on copper local loop performance is

not well understood.

• Performance depends on number of

users connected on the cable. 

• Many cable companies have

compartmentalized their operations

by country.

• Lower penetration than copper so

both switch and local investment

may be required.

• Currently installation of fiber into

distribution networks is costly. 

• May not be cost effective compared

to other systems for semi-urban,

remote and rural areas. 

• Range/cost equations need to

be managed. 

• Unproven technology.

• Availability of sufficient spectrum

• User equipment costs.

• Data transmission rate depends on

type of backhauls to Wi-Fi transmitter

and number of users connected in a

given area. 

• Rapid improvement in technology

means rapidly changing business case.

• Currently very expensive per Mb. 

• Suffers from delay problems which

may affect some applications. 

• High cost of terminal equipment. 

Source: KPMG LLP (U.K.), December 2005
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3.3. Content and applications

The content and applications that run over these technologies and devices are

far from common in their requirements and characteristics. Figure 3.1 gives an

indication of the speeds required to run a range of single applications. It helps

to explain why historically, some people have been fixated with speed when

defining broadband (256Kbps,1.5Mbps and 10Mbps are marked for reference). 

It also shows why, as people gain exposure to more sophisticated applications

and uses, their requirements will change — with huge implications for the likely

infrastructure that will be needed to support such uses on a mass commercial scale.

Figure 3.1: Access speeds required by applications

Source: KPMG LLP (U.K.), November 2005

Note: Wireless covers a range of technologies that can differ significantly in their properties, depending on

whether wireless is being used for mobility or at a fixed location and whether the communications are point

to multi-point or point to point, symmetrical or asymmetrical etc. Also, they usually share spectrum which

means performance can be affected by the number of simultaneous users.

A quick consideration of this chart supports the view that it is likely that users

will demand significantly more bandwidth availability sooner rather than later as

they require access to more content and services at faster speeds, and

undertake more complex tasks. Take the example in Ireland, which had been slow

in broadband uptake. A report by the Irish Information Society predicts that the

average Irish consumer will demand 28Mbps by 2015. At the same time, it is

reasonable to assume that, over the next decade, compression capability will

continue to reduce the bandwidth required for many of these applications. This

may temper an otherwise inexorable rise in demand for broadband speed.

3.4. Household requirements

Single application bandwidth requirements shown in Figure 3.1 are not the whole

story. Operators are more likely to be driven by total household (or business site) 

Users will demand more bandwidth

sooner rather than later.
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bandwidth requirements. A household in the broadband future is very likely to be

running several high bandwidth applications simultaneously. It is not difficult to

imagine a scenario where an average household may have two family members

watching two different TV channels; another downloading games, music or software;

while another is involved in a combined gaming and videoconferencing session.

Total household bandwidth requirement could easily exceed 20Mbs in this scenario.

Currently technological improvements are changing the bandwidth and applications

matrix. ADSL2+, now being introduced, has the potential of increasing speeds

over copper loops to over 20Mbps, which when combined with better compression

should enable multiple applications to be delivered to the user. Similarly, the

introduction of gigabit Ethernet fiber with low-cost routers and splitters is lowering

the cost of fiber to the user and is proving to be a contender with ADSL. Figure 3.2

illustrates the speed/line length equation with ADSL and ADSL2+. However, ADSL

2+ has its limitations. Clearly it is asymmetric but its performances degrade rapidly

with distance. 20Mbits may only be available to those living in densely population

urban areas (say 70 percent of the population).

Figure 3.2: Maximum downstream speed of ADSL and ADSL2+

Source: KPMG LLP (U.K.) analysis of DTI and Analysis study

The delivery technologies are beginning to show considerable overlap in terms of

speed and functionality, if not cost. In the longer term the overall services and

price/Mbit of capacity will decide which technology will dominate in a particular

location or environment. In the short term, however, it seems that DSL or cable

will be the technology of choice in cities and towns given its wide availability,

comparatively low cost and ability to meet near-term bandwidth requirements.

Wireless technologies are likely to find their niche in more rural environments.

The unstoppable trend to higher bandwidth demands serious, long-term

consideration of the implications for both national infrastructure investment and

the need to retain talent and innovation in local application and content

development. These matters are addressed further in subsequent sections.
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The importance of broadband is not primarily about the ability to download

music or play ever more impressive video games against like-minded people

on the other side of the world — appealing as that may be.
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4 Why is broadband important?
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Economies today are information and knowledge driven. Value creation depends

on the ability to efficiently and effectively manage raw data in order to transform

it into valuable knowledge and then profitably exploit that knowledge. Broadband

is seen as a key enabler of this knowledge economy.

4.1  Benefits of broadband

The advantages delivered by widespread broadband deployment can include:

• Macro-economic impacts 

Economic benefits, through efficiency gains in existing sectors and growth of

new and complementary industry segments.

• Positive impact on employment

Widespread investments in next-generation broadband technologies and

nationwide deployment are said to boost employment.

• Efficiency boosts for public sector administration and policy implementation

Efficiency gains from streamlining public administration processes internally as

well as enhancing the communication framework between the public sector and

businesses and citizens.

• Regeneration and economic growth of rural/remote regions

Providing the necessary broadband infrastructure to attract inward investment,

utilizing natural and labor resources in rural regions to generate potentially

significant economic growth.

In the longer-term, at bandwidths measured in gigabits per second, creativity and

imagination may become greater inhibitors to realizing the potential benefits of

broadband by business than technology.

A key enabler of the

knowledge economy.

Longer term, creativity and

imagination may become greater

inhibitors than technology.
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4.2. Macro-economic impact of broadband

There have been several studies on the potential economic benefits of broadband

to the economies of various countries. Some of these findings are discussed

here to understand the context and positive macro-economic impact of

broadband for Europe.

4.2.1. United States

There are many reports on the long-term economic benefits of broadband to the

U.S. economy. A small sample includes:

• Business and government efficiencies from broadband have the potential to

produce US$500 billion in savings by 2010 — Momentum Group and Brookings

Institution, 2002.

• ‘True broadband’ (greater than 10Mbps) could incrementally increase U.S. GDP

by up to US$500 billion for each of the next 10 years — Dataquest Inc. report,

August 2002.

• Nationwide broadband deployment could produce 1.2 million jobs —

Understanding Broadband Demand: A Review of Critical Issues, Office of

Technology Policy, U.S. Dept. of Commerce, September 2002.

4.2.2. United Kingdom

The advancement of broadband has become a high national priority in the U.K.

over the last two years. Some of the reasons for this can be found in figures

presented in the Broadband Stakeholder Group’s (BSG) November 2003 report

(See www.broadband.uk.org). It compares the estimated long-term impact of

broadband with two other critical, ubiquitous infrastructure networks as follows:

• railways produced a ‘social saving’ of 2–17 percent over 35 years; and

• electricity boosted productivity by 3.3 percent after 65 years.

By contrast, in 2015 (around 15 years from commencement) broadband

is likely to:

• boost productivity by 0.5–2.5 percent; and

• increase GDP by GBP22 billion whatever the economic climate.

4.2.3. South Korea

In September 2003, the Ministry for Information and Communication announced

that it would boost its already world-leading level of broadband penetration and

generally available speed, by investing in a new ‘broadband convergence network

(BcN)’. It is estimated that the BcN will boost the economy by some US$100

billion and create 820,000 jobs by 2013. 

Note: these are incremental benefits above those already realized by South Korea in establishing world leader status.

(See www.korea.net.)
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4.2.4. Ireland

A major report by the Information Society on Broadband (see www.isc.ie) stated

that broadband may add 1.2 percent to GNP over 20 years, also:

Net employment of just over 85,000 could result in the first 10 years of broadband

adoption if Ireland progressed along the lines of the U.S. In fact, the structure of the Irish

economy, in particular its openness, means that the potential may be greater.

(Source: Information Society Commission ‘Ireland’s Broadband Future’ , December 2003)

Beyond these projections of researchers, economic think tanks and government

agencies, many governments around the world have directly invested billions of

dollars into broadband infrastructure, notably in South Korea, Canada and Sweden.

4.3. Broadband as critical infrastructure

As a complement to the projections in section 4.2, the national importance of

broadband can also be considered against several other infrastructure networks

that are endemic and critical to any modern, industrialized economy. These

comparators are roads, railways, post, PSTN (i.e., the traditional fixed telephone

network), television and mobile/cellular phones. 

The effectiveness of such networks can be assessed against five

qualitative principles:

• ubiquity: the extent of availability to most of the population at an

affordable price;

• interactivity: the promotion of meaningful interaction between people;

• speed: the time to complete an interaction; 

• capacity: the volume that can be transported to/from a single network point

simultaneously; and

• primary use: distribution, communication or both.

Based on the above principles, we have assessed the capabilities of these six

networks comparatively against broadband as it operates in Europe today.

Broadband is of comparable

importance to roads, railways,

post, PSTN, television and

mobile/cellular phones.
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Figure 4.1: Comparison of national infrastructure networks

Source: KPMG LP (U.K.), November 2005

The most effective profile would be one that scores high (denoted by green)

on the first four principles and fulfils both primary uses of distribution

and communication.

The analysis also shows that broadband has capabilities that address the

shortcomings of the postal, PSTN and mobile/cellular phone systems. Furthermore,

once broadband has the same level of ubiquity then its speed and interactivity will

make it a more effective and efficient distribution and communication medium than

post. That being the case, it would seem to be only a matter of time, and less

rather than more, before broadband is a central part of people’s everyday lives as

are the other networks shown. However, all the networks that have come before

broadband required:

• a long gestation period and varying degrees of public funding to achieve

ubiquity; and

• a long period for organizations and individuals to learn to use the

network productively.

The challenge for Europe is how quickly it can harness and realize the potential

benefits from broadband. Not only making it ubiquitous but also educating its

people to fully appreciate and harness its power. 

With greater capabilities than post,

its speed will make broadband

more efficient and effective.
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4.4. The implications for Europe

The evidence appears indisputable. Governments and major world economic

agencies are freely likening broadband to roads, rail and electricity in its

macro-economic impact on future competitiveness. 

The BSG’s report in the U.K. stated:

If properly encouraged and harnessed, broadband can help to accelerate the five key

drivers of economic growth: enterprise, innovation, competition, investment and skills.

Extrapolating from the above findings, it would appear that broadband has the

potential to boost Europe’s productivity by up to 2.5 percent, contribute between

100 to 150 billion euro to its GDP, underpin the creation of up to a million new

jobs and support economic growth. 

Even if the projected benefits are not realized in absolute terms, perhaps the

most important aspect of this discussion is to consider what the consequences

might be for advanced industrialized countries, particularly those relying heavily

on services and information-dependent sectors, of falling behind the competition

over the next decade. 
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Europe is presenting a mixed picture for broadband. While some European

countries are clearly leading the way on broadband adoption, others are

lagging behind — in some cases by a significant margin. 
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5 Where is Europe now?
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5.1. Current broadband penetration levels

The results of a recent study by the OECD is given below.

Figure 5.1: OECD Broadband subscribers per 100 inhabitants, by technology, June 2005

Source: OECD, 2005

The big four economies in Europe — U.K., Germany, France and Italy — are

lagging behind South Korea, Japan, Canada and the U.S. If other countries are

also considered, then many European countries lag behind Hong Kong, Taiwan,

Israel and Singapore. Newer member states of the E.U. — for example, Hungary,

Poland, the Czech Republic — are even further behind the leaders. 

However, Europe is working hard to regain its leadership. The OECD study also

reveals that in 2003-04, Europe led the way in the number of net new subscriber

additions per 100 inhabitants. Indeed, given its impressive subscriber growth

rate, the Netherlands is poised to surpass south Korea in broadband penetration

in the near future.
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Figure 5.2: OECD broadband penetration (per 100 inhabitants) net increase 2004-Q2–Q4 2005

by country

Source: OECD, 2005

It is in the availability and quality of broadband services that the greatest

differences between countries can be seen. A recent DTI sponsored study by

Analysys estimated the availability of higher speed broadband (4Mbps and 8Mbps)

in various countries. The results of the study are illustrated in the Figure 5.3 and

reveal the greatest difference between countries lies in the provision of 8Mbps.

Japan and South Korea have a clear lead with the greatest number of households

covered with 8Mbps broadband connections. However, France, Sweden and Italy

are better than the U.S. and Canada with 8Mbps coverage — the U.K. is also fast

catching up. Germany, however, has no 8Mbps coverage at the end of 2004. Many

other European countries similarly had very poor 8Mbps connectivity coverage. 
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Figure 5.3: Broadband availability

Source: KPMG LLP (U.K.) analysis of DTI and Analysys study

However, bandwidth is not the only comparator. The U.K.’s Broadband Stakeholders

Group has developed an approach to international broadband comparisons that

maps both competitiveness and extensiveness of broadband. The extensiveness

index reflects the potential addressable market for broadband take-up and its

availability (i.e., how much of the population is it available to). The competitiveness

index reflects performance on choice, price and regulation.

A recent update of this matrix in the U.K. government report on International

Broadband Market Comparisons (June 2005), when normalized to reflect the

populations of various countries, reveals the true position of Europe. While

several smaller countries are well advanced, much of Europe has a lot of

catching up to do.

Figure 5.4: Broadband competitiveness and extensiveness 

Source: KPMG analysis of Department of Trade and Industry, International Broadband Market

Comparisons (June 2005 update prepared by Ovum)
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The European average in figure 5.4 has been derived from the weighted averages

of the competitiveness and extensiveness of broadband figures for France,

Germany, Ireland, Italy, the United Kingdom and Sweden. If other E.U. member

countries, such as the Netherlands, Denmark, Greece, Spain, Portugal, Poland,

the Czech Republic and Hungary were to be included, then Europe would be still

further behind on both competitiveness and extensiveness. 

5.2 Broadband take-up and convergence

The European communications market broadly consists of three distinct services

— voice, internet access and television. They are delivered to the consumer

through three different routes. Voice is primarily delivered through narrowband —

the old PSTN copper connections. Internet access is delivered through DSL4

cable. The majority of television is still delivered through satellite and terrestrial

wireless, with some television being delivered through cable and fiber.

With increasing connection speeds, lower costs, and the introduction of new

technologies which enable VoIP and other applications, broadband — especially

through ADSL2+ and fiber to the home — is increasingly eroding the market

share of voice and dial-up and satellite and terrestrial broadcasting. We are

currently seeing, and will continue to see traditional voice, Internet and television

services moving from narrowband and wireless platforms to a platform that can

handle all three services — broadband. This is evident with incumbents and

altnets (alternative network operators) around Europe offering double- and

triple-play service packages.

The rate of services converging to broadband will depend on how quickly take-up

will occur in Europe. Many European markets are at or near the critical point for

take-off where adoption passes a ‘tipping point’ — generally accepted at

15 percent2 — and then begins to grow rapidly. These markets have sufficient

users for word-of-mouth advocacy to attract new users; the network effect  then

plays an increasingly important role in promoting growth. The take-up rate of

broadband has been robust in the last three years in many European countries and

is set to continue at that level for the next two to three years. As take-up rates

continue and competition is introduced, customer choice and speeds will increase

and prices per megabyte is likely to decrease. This will create a self-reinforcing

cycle until the market nears saturation, at which point the rate of take-up will slow.  
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Figure 5.5: The S-curve adoption path

Source: Ofcom, KPMG LLP (U.K.), November 2005

We believe that most European countries are likely to follow an S-curve adoption

path. Their current positions on the curve will influence the speed at which they

progress. Countries such as the U.K., France, Italy, Sweden, Switzerland, the

Netherlands and Denmark have crossed the ‘tipping point’ and adoption should

continue to show high growth, provided the right environment is maintained.

Other countries such as Spain, Portugal and Germany are also progressing quickly

and are showing healthy increases in broadband adoption. Due to the increasing

awareness of the benefits of broadband, we also believe that laggard countries

will make increasing efforts to catch up to the leaders and their speed of

broadband adoption will also increase significantly in the next three years.
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Broadband take-up is influenced primarily by five key factors: service availability,

speed, device capability, content and applications, and price. These factors in

turn are affected by the political, social, economic and technological environment

in which they operate. 
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Until recently, the key factors that contributed to Europe’s lagging position were: 

• a lack of initial uniformity in legislation and national government objectives

for broadband across countries in Europe, which has led to different rates

of development; 

• an initial lack of competitive access infrastructure, such as unbundling the local

loop and the dominance of one carrier in multiple telecommunications

segments in each of the E.U. member states and other countries in Europe; 

• relatively slow initial rollout of retail services by some major service providers; and

• excessively high prices relative to dial-up and other alternatives. 

Recent changes in the legislative environment through the introduction of a

competitive access infrastructure have led to a greater interplay between the five

factors. The following paragraphs discuss the implications for Europe for each of

these factors.  

6.1. Service availability

Clearly, a primary pre-requisite for broadband adoption is the ability to access a

service. Broadly, this can be considered as three inter-locking components:

• the backbone infrastructure to transport bytes of data around the country and

the world — the freeways of broadband; 

• the inter-exchange and/or regional network that connects various nodes and

regions to the backbone infrastructure — usually referred to as the

‘middle mile’; and

• access to end users that connect households, businesses or individuals to

the nearest node or exchange — the local streets and lanes of broadband.

In the fixed network context, this is usually referred to as the ‘last mile’. 

There is also mobile access to end users.

Europe does not have any real constraint in its backbone infrastructure. There is

little if any shortage of capacity in the middle, the only bottleneck here has

been one of open access and pricing. However, it was not until recently that

the end user access, the local loop, was thrown open to competition. The

effects of this have been quite dramatic, as competition has resulted in the

introduction of choice of broadband services to the end-user, and accelerated

the take up of broadband. 
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6.2. Speed

Speed has so far been of relatively less importance than availability or price.

As long as always-on access had been provided at costs that were comparatively

less per Kbps than dial-up and the speed has been faster, even 256Kbps (which

is no longer available), broadband was taken up. Now, however, with increasing

service availability, choice and more applications, music downloads, companies

encouraging home working, VoIP and on-line gaming, speed is becoming more

important. As prices per Mbps continue to drop, and content and applications

grow, speed is becoming an important factor in the choice of broadband take-up

and the choice of provider.

For applications such as HDTV, a true bandwidth of over 4Mbps is required.

As discussed earlier, much of Europe does not have the local access bandwidth

capacity at present to run several applications. Europe will have to invest in

developing this capacity if it is to progress its broadband capabilities to the

next level. 

6.3. Device capability

At an entry level price of around 500 euro, the average desk-based PC today is

cheaper in real terms, as well as significantly more powerful, than one available

three years ago. Similarly, at that time, most laptops only came with a 5GB hard

drive and 20GB was standard on most desktop PCs. Laptops are now shipped

with at least 40GB drives and most desktops have at least 80GB hard drives.

In addition, there has been an explosion in portable storage media in the form of

writeable DVD drives, USB storage devices and ZIP drives etc. Moore’s Law still

very much applies. 

These increases in PC/laptop capacity and associated developments, such as

enhanced connectivity through Wi-Fi, the spread of internet-enabled PDAs and

arrival of 3G mobile/cellular handsets, PVRs, DVD burners, MP3 players and

similar devices will stimulate broadband content exchange. As a result, file sizes

are increasing inexorably and many people are now moving to electronic storage

and transmission of documents and files. 

In the small business sector, for example, a small compressed accounting

software data file is at least 1.5Mb and is now regularly inter-changed between

client and external accountant via e-mail. This and similar trends are new to

SMEs and will help drive broadband take-up in the near term. Indeed, all these

developments contribute to a self-sustaining upward spiral of demand for device

and transmission capacity.

In short, devices (the vast majority of which are manufactured by global

conglomerates for the worldwide market) will not be a constraint for broadband

adoption across Europe.
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6.4. Content

For those people who have broadband, the entry level benefits are obvious and

compelling. Once past the ‘entry level’ benefits of broadband, it is the content,

applications and services that come in to their own and provide the next,

sustaining wave of benefits. Just a few examples in each of the corporate,

consumer and government sectors, are provided below.

6.4.1  Government

Table 6.1: Examples of broadband-delivered content and applications for government
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Application

Health

Public sector

administration 

Education

Agriculture

Benefit

Telemedicine

• Medical practitioners recommending

treatments for remote patients who

cannot otherwise get to a hospital

in time. 

• Real-time monitoring of patients for

medical purposes at reduced cost.

Patient/medical records

• Reduce operating costs and increase

efficiency of medical organizations. 

• Improve transfer of patient

information, medical records

and images between institutions. 

• Anytime access to information in the

health network.

Electronic administration and process 

• Enhanced government internal and

external communications. 

• More effective execution of labor and

employment policies — electronic

matching of jobseekers and employers. 

• Teleworking to assist persons

with disabilities.

Distance learning 

• Broadband access for educational

institutions — improved teaching

standards, access to audio and video

content in the classroom, improved

information sharing.

• Creation of a virtual market — links

between buyers and sellers and

overcomes geographical separation

between farmers and markets.

• Simplifies pricing determination. 

Examples

• Real-time video monitoring of

patients remotely. 

• Electronic patient records. 

• Automated prescription systems. 

• E-referrals. 

• Digital radiological imaging.

• Online license renewals. 

• Online tax submissions. 

• Job centers online. 

• Distance learning for remote students.

• Online libraries.

• Electronic exchange of

agricultural commodities. 

Source: KPMG LLP (U.K.), December 2005
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6.4.2  Business

Table 6.2: Examples of broadband-delivered content and applications for business

3 Datamonitor, home working 2003 – a U.S. and European market assessment 2003
4 KPMG’s Performance Advisory Services in the U.K.
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Area

Teleworking 

e-Procurement

and e-auctions

Data

management

Application and benefit

• Time and cost saving for both

employers and employees as well

as enabling persons with disabilities

to work. 

• Improved productivity through

reducing the number of distractions

people encounter — HP found that

teleworkers handled 45 percent

more calls than their

office-based counterparts.

• Reduces overhead costs such as

office rental and parking expenses

— IBM in the U.S. saves US$75

million and AT&T saves about US$25

million annually through

full-time teleworkers.3

• Efficiency gains and cost savings

from streamlining supply chains 

• Improved production management

and inventory control

• e-Auctions helps reduce total RFQ time

by 50 percent; typical savings of 5-30

percent over paper based negotiations.4

• Combined voice and data

communication leading

to reduced costs. 

• Improved market research and real

time information capabilities

including e-CRM capabilities. 

Examples

• Mobile working and working

from home. 

• Electronic ordering of raw materials

and commodities. 

• Electronic supply chain management.

• VoIP. 

• Instant messaging. 

• Real time news, financial and

market information. 

Source: KPMG LLP (U.K.), December 2005
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6.4.3  Consumers  

Table 6.3: Examples of broadband-delivered content and applications for consumers

6.4.4  Local content and applications development

Over time, content, applications and services will become ever more important.

They are a primary driver of usage. Beyond that though, it must be remembered

that broadband is not an end in itself; it is only an enabler. Content and services

are what it enables as demonstrated in the examples above. It is to the providers

of the content, applications and services that most money will eventually flow.  

For this reason, it is imperative that Europe receives as high a share as it can of

this part of the value chain. Talent and creativity must be retained locally. If not,

Europe will become an ever greater importer of information and entertainment

with all the consequences that carries both economically for the balance of

payments and culturally in terms of maintaining local identity and characteristics.

Europe needs to ensure that it is at the forefront of content and applications

development in the broadband race.

Money will eventually flow to the

providers of content applications

and services.

Prices across Europe have fallen

and are likely to continue to fall.

Retail pricing is quite elastic.
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Area

Communications

over internet

Entertainment

Multi-channel

broadcasts

Education

Buying and

selling 

Application and benefit

• Lower communications costs. 

• Increased download speeds. 

• Personalized TV programs. 

• The Internet is the world’s largest

information database — always on

through broadband.

• Can buy and sell items

without having to go through a

physical location.

Examples

• VoIP. 

• Simultaneous voice, data and

TV services. 

• Free software updates. 

• Online photo albums. 

• Multimedia downloads.

• Online TV. 

• Real-time updates of news,

sports, information. 

• Online discussions.

• eBay, online retailers.

Source: KPMG LLP (U.K.), December 2005
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6.5. Price

Retail prices for high-speed Internet access declined significantly in 2004 across

Europe. At the same time, some players innovated and diversified their services

to offer free Internet-based telephony calls bundled in as part of the ADSL

package; audiovisual streaming and videophone also became more available as

broadband, using ADSL 2+ technology with speeds of over 10Mbps, was

introduced. KPMG International believes broadband pricing is now close to a

point where it can drive penetration rapidly up the S-curve.

There are two other relevant points. Firstly, perhaps the key reason why

broadband take-up is exceeding the rates seen for all comparable previous

technologies, is that for almost all purchasers to date it is a substitute purchase

— that is, they are replacing an existing product they understand (dial-up Internet)

with a superior one for a comparable price. Secondly, there are a number of

studies that suggest retail broadband pricing is quite elastic — that is, a fall in

price creates a disproportionately higher level of take-up. Such behavior is typical

of goods regarded as discretionary by consumers.

Going forward, Europe needs to ensure that its price per Mb is comparable or

better than the current leaders. At today’s speeds of 1Mbps and 2Mbps the

differential may not be so noticeable but when bandwidths of tens or even

hundreds of Mbps are required then even small differences in price will make a

large difference in overall costs. 

6.6. Emerging patterns of broadband usage 

Through its research and observations, and taking into account the drivers

of uptake, KPMG International believes that the patterns of use following

adoption of broadband are becoming clearer. Users move through three stages

of broadband experience.

Absorption is the final stage. Here users absorb the new technology and

fundamentally change lifestyles and business redesign processes around

broadband capabilities.

Adaption occurs as users begin to appreciate new services that are available.

Businesses use broadband to do ‘more-of-the-same’ and increase efficiency.

Broadly speaking Europe is at the adoption stage. Few countries are beginning to

adapt. The real benefits will only be delivered when broadband is absorbed.

Adoption is the initial stage. Users buy on speed and price. Broadband is used

on a faster dial-up service.

Three stages of

broadband experience.
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Table 6.1: The three stages of broadband user experience

Key: The tick marks denote the level of importance of the criteria for choosing to adopt broadband.

� important

�� very important 

Source: KPMG LLP (U.K.), November 2005

Within these stages, there are five key drivers of usage that change in

relative importance through each stage. In many ways, connectivity and price

are initial threshold criteria only. Speed is important initially and then attains

renewed importance in the ‘creativity’ stage along with the emergence of new

applications and content. Devices are at their greatest level of importance in the

‘productivity’ stage.
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Stage

Adoption

Adaption

Absorption

Primary

function

Utility

Productivity

Creativity

Effect

Tool of convenience;

uses speed and

permanent

connectivity to Internet

Find new ways of

doing existing tasks

— increase efficiency

and proficiency

Changes the way of

doing businesses —

new business

processes and

products, services

and markets

Connectivity

��

�

�

Speed

��

�

��

Price

��

�

Devices

��

�

Content and

applications

� 

��

Key drivers of usage
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This section considers Europe’s current position in relation to these key drivers;

current market dynamics; what needs to happen to meet the longer-term

challenge of achieving broadband leadership; and the consequences of not

achieving broadband leadership. 
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7.1. Where is Europe today? 

Broadband growth in Europe is strong but not strong enough. On average Europe

is lagging behind its key global competitors in both terms of extensiveness and

competitiveness. But that is only an overview. Where there is no doubt that

conditions are right, Europe can lead the world, the Netherlands, Sweden and

Denmark occupy three of the top five slots in terms of broadband penetration.

So the best in Europe is at least equal to, if not ahead of, the best in the world.

It can be done.

However, Europe will always be hampered by fragmented markets; different

languages and disjointed regulation. But it has some natural advantages — well

developed creative infrastructures, densely populated urban areas and a strong

high technology industry base.

7.2. Market dynamics and market evolution

The introduction of unbundled local loops has led to increased availability of

broadband combined with lower prices and higher speeds. This has led to many

new entrants in country markets in Europe who compete with the incumbents in

providing services over DSL. Several of these have been highly successful e.g.,

Versatel and FastWeb. Alternative carriers, cable companies, satellite operators

and mobile/cellular phone companies are also important influencers of the market

and contribute to the overall competition in the marketplace. 

However, we believe there are three distinct layers to the future broadband value

chain — network operations; service provision and content creation. Each has a

vital, but separate, role in contributing to the success of broadband in Europe.

Network operation is about highly capital intensive operation and construction of

broadband networks. Europe is fortunate to have, in the main, a high quality,

copper based local network infrastructure. In addition many countries have highly

developed digital cable TV systems. These are more than capable of offering high

speed (above 4Mbs) services to the majority of Europe’s citizens. Revenues from

these services can be used to underpin future investments in initially fiber to the

curb (FTTC) and eventually fiber to the home (FTTH) roll out. The key to success

is the rapid build out of DSL networks. Today revenues will have to precede large

scale investment. The task for network operators is to provide low cost, high

quality, wholesale access.
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Broadband is a complex set of technologies. It will be the service providers that will

need to package these technologies for delivery to the end user. Service provision

is about customer service, innovation and brand. The success of service providers

such as Versatel in the Netherlands and BSkyB in the U.K. illustrate the impact of

divorcing networks from services. It will be the service providers (whether

independent from the network operators or not) that will drive the penetration

through the innovate retailing of the wholesale capacity provided by the network

operators. The new breed of SPs will be both triple-play communications providers

and more traditional retailers. Readers may not be surprised to learn that BSkyB

has entered the broadband market. It won’t be long before the banks, the retailers

and device providers begin to offer packaged broadband services to individual

market segments.

However, we should not lose sight of the fact that content drives the market.

In the end consumers, whether they be the largest enterprise or the smallest

consumer, need broadband to access, create, sell and transport content. This

content can take many forms be it voice, e-mails, music, transactions, video,

adverts or software, but it is this that drives the market.  

Figure 7.1 Interrelationship between content, network and service providers 

Source: KPMG LLP (U.K.), November 2005

In the above model, service providers provide the broadband interface and deliver

services to the consumer. They aggregate content and applications and run it across

networks that are owned and operated by network providers. The revenue flows are

from consumers to service providers, who, in turn, pay the network providers and

the content and application owners. Of course significant revenues will also flow

directly from the consumer to the content providers as well — for example, Google,

Yahoo!, Amazon and eBay provide content and applications but these are charged for

directly by them to customers where appropriate.  
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There will always be a degree of both cooperation and competition between these

three types of players. The network providers need service providers to drive traffic

and generate healthy competition. Without independent service providers the

legislative environment might turn adversely against incumbents, who are the key

network providers. Yet the network providers are in many cases service providers

themselves and see their revenues being leached by independent service providers.

The price/bandwidth tension will always be present between network operators and

service providers. 

Similarly the content and applications providers need the service providers to deliver

their content and applications to the customer, generate revenues and obtain

feedback for current and new applications and content. At the same time there will

be issues over pricing and appropriate delivery of content between content

providers and service providers

Table 7.2 discusses the key drivers of competitive advantage for each type of

organization — service providers, network providers and content and applications

providers — the areas they will probably focus on for delivering next-generation

broadband networks and gives examples of different types of organization in each area. 

Table 7.2: Different competitive drivers for different players 
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Type of provider

Network 

Service

Content and

applications

developers/

providers

Key driver

Economies of scale — revenues are

derived from owning the ‘last mile’

copper and the backbone across which

all the broadband traffic runs.

Economies of scope — revenues are

derived from providing excellent

customer service and maximum choice

of services to the customer and

delivering the most value to

customers. Opportunities exist to

cross-subsidize offerings e.g.,

termination costs for calls across

own customers. 

Economies of programming

and development.

Area of focus

Building up pan-European networks

that are used by service providers

and large corporations/customers. 

Investment in next generation OSS

and BSS, service propositions,

management of content,

customer service.

Building a pan-European network

with economies of scope and

maximizing revenues from the

content and applications providers. 

Developing ‘killer applications’ for

broadband to increase productivity,

change the way things are done, to

drive demand.

Examples

• National incumbent operators, such as BT

Wholesale, France Telekom, Deutsche

Telecom, Telecom Italia etc. 

• Providers of backbone, such as Global

Crossing, FLAG, etc. 

• Some cable operators, such as NT

and Telewest.

• Major broadband provider arms of

incumbents such as BT, Wanadoo, T-online

and Telefonica. 

• Other providers, such as Fastweb, Free,

Versatel, AOL, NTL, Telewest, Spanish

cable, and Tiscali. 

• Alternative service delivery providers, such

as Sky.

• New regional entrants, such as Toucan. 

• Content providers, such as the

TV channels and the BBC. 

• Applications developers as Skype, Vonage 

• Online merchants such as eBay, Amazon, etc. 

• Software developers such as Google,

Microsoft, etc. 

Source: KPMG LLP (U.K.), December 2005
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While there are some organizations operating in two areas — network provision and

service delivery or content creation and service delivery — there will be increasing

polarization and specialization going forward. The corporations that will be successful

will demonstrate clear focus and leadership in one of the three areas — network

provision, service delivery or content creation. Some companies may operate across

two axes — for example, content providers may also provide service and some

network providers may have retail services arms — but it will be extremely difficult

for any one organization to operate profitably across all three areas. 

7.3. The speed/price evolution: the margin squeeze

The evolving market dynamic has interesting implications for the evolution of

broadband prices, speed, device capabilities and applications over the next three

years. As speeds increase, prices drop and availability is more widespread, new

devices and applications will be developed to maximize the potential of the

increased bandwidth available. Since copper has the greatest availability and DSL is

currently the cheapest option for broadband rollout, this is likely to be the dominant

mode of broadband delivery across Europe. It is our hypothesis that the continued

evolution of broadband prices and speeds over the near to medium term will be

primarily influenced by the continued unbundling of the local loop across Europe.

General ULL wholesale prices set the floor for any broadband service. Generally this

floor is largely independent of access speed depending on the configuration used.

A ULL delivering 1Mbps costs broadly the same as an 8Mbps line. Today’s 1Mbps

service providing revenues of 10–30 euro per month for internet browsing is not as

attractive as say an 8Mbps service which can provide a whole new range of services

and revenue opportunities. For example, an 8Mbps line may additionally provide

20–30 euro per month for VoIP, 30–40 euro per month for TV, 10-15 euro per month

for real-time downloads of music, opportunities for earning from interactive games.

As users demand more bandwidth for more services, the demand for lower speed 1

and 2Mbps services will fall as will the revenue from these services. Going forward,

it is likely that these lower speed services will not be viable and only those services

that can offer enough bandwidth to deliver multiple services simultaneously will

continue to be viable. 
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Figure 7.2 illustrates this trend. Eventually when copper loops cannot sustain the

bandwidth requirements, they may be replaced by fiber or an alternative high

capacity medium of transmission to the home. 

Figure 7.2: The relationship of bandwidth prices and LLU costs over time 

Source: KPMG LLP (U.K.), November 2005

7.4. What needs to happen? 

Europe’s adoption of broadband is gaining momentum rapidly. It is reasonable to

believe that Europe is at a tipping point. Much, however, needs to be done to

ensure that the full potential of broadband is realized. The ITU’s worldwide

observations of national leadership positions taken on broadband is:

It is one thing to perceive the pressing need to promote broadband, however, and another

to engage in its promotion actively and with success. This is where the experiences of

economies that have done so provide valuable keys to what works, and what doesn’t. For

broadband growth and development, success factors vary from country to country. One

thing that is clear though, is that those countries that tackle both supply and demand

issues have had most success in raising availability of broadband in the quality and

choice of services. (ITU, Birth of Broadband). 

Achieving broadband leadership requires the five key drivers of availability, speed,

price, devices and content and applications to be stimulated. Additionally, the

time from adoption through to absorption needs to be shortened. Both demand

and supply issues will have to be addressed through political will, investment and

education for this goal to be achieved. The key issues that need to be addressed

are discussed in the following paragraphs.  

The three key ingredients 

required to fulfill the potential

of broadband: political will,

investment and education.
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7.5. Stimulate the supply side: promote competition and investment

Promote competition: continue the unbundling process 

The key to maintaining supply side pressure is to support a competitive

environment. This will promote availability, increase speeds and lower prices.

The take-up of broadband across Europe has accelerated since unbundling of the

local loop. This process should continue, and the regulatory agencies should be

tasked with coordinating price and service levels such that broadband take-up is

stimulated and investment occurs in increasing bandwidth to the consumer at

prices that are comparable to the world leaders.

Indeed, the OECD has deemed this to be such an important issue that it has

looked at it globally and concluded: 

The evidence continues to show that ownership of cable networks, by incumbent

telecommunication carriers, leads to a slower roll out of broadband access. Overall

broadband growth rates are clearly higher where there is head to head competition

between independently owned DSL and cable networks. (‘Working Party on TISP’ paper

DSTI/ICCP/TISP (2002) 3/FINAL Broadband Access for Business makes the point at

pg., 20 ff.)

Simultaneously the LLU pricing regime for incumbents should be reviewed to

ensure that they are getting a fair economic return on their existing infrastructure,

yet are driving inefficiencies and unwarranted costs out of the system. 

Not only will availability need to improve but so will bandwidth. Assuming Europe’s

major global competitors are at similar levels of broadband adoption in 2010, what

is the typical bandwidth that users in this country will be using relative to them?

More pointedly, might Europe be on ‘a skateboard’ while they are driving Ferraris,

in which case the impressive level of penetration is almost irrelevant?

The Information Society report on broadband in Ireland sums this risk up well:

Assessing the gains in competitiveness due to broadband has meaningful interpretation only

in relation to some other benchmark. Assuming that our competitors develop broadband at

least as quickly as Ireland (which is probable) — these gains are better expressed as the

avoidance of losses. If all countries develop broadband at the same rate, there are no further

actual gains to be included. However, if one lags the others, then redistribution takes place

whereby the lagging economy suffers. Furthermore, even a relatively small deficiency could

have a large impact on the competitiveness of the economy.
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Ensure a favorable environment for investment  

Regulators will need to create the right environment for investment. The

anticipated large increases in speed and applications will require upgrading

of networks both to the consumer and the telephony backbone. 

But when to invest and who pays?  The U.K.’s BSG report has captured this

issue well:

Broadband is a ‘journey of ever increasing bandwidth’. It is difficult to predict where

the journey will end — whether we will need megabits, tens of megabits or hundreds

of megabits in the future to the home. Nor is it clear when we will need to arrive at this

destination (5–50 years?)

Some countries have taken a ‘leap of faith’ decision against incremental progress along

the broadband journey and have launched national plans to invest in next generation

broadband (and in some cases FTTH) and expects to begin phasing out investment in

xDSL. However, given the risks involved, this has only been possible to achieve through

the State bearing a significant proportion of the risk.

Certainly, FTTH has the capability to meet all of a household’s information,

communications and entertainment needs for the foreseeable future. A single

fiber at present can transmit as much as 40Gbps over a distance as great as

80–100km. In greenfield sites, FTTH need not be materially more expensive to

roll-out in the last mile than other technologies. The crucial challenge is the cost

of replacing existing property connections where civil works are required.  

However, the civil works cost component is not likely to reduce significantly.

Sadly, digging trenches seems to be one of the few things that does not submit

to Moore’s Law. Governments and regulators therefore will need to create

environments that favor the creation of network capacity.

KPMG International believes that in the near term it will be the existing copper and

cable systems that will provide the foundation for broadband provision. Until there

is a demonstrable demand for 30Mbits/s per household it is unlikely that FTT H

will be viable. However, in the near term it is very likely that fiber to the cabinet

(FTTC) will be necessary to support high penetration of 8Mbit plus PSL services.

7.6. Stimulate the demand side: tell business and consumers alike about

the benefits, encourage content and application creation  

At the policy level, ensuring the maintenance of open standards, inter-operability

and technology neutrality are critical. Additionally the population of Europe should

be made aware of the importance and benefits of broadband, both to encourage

adoption as well as to develop content and processes that can help to optimize

the benefits of using broadband. 

Broadband is a journey of ever

increasing bandwidth.

FTTH has capability to meet all

household’s needs.

Greenfield sites are not materially

more expensive in the last last mile

for fiber rollout.
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An area where some governments have done work and must maintain focus is in

the encouragement of local digital content creativity. In the U.K., the BBC has been

given a pivotal role in this regard and this model may be considered for Europe.

People across Europe are already reaping the initial benefits of broadband usage.

However, most of these applications are in the leisure field and in reducing costs

(such as VoIP). More needs to be done to stimulate usage patterns that lead to

greater productivity and new applications. This will be achieved over a period of

time through a concerted campaign of awareness and education. 

7.7. What if Europe falls short?

Most of the world — and certainly Europe — is not even at the end of the

beginning of the broadband journey yet. While momentum is building and some

hurdles, such as price, are being reduced, the bigger question remains of where

Europe needs to get to in the medium to longer term and what will be required

to get there.

In the longer term, the challenge will be to maintain broad equilibrium between

the three core components of speed, devices and content encapsulated in this

paper's definition of broadband.

The future of a nation with 80 percent+ broadband penetration where many

people are able to access bandwidth of 100Mbps to access all their conceivable

information and entertainment needs that were unimaginable in the dawn of

broadband in 2004, is highly appealing.  

But what if Europe falls short? What if the average broadband speed in 2010 is

1Mbps and is being accessed by about half the population? In such a scenario, or

any scenario where the competitiveness and extensiveness of broadband lags

behind North America and Asia, Europe’s economies will be severely disadvantaged. 

It need not, indeed must not, be that way.

The world is not even at the

beginning of the broadband journey.
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Glossary of Terms

ADSL Asymmetric Digital Subscriber Line

BAG Broadband Advisory Group

BcN Broadband convergence Network — an initiative by the South

Korean government for future broadband speeds of up to

100Mbps

CD Compact Disk 

DSL Digital Subscriber Line 

DVD Digital Video Disk

G7 economies U.S., Japan, Canada, France, Germany, Italy, U.K.

GB Gigabyte

Gbps Gigabits per second (1,000Mbps)

GDP Gross Domestic Product 

GPRS General Packet Radio Service capable of delivering,

theoretically, up to 114Kbps downlink speeds over standard

mobile networks in Europe

HSDPA High Speed Downlink Packet Access capable of delivering,

theoretically, up to 14.4Mbps downlink speeds over 3G

networks in Europe

ICE Information, Communications & Entertainment 

ICT Information and Communications Technology

IP Internet Protocol

ISP Internet Service Provider

ITU International Telecommunications Union

Kbps Kilobits per second

MB Megabyte

Mbps Megabits per second (1,000Kbps)
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Moore’s Law States that computing power doubles roughly every 18 months,

resulting in exponential gains

MP3 An MPEG standard used especially for digitally transmitting

music over the Internet 

OECD Organisation of Economic Cooperation and Development

PC Personal Computer

PDA Personal Digital Assistant

PSTN Public Switched Telephone Network

PVR Personal Video Recorder

SME Small and Medium-Sized Enterprises

Tbps Terabytes per second (1,000 Gbps)

VCR Video Cassette Recorder

VoIP Voice over Internet Protocol (using the internet to speak, which

was originally the preserve of PSTNs on narrowband) 

WiFi Wireless Fidelity: encompasses a series of wireless standards

for the delivery of data in the local area network (LAN) 

WiMax Encompasses a series of wireless standards for the delivery of

data in the metropolitan area network (MAN)

WLAN Wireless Local Area Network
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