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Abstract 

We explore the definition of broadband and explain its interaction with European 

policy goals; analyse available data in order provide a detailed, objective and 

realistic picture of the broadband deployment, adoption, and usage situation in 

the EU from a number of different perspectives; and assess the drivers of 

broadband today, with particular emphasis on audiovisual and entertainment 

services. Measures to promote demand in general and the distribution of IP-

based audiovisual content in particular, would appear to be warranted. 
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LIST OF ABBREVIATIONS AND GLOSSARY 
 

2G/3G/4G 2G, 2.5G, 3G, etc.: Refers to the generation of mobile 
network technology. The figure below depicts the various 

generations. 
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ADSL Asymmetric Digital Subscriber Line. ADSL creates an 
asymmetric connection, where the downstream data is 

much faster than the upstream. 

ADSL2/ADSL2+ Enhancements to basic ADSL, providing higher download 

speeds by extending the occupied spectral bandwidth on 
the copper line. 

Always-on Refers to the condition where the user is permanently 

connected to the network, as opposed to dial-up in which 
case a connection has to be set-up before communications 

can commence. Always-on is an important characteristic of 
IP-networks. 

Application 

layer 

Refers to the 7th level in the Open Systems 

Interconnection model which is used a lot in 
telecommunications. The application layer is the layer 

where the user application oriented protocols reside. In this 
model the network layer is layer 3 where the network 
related protocols such as the IP protocol reside. 

ARPU Average Revenue Per User. 

BEREC Body of European Regulators for Electronic Communications. 

Billion 1 000 million. 

Bitstream 

access 

It refers to the situation where the incumbent installs a 

high-speed access link to the customer premises, and 
makes this access link available to third parties (new 
entrants), to enable them to provide high-speed services to 

customers. 

Broadband Basic broadband represents fixed-line network technologies 

capable of delivering broadband at any speed in excess of 
144 kbps. 

Fast broadband represents fixed-line network technologies 

capable of delivering broadband at any downstream speed 
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of at least 30 Mbps.  

Ultra-fast broadband represents fixed-line network 

technologies capable of delivering broadband at any 
downstream speed of at least 100 Mbps.  

Cable modem A cable modem lets you hook up your computer or home 

network to a cable television line to receive data with high 
capacity. 

CAGR Compound Annual Growth Rate. 

CAPEX Capital expenditures that are used to deploy or upgrade 
facilities. 

CATV Community Access Television. 

CDMA Code Division Multiple Access. CDMA is a technique to allow 
multiple users access to a radio channel using multiple and 

unique codes. The codes used in CDMA cause a substantial 
spreading of the spectrum of the signal. 

CDMA2000 CDMA2000 is a family of 3G mobile technologies using 
CDMA technology. 

CDN Content Delivery Network. 

Cloud 
(computing) 

The cloud refers to the whole ecosystem of connected 
networks and servers to which a user can obtain access to 

and retrieve electronic services and applications. Cloud 
computing refers to the concept of providing functionality, 
facilities and data resident in the cloud and on demand of 

end users. 

Coax The transmission medium used in Cable networks. A coax 

cable has an inner conductor surrounded by a tubular 
insulating layer, surrounded by a tubular conducting shield. 

Contention ratio The contention ratio refers to how many subscribers share 

the network connection at an aggregation point such as a 
DSLAM or PoP. With a contention ratio of 20:1, 20 

subscribers are sharing that bandwidth.   

CSP Communication Service Provider. 

DAE Digital Agenda for Europe. 

DG CONNECT Directorate General Communications Networks, Content 
and Technology (European Commission). 

Dial-up In dial-up Internet access, the user connects to the 
Internet using a modem hooked up to a traditional 

telephone network. The modem dials a number to set up 
what is essentially a speech connection but uses it to carry 
Internet data for the user. 
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DNS Domain Name System (or Server). DNS is the system and 

protocol which is used on the Internet to translate web 
addresses such as www.europarl.europa.eu into an IP 
address for routing of IP packets. 

DOCSIS Data Over Cable Service Interface Specification. DOCSIS is 
a standard describing data communications over coaxial 

networks which have been designed in the past for 
TV/Radio distribution. The DOCSIS standard describes the 
data and management interfaces. 

Download The transmission of files or information from one system to 
another. 

DPI Deep Packet Inspection. 

DSL Digital Subscriber Line. A family of technologies such as 
ADSL, VDSL for providing broadband services over copper 

telephone lines. 

DSLAM DSL Access Multiplexer. The DSLAM is a bank of modems 

terminating a large numbers of individual DSL lines to the 
end users’ homes. The traffic of all connected DSL lines is 
aggregated and sent into the backbone network, and vice 

versa. 

EBIT Earnings Before Interest and Taxes.  

EBITDA Earnings Before Interest and Taxes, Depreciation and 
Amortization. 

ECTA European Competitive Telecommunication Association 

EDGE Enhanced Datarates for GSM Evolution. EDGE is an 
extension of GPRS offering higher speeds. 

ETNO European Telecommunications Network Operators’ 
Association. 

EU European Union. 

EV-DO (CDMA2000) 1xEV/DO: Evolution / Data Only. CDMA2000 
EV/DO is an enhancement to CDMA2000 providing higher 

speeds. 

FCC Federal Communications Commission. 

Fibre See Optical Fibre. 

FSR Florence School of Regulation. 

FTTB Fibre to the Building. The fibre optic connection terminates 

at (not beyond) the boundary of the building, such as the 
basement in a multidwelling unit, and the final connection 

to the subscriber’s premises is a physical medium other 
than optical fibre. 

FTTCab Fibre to the Cabinet. The fibre optic path is terminated in a 

street cabinet. The final connection to the subscriber’s 
premises is a physical medium other than optical fiber. 
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FTTC Fibre to the Cabinet (or Curb). The fibre optic path is 
terminated in an Optical Network Unit (ONU) which is 

mounted in a pedestal or cabinet structure, typically close 
to the user’s premises. The final connection to the 
subscriber’s premises is a physical medium other than 

optical fibre. 
FTTH Fibre to the Home. A communications architecture in which 

the final connection to the subscriber’s premises is optical 
fibre. The fibre optic communications path is terminated on 
or in the premise for the purpose of carrying 

communications to a single subscriber. 

FTTP Fibre to the Premises: An optical fibre reaches the premises 

of the user. FTTP comprises both FTTB and FTTH. 

FTTx Any type of fibre access connection. 

Gateway A gateway is a demarcation point between two networks , 
e.g. between a home network and the ISPs access 
connection, or between two ISP networks. A router sits at 

this gateway, determining the best route via which to send 
packets of information to their destinations. 

GB Gigabyte. 

GDP Gross Domestic Product. 

GPON Gigabit capable Passive Optical Network. 

GPRS General Packet Radio Service. GPRS provides a circuit 
switched data communication service which operates on a 

GSM Network. 

GSM Global System for Mobile communications. The industry 
standard for mobile networks providing circuit switched 

mobile telephony services. GSM is considered 2G 
technology. 

HDTV High Definition TV. 

Head End Master facility in a Cable Network which contains 
equipment for reception of TV and radio signals for (re-

)distribution, as well as various platforms typically for video 
services and broadband Internet services (e.g. DOCSIS 
platform). 

HSPA High Speed Packet Access. HSPA (comprising HSDPA for 
the downlink and HSUPA for the uplink) provides a packet 

switched data communication service in a UMTS based 
mobile network. HSPA provides an enhancement to the 
original UMTS standard with respect to data communication 

speeds. 

HUB A HUB (hub) is generally a node in a network which allows 

to interconnect different paths connected to the hub. The 
exact functionality in a hub depends on the type of 
network. 
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IMCO Committee on the Internal Market and Consumer Protection 

(European Parliament). 

Incumbents Organisations having enjoyed special and exclusive rights 
or de facto monopoly for the provision of voice telephony 

services before liberalisation, regardless of the role played 
in the provision of access by means of technologies 

alternative to the PSTN. 

Interconnection Interconnection enables the customers of one network 
operator to establish and maintain communications with 

the customers of another network operator. 

Internet The Internet is a system of computer networks that are 

linked so that any one computer can get information from 
another computer in that system. All of this information is 
accessible to anyone with an Internet connection and a 

computer. 

Internet 

Backbone 

The internet backbone is the network of ultra high capacity 

data networks (electronic highways) which in total 
comprises the worldwide backbone for high speed data 
communications between computers. Internet users can 

reach the backbone through access networks (of various 
types). 

Internet 
Exchange 

An Internet exchange is an organization providing its 
members or customers (in case of a commercial exchange) 
a network platform on which the members /customers can 

exchange IP traffic. 

Internet 

Gateway 

A demarcation point between an ISPs own IP network and 

one or more other IP networks that are part of the so-
called Internet core. 

IP Internet Protocol. 

IP address An IP (Internet Protocol) address is a unique identifying 
address given to every computer connected to the 
Internet. The current IPv4 (version 4) addresses use a 32-

bit address system; the emerging IPv6 addresses use a 
much larger 128-bit address system. 

IPTV IP Television. 

IRG Independent Regulators’ Group. 

ISDN Integrated Services Digital Network. ISDN was the 
successor of the Plain Old Telephony Service (POTS), 

providing digital telephony services and circuit switched 
data services. 

ISP Internet Service Provider. Internet Service Provider. An ISP 

is a firm that enables consumers and businesses to connect 
to the global Internet.  

ITRE Committee on Industry, Research and Energy (European 
Parliament) 
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ITU International Telecommunication Union. 

JRC Joint Research Centre (European Commission). 

LAN Local Area Network. 

Latency Latency refers to the delay incurred by IP packets on their 

way through the network between the end user’s device 
and a server in the Internet. 

LLU Local Loop Unbundling: Unbundled lines rented by the 

incumbent operator to another operator (new entrant) for 
its exclusive use. 

Local exchange In a traditional telephony network, the local exchange is a 
location in the network from which the copper wires to the 
end user’s homes are deployed. Today, local exchanges 

often house the DSLAMs used for ADSL broadband 
services. 

LTE Long Term Evolution. LTE (4G) is the successor of UMTS 
(3G) and is a fully packet switched concept (all IP) for 
mobile broadband electronic services, including voice. 

M2M Machine-to-Machine. 

MCI Media and Content Industries. 

Mobile 
broadband 

Internet access over mobile access technologies, in practice 
third generation (3G) or higher. 

Modem A modem is a device that terminates the broadband access 
service offered by the ISP and links it to the end user’s 

home network. 

NBN National Broadband Network. 

New entrant Telecommunication operators that are not incumbents. 

NGA Next Generation Access. Refers to both fast and ultra-fast 

broadband. For purposes of this report, we assume that 
NGA includes cable networks using DOCSIS 3.0, but does 

not include mobile networks; however, fibre-based NGA 
excludes cable. 

NIU Network Interface Unit. The NIU is the demarcation point 

between the public network and the private residential 
network. It is typically a modem. 

NRA National Regulatory Authority. 

OECD Organisation for Economic Co-operation and Development. 

OPEX Operational expenditure used to run or maintain a 
business. 

(Optical) Fibre Optical fibre cable is used to carry signals for broadband, 
TV and voice. Optical fibre is made of very thin 
strands/threads of glass or plastic that can carry large 

amounts of digital information for long distances using 
light. 
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Optical node 
(Coax) 

The optical node is an active element where the fibre 
connection is terminated and coax transmission is 

conducted, between the node and the end user’s home. 

OTT Over-The-Top. 

Passive Optical 

Network (PON) 

A PON is an architectural concept in fibre optic 

communications in which a fibre is split, through passive 
splitters, into multiple individual fibres to serve multiple 
premises. PON is the alternative for PTP in which homes 

are connected from a central node using individual active 
fibre connections from that node to these homes.  

Peering Peering refers to the exchange of internet traffic between 
Internet Service Providers. 

P2P Peer-to-Peer. 

PB Petabyte. 

Point of 
Presence (PoP) 

A PoP a location in a fibre access network from which the 
fibres are deployed towards the end user’s homes.  

PPP Public Private Partnership. 

PTP Point to Point 

QoE Quality of Experience. QoE refers the quality of a 
telecommunication service delivered, as perceived by the 
end user. Compared to QoS, QoE comprises subjective 

quality elements. See also QoS. 

QoS Quality of Service. QoS is a general term to objectively 

express the quality of the telecommunication service 
delivered by a provider to the end user. Typical QoS aspects 
are packet loss ratio, latency and jitter. See also QoE. 

Retail access Access provided to end users. 

ROCE Return on Capital Employed. 

Router Routers can be in the form of a device or software. They 

are hooked up to a network of computers at any point 
where they connect and will send requested information to 
another computer in that network. 

Satellite A satellite is anything that orbits around something else. In 
the case of broadband Internet connections, satellites are 

used to gather data and information from an ISP on land 
and then transmit that information to a satellite in the 
atmosphere. It then gets transferred back in the form of 

uploads and downloads to a receiving dish on land. 
Server When referring to the Internet, a server is a program that 

is in a central computer and delivers requests for files to 
other computers that are logged on. 

S&P Standard & Poors. 

Shared access 

lines 

Enables the incumbent to continue to provide telephony 

service while a new entrant delivers high-speed data 
services over that same local loop. 
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Simple resale A new entrant receives and sells to its end users a product 
that is commercially similar to the DSL product provided by 

the incumbent to its own retail customers. 
SLU Sub-Loop Unbundling. 

SMP Significant Market Power. 

Streaming Streaming allows you to start watching a file (e.g. a film) 

before it has finished downloading to your computer, rather 
than having to wait for the whole file to download. 

TSR Total Shareholder Return. 

UFB Ultra-fast Broadband Initiative. 

UHD Ultra High Definition. 

UK United Kingdom. 

ULL Unbundled Local Loop. 

UMTS Universal Mobile Telecommunication System. UMTS (3G) 
was the successor of GSM (2G), providing circuit switched 

mobile voice communications and packet switched mobile 
data communications. UMTS is based on Wideband CDMA 

technology (WCDMA). 

Upload When you upload something, you are transmitting a file 
from one system (usually smaller) to another (usually 

larger). 

US(A) United States (of America). 

USP Universal Service Provider. 

VAT Value Added Taxes. 

VDSL Very high bitrate digital subscriber line. VDSL uses copper 
networks in the access. VDSL is deployed over existing 
wiring used for analog telephone service and lower-speed 

DSL connections. VDSL is an upgrade of ADSL, providing 
higher speeds, but over shorter loop lengths. 

VDSL2 VDSL2 is an enhancement to VDSL offering higher link 
speeds. 

Video-On-

Demand 

Multimedia, interactive video service, where an individual 

can request a video or movie to be delivered to them 
digitally with control options, such as pause, rewind, fast-

forward, etc.  

VNI Visual Networking Index. 

VoIP Voice over IP. 

VULA Virtual Unbundled Broadband Access. 

WBA Wholesale Broadband Access. 

Website The online destination one lands at after entering a specific 

address in their browser. Websites generally include a 
number of different files and a homepage that has links to 
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all of the internal files and sometimes external links as 
well. 

Wi-Fi Wi-Fi is a technology standardized by the organisation IEEE 
and which allows an electronic device to exchange data or 
connect to the internet wirelessly using radiowaves. 

WiMAX WiMAX is a technology standardized by the organization 
IEEE and which provides wireless access of fixed and 

nomadic users to the Internet. WiMAX differs from Wi-Fi in 
the sense that it is meant for outdoor use only and is to be 
used in a licensed frequency band, allowing greater 

distances compared to Wi-Fi. Unlike Wi-Fi, WiMAX offers 
full QoS support on individual connections. 

Wholesale The sale of a telecommunication service by a 
telecommunications provider to another provider, who in 

turn uses the service to build his own service. 

WCDMA Wideband CDMA. 

WTP Willingness To Pay. 
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EXECUTIVE SUMMARY 
 

In this study for the ITRE Committee of the European Parliament, we discuss the 

definition of broadband and explain its interaction with European policy goals; analyse 

available data in order provide a detailed, objective and realistic picture of the situation 

in the EU from a number of different perspectives; and assess the drivers of broadband 

today, with particular emphasis on audiovisual and entertainment services. 

This study is part of a constellation of three studies that review European 

information and electronic communications policy from different and 

complementary perspectives. The focus here is on broadband, including fast and 

ultra-fast broadband. The companion study ‘Ubiquitous Developments of the Digital 

Single Market’1 addresses commercial and e-government applications that operate using 

Internet transmission capabilities. A third forthcoming study, ‘How to Build a Ubiquitous 

EU Digital Society’, deals with European electronic communications policy from a broad 

perspective.2 

Overview 

Europe has achieved nearly universal coverage of basic broadband, and widespread 

adoption. The goals of the Digital Agenda for Europe (DAE) embrace this reality by 

calling for (1) full coverage in 2013, and seek to move Europe to the next level by 

calling for (2) full coverage of 30 Mbps services by 2020, and (3) actual adoption of 100 

Mbps services by 50% of Europeans by 2020.3 The second and third goals imply 

upgrading European networks so as to enable faster and better data transmission. 

All of this must be understood in the context of two key observations: 

 Demand side measures have received far less attention in Europe than 

supply side; however, given that basic broadband is nearly universally 

deployed and widely adopted, demand side stimulus might well be more 

effective than supply (see Section 6.6). 

 The distribution of audio-visual media is by a wide margin the largest 

driver of demand for broadband bandwidth, and is expected to remain so 

(see Section 6.3). 

Has Europe fallen behind? 

Many have worried that Europe is falling catastrophically behind a number of our global 

trading partners and competitors, including Japan, South Korea, and the United States, 

in terms of deployment and adoption of the most advanced fixed communications 

access networks. Our deployment of advanced high speed mobile data networks also 

lags. How serious are these gaps? What are their implications? Are drastic measures 

called for?  

Our overall assessment is that these fears are somewhat over-blown. How one 

views the progress of European broadband deployment and adoption towards the 

DAE goals depends a great deal on how one interprets those goals. How one 

views Europe’s posture versus that of global competitors depends on which 

criteria one emphasises. Each region and country has strengths and weaknesses. 

                                           
1  'Ubiquitous Developments of the Digital Single Market', forthcoming. 
2  The European Commission’s ‘Connected Continent: Building a Telecoms Single Market’ proposal is 

touched on only lightly in this report. It will be dealt with extensively in the companion study, ‘How to 
build a ubiquitous EU Digital society’. 

3  European Commission (2010a), A Digital Agenda for Europe, COM(2010)245 final, Brussels, 19.5.2010. 
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Sustained attention continues to be in order, but on balance Europe is not doing badly 

(see Section 8.1.1). 

For basic fixed broadband, European deployment is close to universal (with however some 

gaps in newer Member States in the east), and adoption is substantial. As a new report 

from the Broadband Commission4 notes, ‘For fixed broadband penetration, the top ten 

countries are all located in Europe, except [South] Korea. ... The only non-European 

entrants into the top twenty rankings are Canada (12th), Hong Kong (China) (16th), and 

the United States (20th).’ Europe is doing quite well regarding basic broadband. 

Europe’s deficits regarding fibre-based ultra-fast broadband must be seen in context.5 

Bandwidth is not just a question of the nominal speed of the link. Actual bandwidth 

available to customers in Japan and South Korea is far less than the speed of the access 

link. Available bandwidth is actually lower in the US than in many EU Member States.. 

In the figure on the left below, key countries are compared in terms of bandwidth 

consumption in megabytes (MB) of data used per subscriber per month. Video data usage 

appears in light blue, all other data usage appears in purple. On the right, the actual 

bandwidth delivered to users in the same countries appears. The correspondence 

between broadband access speeds, actual speed delivered, and data usage is 

quite different from what one might expect. Data usage in Japan is actually less 

than that in the UK; data usage in the US is very high (largely due to video), even 

though delivered bandwidth is actually lower than in a number of European 

countries. 

Figure 1: Volume of fixed network 

Internet traffic in selected countries 

Figure 2: Bandwidth delivered in 

selected countries 

 
 

Source: Cisco VNI online data (2013), OECD fixed 

network subscription data, WIK calculations. 

 

Source: The source of the data is Ookla/Speedtest 

netindex, www.speedtest.net, as viewed on 21 

September 2013, WIK calculations. 

                                           
4  ITU/UNESCO Broadband Commission (2013), ‘The State of Broadband 2013: Universalizing Broadband”, 

September. 
5 Although fibre-based NGA broadband deployment in the United States exceeds that of Europe today, US 

deployment is unlikely to grow beyond current levels. 

http://www.speedtest.net/
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In our companion study of ubiquitous commercial and e-government,6 we suggest that 

mobile broadband could be an important element in achieving ubiquitous access 

‘anywhere, and at any time.’ Deployment and take-up of fast 4G mobile data services in 

Europe clearly lag those in Japan, South Korea, and the US. There is no DAE 

objective that specifically addresses mobile broadband. 

Is technological neutrality still an appropriate goal? 

Europe should continue to take a technologically neutral posture overall 

toward the deployment of fast and ultra-fast broadband. We note, however, that 

some entirely appropriate measures to promote deployment by lowering costs are by 

their nature technologically specific. 

The question of whether an additional subsidiary non-technologically neutral target 

specifically related to selective promotion of Fibre-to-the-Premises (FTTP) deployment 

might be warranted has been part of the European discussion, and will surely continue 

to be discussed. There are scenarios where Europe might find itself to be poorly placed 

due to our relatively late deployment of FTTP, particularly if there were to be an 

explosion in the use of high bandwidth applications; however, these scenarios do not 

seem to us to be the most likely scenarios, and moreover do not seem to be in evidence 

in the usage patterns observed in FTTP-rich countries today. On balance, our belief is 

that an aggressive FTTP-specific objective is not warranted today. 

The policy debate 

The full report explores in depth numerous theories put forward by commercial 

parties and experts in support of one or another policy measures (see Section 

8.2). The table ‘Selected elements of the policy debate’ at the end of this Executive 

Summary summarises arguments for and against a few of the crucial points that are 

debated. 

Key findings and recommendations 

Our findings suggest some scope for cautious optimism on Europe’s progress on 

broadband against other countries. Evolutionary rather than revolutionary 

approaches should suffice in maintaining Europe’s competitiveness. There is no 

need for a radical overhaul of European policy. 

The existing DAE targets for universal coverage of basic broadband by 2013, and for 

universal coverage of 30 Mbps and 50% take-up of 100 Mbps broadband by 2020, are 

appropriate, but would benefit from further clarification and refinement (see 

Section 2.6). Upload speeds, the ability to use real-time applications, and the ability to 

access applications of the user’s choice deserve attention. 

Policymakers should also consider setting specific targets in relation 

specifically to mobile broadband in order to foster the availability of services at any 

time and from anywhere. 

A policy framework that is technologically neutral to the maximum feasible 

degree should continue to be preferred. 

                                           
6 'Ubiquitous Developments of the Digital Single Market', forthcoming. 
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Supply side measures still warrant attention (see Chapter 7). Therefore: 

 Infrastructure competition has proven to be one of the most significant drivers of 

fast broadband deployment. Policymakers could provide a further boost by 

swiftly adopting planned legislation to lower the costs of broadband 

deployment, by fostering network sharing in Next Generation Networks 

(NGA) networks, and by supporting municipal fast broadband 

deployment in areas where commercial investments are not in prospect. 

 Improving the effectiveness of regulatory remedies could accelerate 

adoption of all forms of broadband, since there would be increased choice of 

services alongside those provided by the incumbent, cable and other 

infrastructure owners. Therefore, policymakers should support the 

standardisation of key remedies for NGA along the lines of the European 

Commission’s proposal ‘Connected Continent: Building a Telecoms Single 

Market’, and the European Commission should strengthen its monitoring 

of the effectiveness of wholesale remedies on NGA networks.  

 Current data on NGA coverage relies on estimates about the extent to 

which different networks overlap. It is important to know the real figure so 

that we can properly understand the extent of the coverage gap (which is 

important in assessing state aid requirements) and the extent of infrastructure 

competition (which is relevant to regulatory rule setting). 

Measures to boost coverage of fast and ultra-fast technologies outside of urban areas 

will be important in meeting the DAE targets for universal take-up of 30 Mbps and 50% 

take-up of 100 Mbps by 2020. Universal service is not the right tool for this job. 

State aid and other mechanisms should be preferred. 

Audio-visual content and applications are likely to be the largest driver for 

bandwidth consumption over all forms of broadband, and especially over fast 

and ultra-fast broadband (see Section 6.3). They are likely to be highly valued, 

leading to increased willingness to pay (WTP) and thus to increased average revenue 

per user (ARPU). Therefore: 

 European policy should continue to strive to simplify pan-European licensing 

for online works (as already envisioned in the DAE Actions 1 and 4) and to 

address a range of content-related issues so as to lower barriers to 

distribution of audio-visual content, including cross-border distribution. 

 Barriers that hinder the access of IP-based distribution platforms (including over-

the top (OTT) services, and network operators) to content warrant further study. 

Demand stimulation measures warrant further study and attention (see Section 

6.6): 

 94% of those who have PCs also have Internet access; however, 32% of 

Europeans do not own a PC.7 Moreover, some groups are far less likely 

than others to own a PC. Ensuring that all Europeans who want one have 

a PC, and the competence to use if effectively, might well be more 

effective in promoting broadband adoption and usage than the supply-

side measures that are typically considered. There could thus be scope for 

digital literacy training, and for subsidising the acquisition of decent PCs.8 

                                           
7  European Commission (2013c): E-communications Household survey, August 2013. 
8  Going forward, a tablet or an intelligent Internet television might be an appropriate alternative. 
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 Among those who do not have Internet access today, 63% report lack of 

interest, and 7% report that they do not know what the Internet is.9 This 

compares with 18% who report concern with cost, and 1% who report lack of 

broadband availability.10 This strongly suggests once again that there is 

scope for outreach, and for training to improve digital literacy. 

 To address the issue of lack of affordability for basic broadband services 

including the cost of computer equipment, national governments could 

consider direct subsidies, vouchers for those on income support programmes, 

or tax breaks. Vouchers would be particularly important if universal service 

mechanisms were phased out, as we also suggest. 

 A range of initiatives to promote more efficient and interoperable e-

government services, as advocated in our companion study ‘Ubiquitous 

Developments of the Digital Single Market’, should be seriously considered. 

These services are not necessarily high bandwidth, but they contribute to an 

overall virtuous cycle. 

                                           
9  European Commission (2013c): E-communications Household survey, op. cit. 
10  Ibid. 
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Table 1: Selected elements of the policy debate 

 For  Against Our view 

Is Europe falling 

behind on ultra-

fast broadband? 

BCG (2013a), AT Kearney (2013) for 

ETNO note that the EU is behind on 

fibre deployment versus South Korea, 

Japan and the US. 

Analysys Mason (2013) forecasts imply 

the EU will fall short on DAE ultra-fast 

targets. 

Heavy Reading (2013) for FTTH Council 

predicts the EU will lag other developed 

regions in fibre deployment by 2020.  

Navigant (2013) for GSMA notes Europe 

is significantly behind the US on 4G. 

European Commission (2013f) suggests 

actual speeds delivered in the US are lower 

than in Europe; Ookla/speedtest data show 

Japan and South Korea are ahead of the 

EU, but far less than the difference in 

access speed would lead one to expect 

(see Figure 26, Figure 27). 

Cisco (2013b) forecasts suggest that data 

usage is only loosely connected with access 

connection speeds. 

OECD (2013) shows that EU prices for fast 

broadband are among the lowest in the 

world. 

Europe is doing well on those aspects 

of fixed broadband that matter most, 

including basic broadband adoption, 

retail prices, the speeds that 

consumers actually receive, and the 

ability to use available applications.  

Europe is behind on deployment of 

FTTP and of 4G mobile services. 

Is Europe’s 

telecoms sector 

suffering? 

 

Are levels of 

investment 

appropriate? 

BCG (2013a), AT Kearney (2013) for 

ETNO cite falling revenues hampering 

investments in EU in contrast with 

increases in US, Japan and South Korea.  

Financial analysts (see Stephen Howard 

HSBC (2013)) highlight poor share 

performance of EU telcos. 

Standard & Poor (2013) expresses 

concerns over debt levels of some EU 

telcos. 

VentureTeam (2012) (FTTH Council) claim 

high operating cash flows for EU 

incumbents, but failure to reinvest in fibre. 

Solon (2012) notes that cable companies 

have made significant investment in recent 

years. 

BCG (2013b) for WEF shows variations in 

EU telecoms share performance  

Taken as a whole, telecoms share 

prices, revenues and investments in 

Europe have fallen in recent years. 

Markets with lower revenues also 

have lower investments.  

However, not all EU companies have 

performed poorly, and the reasons 

for low investments are unclear. 

Short term debt concerns for some 

companies might be hampering 

investments which would have 

boosted future revenues.   

Will relaxing 

regulation (such 

as wholesale 

prices) boost 

investment in 

superfast 

broadband? 

BCG (2013a), AT Kearney (2013) for 

ETNO, and HSBC (2013) have called for 

a relaxation of regulatory rules such as a 

lighter approach to price controls to 

foster infrastructure competition and 

investment. 

Plum (2011a, 2011c), CRA (2012) for 

the European Commission conclude that 

more flexible pricing for NGA and stable 

copper charges will best support 

ultra-fast broadband. 

WIK-Consult (2011) for ECTA claims lower 

copper wholesale charges are needed to 

incentivise FTTP deployment. 

Cambini (2012) notes ambiguous effects 

on ultra-fast broadband from charging 

policies. 

Nardotto et al (2012) found infrastructure 

competition from cable, not access, was 

the main factor affecting historic 

broadband market expansion. 

SMP Regulation is not the only factor 

affecting ultra-fast broadband, and 

its effects may be ambiguous.  

Supporting infrastructure competition 

through duct and network sharing 

and rural subsidies may be more 

important in expanding deployment 

beyond cable areas. 

The demand side is also crucial, but 

has been seriously neglected. 

Source: WIK References in the table (e.g. BCG (2013a) correspond to the list of References at the end of this report. 
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1. INTRODUCTION 

In this study for the ITRE Committee of the European Parliament, we were asked to discuss 

the definition of broadband and explain its interaction with European policy goals; to 

analyse available data in order provide a detailed, objective and realistic picture of the 

situation in the EU from a number of different perspectives; and to assess the real drivers 

of broadband demand today, with particular emphasis on audiovisual and entertainment 

services. 

 

This study is part of a constellation of three studies that review European 

information and electronic communications policy from different and 

complementary perspectives. The focus here is on broadband, including fast and ultra-

fast broadband. The companion study ‘Ubiquitous Developments of the Digital Single 

Market’ addresses commercial and e-government applications that operate using Internet 

transmission capabilities. A third forthcoming study, ‘How to Build a Ubiquitous EU Digital 

Society', deals with European electronic communications policy from a broad perspective. 

 

The European Commission has just its proposed the ‘Connected Continent: Building a 

Telecoms Single Market’ proposal.11 We touch on the Commission’s proposals only lightly in 

this report. They will be dealt with extensively in the companion study, ‘How to Build a 

Ubiquitous EU Digital Society’. 

 

1.1. Broadband deployment and adoption in Europe 

 

Europe has achieved nearly universal coverage of basic broadband, and widespread 

adoption. The goals of the Digital Agenda for Europe (DAE) embrace this reality by calling 

for (1) full coverage in 2013, and seek to move Europe to the next level by calling for 

(2) full coverage of 30 Mbps services by 2020, and (3) actual adoption of 100 Mbps 

services by 50% of Europeans by 2020.12 The second and third goals imply upgrading 

European networks – presumably not only fixed telecommunications networks, but also 

mobile networks and cable networks. 

 

In terms of the most advanced fixed communications access networks, Fibre to the 

Premises (FTTP), it is clear that some of the countries with which Europe competes globally 

including South Korea, Japan and the United States are further along than Europe. Our 

deployment of 4G high speed mobile data capabilities based on Long Term Evolution (LTE) 

technology also lags. How serious are these gaps? What are their implications? Are drastic 

measures called for? 

 

The key questions with which we grapple in this report include: 

 

 What is broadband today? 

 Are the three DAE objectives appropriate? Are they suitably and clearly defined? 

How does the specification of these objectives interact with the policy measures that 

we implement, and the ways in which we measure progress toward fulfilling them? 

                                           
11  European Commission, Proposal for a regulation of the European Parliament and the Council laying down 

measures concerning the European single market for electronic communications and to achieve a Connected 

Continent, and amending Directives 2002/20/EC, 2002/21/EC and 2002/22/EC and Regulations (EC) No 
1211/2009 and (EU) No 531/2012, 11 September 2013, COM(2013) 627 final.  

12  European Commission (2010a), A Digital Agenda for Europe, COM(2010)245 final, Brussels, 19.5.2010. 
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 Do our metrics take proper account of the full range of relevant technological 

solutions, including cable, mobile networks, and enhanced copper-based 

technologies? Should they? Is technological neutrality still the right objective? 

 How does the EU stand relative to key comparator countries, not only in terms of 

the nominal speed of broadband access, but also in terms of actual upload and 

download speeds achieved and data traffic consumed? 

 Are policy myths or unsubstantiated hypotheses feeding into the broadband debate? 

 What are the real drivers for broadband? 

 Are the supply side measures that are being undertaken to promote deployment the 

right ones? 

 Is there a ‘chicken and egg’ problem? Are the networks needed to enable the 

applications, are the applications and content required in order to promote the 

growth of networks, or can they grow in parallel? 

 Much European policy in this space has a supply side focus. What demand side 

measures could or should be considered? What blockages are visible for key 

applications, such as the distribution of audio-visual content? 

 

We have taken a conventional approach to the study with a strong emphasis on 

(1) extensive collection of publicly available data, supported by (2) selected interviews to 

fill gaps and assess views. We have then (3) subjected the resultant evidence base to 

intensive analysis, and (4) drawn policy conclusions and recommendations. 

 

We appreciate the input that many knowledgeable experts provided through formal 

interviews and informal discussions.13 

 

Our goal has been to obtain an actual, accurate and objective picture and understanding of 

how broadband in Europe has developed so far, what drivers for future broadband demand 

are expected to emerge, and how these factors relate to the EU DAE ambitions. Based on 

these insights, we have formulated recommendations for public policy interventions which 

could influence developments in the market in the desired direction. 

 

1.2. Definitions used in this report 

 

We have attempted to be consistent throughout in the nomenclature that we apply to 

broadband services.14 Key definitions for purposes of this report, inspired by the 

nomenclature of the Digital Agenda for Europe but reflecting our own assessment (see 

Chapter Error! Reference source not found.), are as follows: 

 

 Basic broadband represents fixed-line network technologies capable of delivering 

broadband at any speed in excess of 144 kbps. 

                                           
13  Noteworthy input came from the European Commission; NRAs including the German BNetzA, the Spanish 

CMT, and the Belgian BIPT; network operators including Vodafone, Telecom Italia, and cable operator Liberty 
Global; trade associations ETNO (incumbents) and ECTA (competitors); content providers including Google; 
the Japanese research institute GLOCOM; and independent experts. 

14  We also note that, in the interest of brevity, we do not distinguish in referring to broadband over cable 
between DOCSIS 3.0 and EuroDOCSIS 3.0, the European equivalent. When we speak of DOCSIS 3.0 in a 

European context, we are referring to EuroDOCSIS 3.0. Note, too, that FTTP includes for our purposes both 
fibre-to-the-home (FTTH) and fibre-to-the-building (FTTB) (a solution in which the building is served by fibre, 
but the in-building cabling is provided via a different technology). 
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 Fast broadband represents fixed-line network technologies capable of delivering 

broadband at any downstream speed of at least 30 Mbps. 

 Ultra-fast broadband represents fixed-line network technologies capable of 

delivering broadband at any downstream speed of at least 100 Mbps. 

 Next Generation Access (NGA) refers to both fast and ultra-fast broadband. 

We have attempted to apply these definitions in a technologically neutral manner 

throughout. Thus, they include all potentially relevant technologies unless otherwise noted. 

The question of whether a particular technology is likely to satisfy one of these definitions 

in practice, together with questions of how broadband should be defined in the DAE going 

forward, are separate matters that are addressed in Chapter 2. 

1.3. Structure of this report 

 

Chapter 2 discusses the definition of broadband, and explains how the definition influences 

and is influenced by policy goals. Chapter 3 discusses deployment, adoption and other 

characteristics of basic broadband, while Chapter 4 does the same for fast and ultra-fast 

broadband. Chapter 5 discusses financial markets, and the ways in which they interact with 

broadband deployment. With Chapter 6, we move to the demand side, and discuss the 

factors that are likely to drive adoption of broadband. In Chapter 7, we expand on the 

public policy context, and assess developments in comparator countries. We provide our 

overall assessment of key issues in Chapter 8, along with a review of hypotheses or ‘myths’ 

that could potentially drive European policy in this space. Finally, our specific conclusions 

and recommendations appear in Chapter 9. 
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2. THE DEFINITION OF BROADBAND AND ITS 
IMPLICATIONS FOR THE ASSESSMENT OF BROADBAND 
DEPLOYMENT 

 

KEY FINDINGS 

 

 Many aspects of the broadband targets set in the Digital Agenda for Europe 

(DAE) remain less than fully defined. In particular, the meaning of “basic 

broadband” is not explained, and it is not clear whether targets relating to fast and 

ultra-fast broadband refer to headline or actual download speeds. Upload speeds are 

left undefined, and it is unclear whether take-up targets refer to a European average 

or should apply in each country individually. 

 The precise definition of the DAE targets is likely to have a significant 

impact both on the costs of delivering the targets and on whether or not 

Europe achieves them. The definition of the targets in particular affects which 

technologies are judged to be capable of delivering them now and potentially in the 

future.  

 More specific and/or ambitious targets have been set in some of the other 

countries examined. The United States, for instance, has set a target that at least 

100 million US homes should have affordable access to actual download speeds of at 

least 100 megabits per second (Mbps) and actual upload speeds of at least 50 Mbps, 

whilst basic broadband in the US is defined as 4Mbps. New Zealand (and until 

recently Australia) set stringent targets for near universal coverage with FTTP (a 

technology which is intrinsically very high speed and symmetric) around 2020. 

Setting the bar even higher, South Korea has noted plans to improve its speeds 

from 100 Mbps to 1 billion bits per second (Gbps). Singapore has also set a target 

that its infrastructure should be scalable to achieve speeds of 1 Gbps. 

 Targets on the quality of broadband connections have been set or are under 

consideration in other jurisdictions. The quality of broadband connections is 

important in determining which applications can be used. Openness – the 

degree to which a connection allows access to all available material without 

restriction – is also relevant in understanding which connections should be 

considered as achieving the broadband targets, which is important in measuring the 

coverage and adoption achieved. 
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The term broadband is used in many contexts and with different purposes in mind. For 

example, broadband deployment targets like the ones in the Digital Agenda for Europe15 

(DAE) contain definitions for basic, fast and ultra-fast broadband. Broadband is also 

defined, often in a more implicit way, in the marketing of broadband services to the general 

public by Internet Service Providers (ISPs). It is crucial to work from a balanced and 

complete definition, as the definition that one uses to measure the broadband deployment 

data against can have a strong impact on the outcome of the analysis. For example, as 

discussed later in this chapter, the progress of European broadband deployment 

towards the DAE goals can be viewed as encouraging when one uses a rather 

relaxed interpretation of fast and ultra-fast broadband. On the other hand, when 

one uses a more demanding definition, one sees that Europe could still be far 

from achieving its DAE goals. Also when comparing the broadband deployment situation 

in different countries or different world regions to identify broadband leaders and learn 

from their best practices, the definition that one chooses is crucial, as the outcome of the 

comparison depends on it.  

 

Many definitions have been proposed over the years by government authorities, 

international institutions, service providers and trade organizations. These 

definitions have in common that their emphasis is on the speeds provided by broadband 

connections. It is important to understand that there are different approaches to define and 

measure broadband speed.  

 

2.1. High-level overview of broadband architectures 

 

In the Internet, a chain of networks is involved in the delivery of IP connectivity to end 

users. As an example, Figure 3 depicts the delivery of streaming video from an on-line 

video service provider in California to a consumer in the Netherlands. Popular videos are 

typically stored at different locations across the world to reduce the load on the global 

Internet backbone16 (on the left-hand side of the picture). In this example, the user may 

think that the data is in California, but in practice it may well have been staged in advance 

(‘cached’) to a location much closer to the user. The data delivery chain of Internet Service 

Providers (ISPs),17 Internet Exchanges,18 and content delivery networks (CDNs)19 can be 

very complex.  

 

                                           
15 European Commission (2010a), A Digital Agenda for Europe, Communication from the Commission to the 

European Parliament, the Council, the European Economic and Social Committee and the Committee of the 
Regions, COM(2010)245 final, Brussels, 19.5.2010; available at:   
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:0245:FIN:EN:HTML.  

16  Worldwide network of ultra-high capacity networks for high speed data communications between computers. 
17  Network operators that carry Internet traffic. There are many different kinds of ISPs, including large 

incumbents such as Deutsche Telekom, cable operators such as Liberty Global, mobile operators such as 
Vodafone, and competitive operators such as Fastweb. Some consumer ISPs do not have their own 
infrastructure, such as 1und1 (United Internet) in Germany. Google can be viewed as one of the largest ISPs 
in the world, but is its own largest customer (primarily carrying content such as Google's YouTube around the 
world). 

18  Locations where ISPs interchange Internet traffic. 
19  CDNs are service providers that specialise in accelerating the flow of content from content providers to end 

users. 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:0245:FIN:EN:HTML
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Figure 3: Delivery of streaming video over a fixed access network (red, bottom) 

and over a mobile access network (green, top) 

 
 
Source: TNO 

 

The streaming video played out by the on-line video provider is carried from the Internet 

Exchange to the consumer by the consumer’s ISP.20 An ISP network consists of several 

parts. It is useful to distinguish between the ISP core network and the ISP access network. 

The access network includes the physical link (e.g. the telephone line and/or cable 

distribution) to the end user’s location, while the core is typically used to carry traffic 

between the many locations that the ISP serves and the rest of the world. 

 

For the purposes of this report, we can assume that the differences between fixed and 

mobile networks are primarily found in the access networks and that the ISP core networks 

used in fixed and mobile broadband connectivity services are similar. In broadband 

deployment targets such as the ones in the DAE, the focus is on the fixed and mobile 

access networks on the right-hand side of Figure 3.  

 

In consumer fixed broadband access, the broadband connectivity is typically delivered to a 

modem at the customer’s home. In the network parts in between the modem and the ISP 

core network, different technologies and corresponding network architectures are used. The 

most common fixed access network technologies are DSL21 over copper, DOCSIS 3.022 over 

hybrid fibre-coax (commonly known as ‘cable’) and FTTP.23 Given that many consumers 

serve multiple devices from a single broadband connection, it is common for the end user 

to have a home network based on fixed Ethernet24 and/or Wi-Fi to connect their devices to 

the Internet. 

 

In mobile broadband, a mobile device such as a smartphone connects to a base station (or 

cell) in the mobile network over a radio connection. Base stations can be installed in large 

masts, as drawn in the figure, but they can also be installed in (much) smaller masts 

mounted on top of large buildings. The traffic from the base stations is carried to the 

network operator’s core network by the so-called aggregation network.  

                                           
20 There can be more network providers involved here, such as Content Delivery Network providers, that can 

have so-called peering or transit agreements with ISPs and other network providers. In the example, we 
assume that the on-line video provider has a direct connection to the consumer’s ISP. 

21 Digital Subscriber Line. 
22 Data Over Cable Service Interface Specifications, version 3.0. 
23 Fibre to the Premises, also known as Fibre to the Home (FTTH). 
24 Fixed Ethernet is the common standardized technology for local area networks based on cabling. 
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Mobile network technology has evolved over the years from GSM25 (2G) to EDGE26 (2.5G), 

UMTS27 (3G), HSPA28 (3.5G) and now on to LTE29 (4G). Each generation (indicated by G) of 

this evolution brings an increase in the bandwidths (speeds) that can be obtained over 

mobile connections. Many of today’s mobile access networks are 3 or 3.5G, with substantial 

deployment of 4G under way. 

 

Figure 4: Various generations of mobile network technology 
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Source: TNO 

 

 

Figure 5 further illustrates the three dominant fixed access technologies in Europe: DSL, 

cable and FTTP.30  

 

 DSL technologies are used over the copper wiring historically used in traditional 

telephony networks. Today, the widest deployed DSL technology is ADSL.31 ADSL is 

deployed over the copper between a DSLAM32 in the local exchange building and the 

modem in the customer’s home. The DSLAM serves a large number (up to several 

thousands) of modems. Today, DSLAMS are usually connected to the ISP’s 

aggregation network over fibre. The broadband speeds achievable with DSL can be 

increased by shortening the length of the copper wire (‘loop’) that carries the DSL 

signals. This approach is used in Fibre-to-the-Cabinet (FTTCab33). In FTTCab, the 

DSLAM is installed in a street cabinet rather than in the local exchange, resulting in 

a substantially shorter length of the copper wire and improved performance. As is 

immediately clear from its name, FTTCab requires a deeper deployment of fibre than 

                                           
25 Global System for Mobile communication. 
26 Enhanced Data rates for Global Evolution. 
27 Universal Mobile Telecommunications System. 
28 Speed Packet Data Access. 
29 Long Term Evolution. 
30 The use of Power Line Communication (PLC) technology, which provides broadband connectivity over 

electricity wiring, is restricted to in-house applications, i.e. to connections within homes. 
31 Asymmetric Digital Subscriber Line. In fact, ADSL covers a number of technology variants such as ADSL, 

ADSL2 and ADSL2plus. 
32 Digital Subscriber Line Access Module. 
33 FTTCab is also referred to as FTTC. This can easily lead to confusion, as FTTC can also be interpreted as Fibre 

to the Curb. 
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ADSL. In FTTCab, the DSL technology of choice is VDSL2,34 which is optimized for 

shorter copper lengths. A further shortening of the copper wire length that is 

currently under development is Fibre-to-the-Curb (FTTCurb). Here, fibre is again 

deployed deeper into the network, up to the curb. This allows further shortening of 

the copper wire length. The DSL technology to be used between the DSLAM at the 

curb location and the modem in the customer’s home is G.fast.35 As opposed to 

cable and fibre based access, DSL performance strongly depends on distances (loop 

lengths), involving many (network topology specific) parameters; hence, the DSL 

distances mentioned in Figure 2 are only indicative. 

 Cable networks use DOCSIS technology to provide broadband connections to 

consumers. Today’s cable networks combine coax, historically used for distribution 

of analogue TV, and fibre. The TV signals are injected in the network in the so-called 

head end. The fibre is deployed in rings that are interconnected at so-called HUB 

locations. The fibre extends up to the optical node, which converts the optical signal 

on the fibre to an electrical signal on the coax cable and vice versa. The coax 

network is used between the optical node and the modem in the customer’s home. 

It usually contains multiple amplifiers to compensate for the loss of signal caused by 

attenuation in the coax cable and the splitting of the cables to serve the individual 

homes. Part of the coax between optical node and the last amplifier is shared 

between multiple homes. In most cable networks, the optical node is rather close to 

the home, typically around a few hundred meters. The precise architecture of the 

coax network varies between networks. The figure shows the star architecture. 

 In Fibre-to-the-Premises (FTTP) networks, the access network is completely 

based on fibre. The figure shows a so-called point-to-point fibre configuration, in 

which each home is served by its own dedicated fibre from the PoP36, which is the 

first aggregation point in the network. Also shown is a PON37 configuration in which 

part of the fibre between the PoP and the customers’ homes is split and therefore 

shared between multiple homes. FTTP is also called Fibre-to-the-Home (FTTH) in 

cases where it is important to stress that the broadband connection is to a single 

home. FTTP also covers Fibre-to-the-Building (FTTB), which can mean the same as 

FTTH, but can also have a different interpretation: a fibre connection to a multi-

tenant building. In this latter case, fibre can be installed all the way to the individual 

apartments within the building. The fibre can also be terminated at an earlier 

location in the building, such as the basement, with an internal cabling structure 

connecting the individual apartments to the fibre termination point (e.g. re-using the 

existing telephone line and/or cable distribution). 

                                           
34 Very high speed Digital Subscriber Line 2, which is the successor of VDSL. 
35 G.fast is being standardised in ITU-T Recommendation G.9700. 
36 Point of Presence. 
37 Passive Optical Network. 
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Figure 5: Characteristics of the three main fixed access technologies: DSL, cable 

and FTTP 

 

 
 
Source: TNO 
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2.2. Broadband speeds 

 

The definitions for broadband have evolved over time to keep up with technological innovations 

in broadband networks and applications. In the early years of broadband, definitions focused 

on distinguishing broadband from dial-up Internet access38, in two areas. First, broadband was 

characterized by greater speed, typically more than the 128 kbps39 maximum achievable with 

ISDN2.40 Second, broadband was different from dial-up in its provision of always-on 

connectivity. As all of today’s fixed and mobile broadband connectivity services provide always-

on connectivity, always-on has become an implicit requirement. As a result, the emphasis in 

today’s definitions is on broadband speed, and in most cases on the headline (advertised) 

download speed in particular. As argued in Section 2.5, the user experience with broadband 

applications is also affected by other characteristics, such as the quality of connections and the 

openness of broadband connections for different applications. A number of non-technical 

characteristics of broadband are important for the user experience, include the price level and 

the pricing model (e.g., flat fee or data bundle). In this section, however, the focus is on 

broadband speed. 

 

Since the early days of broadband, broadband speeds have been approached from various 

perspectives. Initially, the focus was on the theoretical speeds that broadband technologies 

could offer. In recent years, attention has shifted to some degree to the speeds experienced by 

end users. Several regulators, such has OFCOM,41 have been active in promoting transparency 

on the speeds consumers can realistically expect from their broadband subscriptions.42 The 

analysis of broadband speed by academics, regulators and industry has brought a rather wide 

collection of definitions and interpretations, with much overlap but also differences on 

important points. For the purpose of this study, we focus on five complementing definitions for 

broadband speed: 

 

1. Theoretical speed: the speed that can theoretically be achieved on a broadband 

connection, based on the specifications of the broadband technology. This speed is 

theoretical in the sense that it can only be achieved under close-to-ideal circumstances. 

For example, the ADSL2+ specification provides for a 24 Mbps downstream speed if the 

length of the copper loop between the ADSL modem and the local exchange is small, 

the quality of the copper loop is good and there is little interference from other ADSL 

connections. Another example is the 300 Mbps downstream speed that can be achieved 

over an LTE43 mobile connection,44 if the user’s mobile is close to the LTE base station 

and there are no other data users in the mobile cell. 

 

2. Headline speed: the speed that is specified in the operator’s retail offering to 

consumers. This speed is also known as the advertised speed. The headline speed is the 

speed that is visible for users when they compare broadband subsection offers from 

different providers. For example, ADSL connections used to be marketed as ‘up to 20 

Mbps’. Another example is the marketing of LTE-based subscriptions as ‘4G with 

download speed up to 50 Mbps’. As expected, headline speeds are generally lower than 

the theoretical speeds. 

                                           
38 In dial-up Internet access, the user connects to the Internet using a modem hooked up to a traditional 

telephone network. The modem dials a number to set up what is essentially a speech connection but uses it to 
carry Internet data for the user. 

39 Kilobit per second. 
40 Integrated Services Digital Network. An ISDN2 connection offers two 64 kbps channels for user data. 
41 OFCOM is the Independent regulator and competition authority for the UK communications industries. 
42 OFCOM (2010), Voluntary Code Of Practice: Broadband Speeds, Version 2.0 dated 27 July 2010; available at: 

http://stakeholders.ofcom.org.uk/binaries/telecoms/cop/bb/cop.pdf.  
43 Long Term Evolution. 
44 Assuming the LTE network works with 20 MHz of radio spectrum. 

http://stakeholders.ofcom.org.uk/binaries/telecoms/cop/bb/cop.pdf
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3. Actual end-to-end speed: the speed that is actually achieved when a user 

accesses an application on the Internet. The actual speed is thus achieved over the 

so-called end-to-end connection used in the application, see Figure 6. An example 

here is a user who experiences an 11 Mbps download speed over his ADSL 

connection when he browses a certain news site. Another example is the LTE user 

who reaches a 17 Mbps download speed when he downloads a mobile app from an 

app store while he is walking around in a shopping centre. 

 

4. ISP network speed: the speed that is provided to the user by the ISPs45 network, 

from that provider’s Internet gateway to the user’s modem or mobile terminal. An 

example here is a provider that has dimensioned his network in such a way that he 

can provide an 80 Mbps download speed between the Internet gateway and a 

specific user’s modem over fibre, cable or LTE. 

 

5. ISP network speed capability (or speed capability, for short): the speed that 

can potentially be provided to the user by the ISPs network, from that provider’s 

Internet gateway to the user’s modem or mobile terminal. In many cases, the ISP 

network speed capability is close to the ISP network speed. However, it is also 

possible that the ISP decides to provide a network speed that is lower than the 

speed that his infrastructure is capable of.46 In this case, the speed capability is a 

better indication for the characteristics of the broadband network deployed by the 

ISP than the headline speed or the ISP network speed, as these last two will tend to 

underestimate the potential of the infrastructure. 

 

For the user, the actual end-to-end speed is the most relevant speed metric, as it is the 

speed that the user experiences in his or her use of applications. The actual end-to-end 

speed is determined by the performance of all entities in the end-to-end chain: the 

application server on the Internet, the links and routers in the Internet, the ISP’s core and 

access network and the user’s home network and device. These elements are owned and 

controlled by different entities. Therefore, there is no single entity that has full control over 

the actual end-to-end speed.47 In the context of this study on broadband deployment, we 

focus on the roll-out and take-up of new generations of access networks (NGA). This 

corresponds to the ISP access network part in the figure. Faster ISP access networks also 

imply upgrades of the ISP core networks. Together, these two elements determine the 

speed that an ISP can offer to his end users: an upgrade of the ISP access and core 

network will lead to a higher maximum ISP network speed. Whether this maximum speed 

is indeed experienced by the end user when he uses a specific application on the Internet 

also depends on elements outside the control of the ISP, such as the performance the 

application server, the traffic load on the routers in the Internet core and the user’s home 

network. 

 

                                           
45 The Internet Service Provider can be part of a larger enterprise that uses its network to provide multiple 

services: Internet access, but also TV and telephony services. Many ‘Internet Service Providers’ now offer so-
called triple play bundles of Internet access, TV and telephony. 

46 An example of this could be found in Belgium in 2011, where nearly all of the DSL lines had been upgraded to 

VDSL, but the headline speeds advertised to the public were not above 20 Mbps.  
47 An exception here may be Google Fiber (https://fiber.google.com), in which Google can control the entire 

chain when a customer uses Google’s services. 

https://fiber.google.com/
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Figure 6: Chain of networks and devices in fixed broadband access (top) and in 

mobile broadband access (bottom) 

 

 
 
Source: TNO 

 

Actual speeds and ISP network speeds are notoriously challenging to measure and predict. 

They vary in time, as they depend on many factors, such as the number of concurrent 

users of an application, the traffic generated by the other users on the ISPs network and 

the home network, etcetera. It is therefore necessary to use a statistical approach in 

definitions and measurements: for example by looking at the speed that is obtained with a 

specific probability (typically 95%) over a specified time, the speed that is obtained with a 

specific probability during the hour of peak use of the network, etcetera. An additional 

challenge in measuring the maximum achievable ISP network speed is that it can only be 

properly measured in situations where the other elements in the chain (e.g., the home 

network) do not provide bottlenecks for the speed. Measuring actual broadband speeds is a 

challenging field, in which several specialized services are offered to help end users, ISPs 

and policy makers gain insight in broadband speeds. The work of OFCOM, the FCC48,49 and 

the Dutch ministry of Economic Affairs50 aimed at promoting transparency on the 

broadband speeds that users can realistically expect illustrate the difficulties encountered 

when one tries to define an unambiguous, technology-neutral definition of actual speed or 

ISP network speed. 

                                           
48 Federal Communications Commission. 
49 FCC (2010a), Connecting America: The National Broadband Plan; available at:   

http://www.broadband.gov/download-plan/.  
50 Tele 2 (2012), Dutch Code of Conduct Transparency Internet Speeds (“Gedragscode Transparantie 

Internetsnelheden”), July 2012; available at: http://www.tele2.nl/files/tele2-gedragscode-transparantie-
internetsnelheden.pdf . 

http://www.broadband.gov/download-plan/
http://www.tele2.nl/files/tele2-gedragscode-transparantie-internetsnelheden.pdf
http://www.tele2.nl/files/tele2-gedragscode-transparantie-internetsnelheden.pdf
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The relation between the theoretical speed and the ISP network speed depends on many 

factors, including the operator’s network planning and the activity of other broadband users 

on the same network. The relation is also different for different broadband technologies. 

The relation between headline speeds and ISP network speeds also depends on these 

factors, but it is primarily dominated by marketing and product portfolio considerations of 

the ISPs. In recent years, operators have been moving away from the traditional ‘up to X 

Mbps’ headline speeds to more precise predictions for the speed that users can expect. This 

move has been stimulated or even forced by the increasing amount of data available on 

actual speeds and the development of codes of practices for broadband speeds by 

regulators. Note that there are also cases in which the actual speeds are close to or even 

higher than the declared headline speeds. For example, a recent FCC report51 found that in 

the US, DSL services delivered 85% of headline speeds on average, cable-based services 

99%, while FTTP and satellite services delivered 115% and 137% of headline download 

speeds, respectively. An earlier 2011 report on the UK situation by OFCOM52 report showed 

that at that time, there was a considerable gap between headline and actual speeds for 

DSL-based subscriptions, with ‘up to 20/24 Mbps’ subscriptions delivering typical (actual) 

speeds of 3 to 10 Mbps. For cable-based subscriptions, the actual speeds were much closer 

to the headline ones. Overall, OFCOM observed that the average download speed actually 

delivered to consumers (6.8 Mbps) was only 45% of the average headline speed (15.0 

Mbps). Recent data from Speedtest53 show that for the EU, the actual speed is on average 

86% of the headline speed, with values for individual member state varying between 44% 

and 100%. 

 

Achievable speeds are to a large extent access technology dependent. Table 2 gives the 

reader a coarse indication of current and currently foreseen operational speed capabilities 

of relevant fixed access technologies. Speed indications strongly depend on various 

scenario and network configuration assumptions, which severely complicate a 

comprehensive determination of typical practical speed performance figures. The tables 

provide for each of the most relevant technologies in this report our expectation of their 

compliance with the DAE speed criteria (see also section 2.3) of 4 Mbps (basic 

broadband), 30 Mbps (fast broadband) and 100 Mbps (ultra-fast broadband), on 

the basis of currently available insights. With respect to technology forecasting, we 

assume all listed technologies are deployable up to the year 2020. For each technology, it 

is indicated how the potentially expected headline speed compares to the DAE targets, 

using three possible indications: fully compliant, not compliant, depends on practical 

factors. 

 

                                           
51 FCC (2013), Measuring Broadband America, February 2013; available at: http://www.fcc.gov/measuring-

broadband-america/2013/February . 
52 OFCOM (2011), UK fixed-line broadband performance, May 2011; Research Report, 27 July; available at: 

http://stakeholders.ofcom.org.uk/binaries/research/telecoms-research/bbspeeds2011/bb-speeds-
may2011.pdf.  

53 Household Promise Index, available at http://www.netindex.com/promise/.  

http://www.fcc.gov/measuring-broadband-america/2013/February
http://www.fcc.gov/measuring-broadband-america/2013/February
http://stakeholders.ofcom.org.uk/binaries/research/telecoms-research/bbspeeds2011/bb-speeds-may2011.pdf
http://stakeholders.ofcom.org.uk/binaries/research/telecoms-research/bbspeeds2011/bb-speeds-may2011.pdf
http://www.netindex.com/promise/
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Table 2: Capabilities of fixed broadband access technologies 

Technology Expected compliance with DAE54 Depends:  

Affecting factors 

 Basic Fast Ultra-Fast  

ADSL Yes No No  

ADSL2 Yes No No  

ADSL2+ Yes No No  

VDSL Yes Depends No Line length, Nr of lines in binder. 

VDSL2 Yes Depends No Line length, Nr of lines in binder. 

Advanced VDSL2 Yes Yes Depends Line length, Nr of lines in binder, 

availability of multiple pairs per 

line. ULL or not. 

Cable/DOCSIS 3.0 Yes Yes/No Yes/No Downstream yes, Upstream no, 

due to operational capacity 

limitations 

Cable/DOCSIS 3.1 Yes Yes Yes  

FTTP Yes Yes Yes  

 
Source: TNO 

 

As explained earlier, FTTP includes both Fibre-to-the-Home (FTTH) and Fibre-to-the-

Building (FTTB). For other ‘FTTX’ architectures, the capabilities depend strongly on the 

technology used in the last part of the connection. Therefore, it is not possible to make a 

generic judgement. 

 

For wireless solutions, it is impractical to make a blanket statement as to whether they 

satisfy DAE objectives. For mobile networks, relevant technologies include HSPA,55 HSPA+, 

LTE, and LTE Advanced. Fixed wireless such as Wi-Fi and WiMAX technologies are also 

relevant. Geosynchronous satellites are also relevant, despite the long propagation delays 

associated with them, not only for access but also for back-haul to the most remote areas. 

The performance available from these technologies is highly variable; for the mobile 

technologies, for instance, the distance from the cell edge and the number of users active 

at once within the cell dramatically influence throughput. To a far greater extent than with 

wired networks, the advertised speeds that a technology could theoretically achieve under 

ideal circumstances have little to do with actual speeds obtained under real field conditions. 

 

2.3. Definitions in use today 

 

Broadband plans, such as the targets in the Digital Agenda for Europe (DAE) and the FCC’s 

National Broadband Plan,56 combine speed targets for broadband connections with targets 

for broadband coverage by specifying a minimum portion of citizens or households that 

must have access to the connections capable of offering a given speed. These speed 

objectives have often been linked with roll-out targets for fibre-based access networks, 

triggering debates amongst policy makers on how to adapt telecommunications policy and 

regulation to foster investment in fibre-based access.  

                                           
54 Basic Broadband: at least 4 Mbps, Fast Broadband: at least 30 Mbps, Ultra Broadband: at least 100 Mbps. All 

categories: Potentially expected headline speeds (2020) and asymmetry factor 4:1 assumed. 
55  High-Speed Packet Access. 
56 FCC (2010a). 
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In this context, the term fibre-based access networks refers to access networks that are 

either partially based on fibre (e.g., VDSL/FTTC, DOCSIS3) or fully based on fibre (FTTP). 

 

In some cases, such as in Europe, policymakers have also set targets for take-up of 

connections with a given speed. This implies both that relatively widespread coverage of 

fibre-based networks needs to be achieved and that high-speed services provided must be 

sufficiently attractive for customers to make use of them. 

 

2.3.1. European Commission’s Digital Agenda for Europe 

 

Definition of broadband 

The Digital Agenda for Europe57 defines three broadband targets: 

 

‘1. Basic broadband for all by 2013: basic broadband coverage for 100% of EU citizens. 

[…] 

 

2. Fast broadband by 2020: broadband coverage at 30 Mbps or more for 100% of EU 

citizens. […] 

 

3. Ultra-fast broadband by 2020: 50% of European households should have 

subscriptions above 100Mbps. […]’ 

 

Thus, the DAE defines fast and ultra-fast broadband as broadband connections with at least 

30 Mbps and 100 Mbps, respectively. On the Digital Agenda website,58 the requirement for 

fast broadband speed is further refined by requiring the 30 Mbps for the download direction 

only: ‘[…] download rates of 30 Mbps for all of its citizens [..]’ 

 

The speed required for basic broadband is not specified in the DAE targets itself. The Digital 

Agenda Scoreboard 2012 report59 defines the minimum speed: ‘Basic broadband is above 

144 kbps’. The report also acknowledges that ‘there is a range of definitions of ‘basic’ with 

download speeds from 512 Kbps to 4 Mbps.’ The broadband speed categories in the DAE 

2012 scoreboard include the speed thresholds from the definitions for basic, fast and ultra-

fast broadband, together with two intermediate thresholds at 2 and 10 Mbps. In a 2013 

Communications Committee working document,60 a broadband connection is defined as ‘a 

connection enabling higher than 144 Kbit/s download speed. As of January 2010 it is 

estimated that 1-2 Mbps is the minimum download speed and that just a fraction of all 

retail broadband lines provide speeds of 144 Kbit/s.’ This definition has been used earlier in 

the Digital Agenda Scoreboard 2011.61  

                                           
57 European Commission (2010a). 
58 Digital Agenda for Europe - Pillar IV: Fast and ultra-fast Internet access, http://ec.europa.eu/digital-

agenda/en/our-goals/pillar-iv-fast-and-ultra-fast-internet-access. 
59 European Commission: Digital Agenda for Europe – Scoreboard,   

http://ec.europa.eu/digital-agenda/download-scoreboard-reports. 
60 European Commission (2013a), Communications Committee Working Document, Brussels, 18/02/2013, DG 

CNECT/F4, Broadband lines in the EU: situation at 1 July 2012; available at: https://ec.europa.eu/digital-

agenda/en/news/report-broadband-lines-eu-1st-july-2012.  
61 European Commission (2011), Digital Agenda Scoreboard 2011 - Electronic Communications Market 

Indicators; available at http://ec.europa.eu/digital-agenda/en/download-scoreboard-reports.  

https://ec.europa.eu/digital-agenda/en/news/report-broadband-lines-eu-1st-july-2012
https://ec.europa.eu/digital-agenda/en/news/report-broadband-lines-eu-1st-july-2012
http://ec.europa.eu/digital-agenda/en/download-scoreboard-reports
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In an earlier report from the i2010 High Level Group,62 it was proposed to use a nominal 

speed of 256 kbps as the threshold for broadband. The main reason to use this value was 

to align the broadband speed threshold with the OECD definition of 256 kbps (see Section 

2.3.8). 

 

Context for definition 

The Digital Agenda for Europe that contains these broadband targets is one of the flagship 

initiatives of the Europe 2020 Strategy.63 In this context, the broadband targets have been 

formulated to ensure that broadband effectively contributes to a more competitive 

European economy with more employment. The broadband targets and the definitions for 

broadband they contain are to be incorporated in the national broadband plans to be 

developed by the individual Member States.  

 

Initial observations and reactions 

As intended, the DAE targets have been implemented in the national broadband plans of 

the Member States. Member States have also aligned their reporting on the progress in 

broadband deployment with the DAE targets. For example, ARCEP64 has moved from a 

single category for broadband with download speeds above 50 Mbps to two categories with 

speeds above 30 and 100 Mbps, respectively.65 

 

The overall investment in broadband infrastructure required to meet the targets is 

estimated by the European Commission at € 270 billion.66 A number of other studies have 

made cost estimates as well (see Section 4.6). It is important to examine whether the 

formulation of the targets contains room for different interpretations, as these could affect 

the size of this large investment. An obvious point where the DAE targets are not specific is 

the download speed of basic broadband. The DAE scoreboard suggests a minimum speed of 

144 kbps, while COCOM67 suggests that a minimum speed of 1 to 2 Mbps is more 

appropriate. Since all of these speeds are rather modest compared to the capabilities of 

today’s fixed and mobile broadband access network technologies, the lack of a specific 

requirement for the basic broadband speed has a relatively small impact on the overall 

costs of achieving the DAE targets. In a paper by the European Investment Bank (EIB),  

the costs of fulfilling the first DAE target by providing 1 Mbps basic broadband for all 

European citizens were estimated at one to seven billion euros. This is still a considerable 

amount, but much smaller than the costs required to meet the other targets. 

 

The EIB paper identifies further points where the DAE targets remain open to interpretation 

that have a much larger impact on the overall investment cost, including: 

 

                                           
62 i2010 High Level Group (2009), Benchmarking Digital Europe 2011-2015 – a conceptual framework, October 

27, 2009; available at:   
http://www.epractice.eu/files/Benchmarking%20Digital%20Europe%202011-2015%20-
%20A%20conceptual%20framework.pdf.  

63 Europe 2020 – Smart Growth, available at:  
http://ec.europa.eu/europe2020/europe-2020-in-a-nutshell/priorities/smart-growth/index_en.htm.  

64 Autorité de Régulation des Communications Electroniques et des Postes. 
65 ARCEP (2012), Press release, Fixed Broadband and ultra-fast broadband market, Paris, 29 November 2012; 

available at:  
http://www.arcep.fr/index.php?id=8571&L=1&tx_gsactualite_pi1%5Buid%5D=1568&tx_gsactualite_pi1%5Bb
ackID%5D=1&cHash=81a9264e20e63af9932d1b1e5b9f027a.  

66 Digital Agenda: Commission propose over €9 billion for broadband investment, MEMO/11/709, Brussels, 
19 October 2011, available at http://europa.eu/rapid/press-release_MEMO-11-709_en.htm?locale=en . 

67 Communications Committee.  
68 Hätönen, J. (2011), The economic impact of fixed and mobile high-speed networks, EIB Papers, Volume 16, 

No 2, 2011, pp. 30-59; available at: http://www.eib.org/infocentre/publications/all/eibpapers-2011-v16-
n02.htm.  

http://www.epractice.eu/files/Benchmarking%20Digital%20Europe%202011-2015%20-%20A%20conceptual%20framework.pdf
http://www.epractice.eu/files/Benchmarking%20Digital%20Europe%202011-2015%20-%20A%20conceptual%20framework.pdf
http://ec.europa.eu/europe2020/europe-2020-in-a-nutshell/priorities/smart-growth/index_en.htm
http://www.arcep.fr/index.php?id=8571&L=1&tx_gsactualite_pi1%5Buid%5D=1568&tx_gsactualite_pi1%5BbackID%5D=1&cHash=81a9264e20e63af9932d1b1e5b9f027a
http://www.arcep.fr/index.php?id=8571&L=1&tx_gsactualite_pi1%5Buid%5D=1568&tx_gsactualite_pi1%5BbackID%5D=1&cHash=81a9264e20e63af9932d1b1e5b9f027a
http://europa.eu/rapid/press-release_MEMO-11-709_en.htm?locale=en
http://www.eib.org/infocentre/publications/all/eibpapers-2011-v16-n02.htm
http://www.eib.org/infocentre/publications/all/eibpapers-2011-v16-n02.htm
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 Are the speeds theoretical speeds, headline speeds, guaranteed speeds or actual 

speeds? According to the techno-economical model in the paper, requiring actual 

speeds instead of theoretical speeds increases the cost of achieving 30 Mbps 

download speed in DAE target 2 from around 65 billion Euros to 115 billion euros. 

 Are the speeds specified in the targets to be interpreted as requirements for the 

download speeds only or do they also apply to the upload speeds? The paper 

estimates that requiring symmetric download and upload speed increases the cost of 

achieving the 30 Mbps speed for all European households from 115 billion euros to 

about 208 billion euros, due to the increased requirement for fibre deployment to 

meet this target. 

 Is the requirement for ultra-fast broadband uptake by 50% of European households 

from target 3 to be interpreted as a pan-European average, or must the 50% 

uptake be achieved in each individual Member State?  

A study by WIK69 acknowledges these points and adds a further point on coverage: 

 

 Is the requirement to cover 50% of European households with 100 Mbps broadband 

from target 3 considered to be fulfilled in an acceptable way if the households are 

concentrated in urban areas? 

Investment costs are assessed in greater depth in section 4.6 of this report; however, it is 

clear that the observations on the 30 Mbps coverage (target 2) and 50% take-up of 100 

Mbps (target 3) are very relevant, in particular if the speed requirement is applied to the 

downstream direction only. Coverage data collected by Point Topic70 for the EC show that in 

2011, ‘over 50% of EU homes already had “next generation access” services available to 

them, capable of delivering 30 Mbps or more’. Within this, the overall cable coverage in 

Europe was 42%. The majority of the cable connections had already been upgraded to 

DOCSIS 3.0, a technology capable of providing 100 Mbps downstream. With the least 

restrictive interpretation therefore, one could imply, as noted in the Point Topic report that 

we have reached an ‘encouraging half-way milestone on the road to the Digital Agenda 

target of 30 Mbps access for all by 2020’, with significant progress also in achieving 

coverage (albeit not take-up) of 100 Mbps. 

 

However, on more demanding interpretations, Europe could still be far from achieving the 

Digital Agenda goals. In particular, coverage via DOCSIS 3.0 and the predominant 

FTTC/VDSL technologies does not achieve symmetric speeds. Moreover, Point Topic 

highlights significant variations in NGA coverage levels between countries and between 

urban and rural areas. For example, the DOCSIS 3.0 over cable connections are 

concentrated in specific Member States (e.g., the Netherlands and Belgium that have over 

95% DOCSIS 3.0 coverage). Other concentrations are found in metropolitan/urban areas in 

a number of other Member States (e.g. the United Kingdom, Spain, France, Poland), thus 

leading to a skewed availability in these regions. The question is whether it is acceptable to 

fulfil the DAE target with a pan-European average value, made up of coverage values for 

smaller geographic areas that show substantial differences between Member States and 

between urban and rural areas.  

 

                                           
69 Marcus, J. S. and D. Elixmann (2012), Re-thinking the Digital Agenda for Europe (DAE): A richer choice of 

technologies; available at:   
http://www.lgi.com/PDF/public-policy/LGI-report-Re-thinking-the-Digital-Agenda-for-Europe.pdf.  

70 European Commission (2012a), Broadband coverage in Europe in 2011 - Mapping progress towards the 
coverage objectives of the Digital Agenda, study by Point Topic; available at:   
http://ec.europa.eu/information_society/newsroom/cf/dae/document.cfm?action=display&doc_id=1102.  

http://www.lgi.com/PDF/public-policy/LGI-report-Re-thinking-the-Digital-Agenda-for-Europe.pdf
http://ec.europa.eu/information_society/newsroom/cf/dae/document.cfm?action=display&doc_id=1102
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2.3.2. NGA recommendation 2010/572/EU 

 

Definition of next generation access 

The EC’s NGA Recommendation71 provides a definition for Next-Generation Access networks 

rather than for broadband: 

 

‘Next generation access (NGA) networks’ (NGAs) means wired access networks which consist 

wholly or in part of optical elements and which are capable of delivering broadband access 

services with enhanced characteristics (such as higher throughput) as compared to those 

provided over already existing copper networks. In most cases NGAs are the result of an 

upgrade of an already existing copper or co-axial access network.’ 

 

Context for definition 

The use of a technologically-based definition in the NGA recommendation stems from its 

aim of guiding National Regulatory Authorities (NRAs) as to how they should apply ex ante 

regulation in order to stimulate both roll-out and competition in the provision of services via 

next generation access networks.  

 

Initial observations 

It is notable that whilst the DAE targets are defined in terms of services, the European 

Commission Recommendation on Next Generation Access and State Aid Guidelines72 

provide definitions which are based on the technologies used – i.e., the capability of 

technologies to deliver higher speeds and other enhanced attributes.  

 

The use of a technological rather than service-oriented definition for NGA also results in 

different data outcomes, particularly as regards take-up. FTTC or DOCSIS lines can also be 

used to deliver services other than high-speed broadband, such as HDTV. As a result, the 

take-up of FTTC and DOCSIS technology by users can be higher than the uptake of Internet 

access services provided with these network technologies.  

 

Through its reference to existing copper networks, the NGA recommendation implicitly 

introduces a relative speed requirement for NGA networks. On copper-only networks, the 

highest throughput is obtained with ADSL2+ technology that currently provides 

downstream speeds of up to 24 Mbps. Under today’s technologies, NGA networks would be 

defined in the context of the NGA Recommendation as lines supporting broadband services 

with downstream speeds above 24 Mbps; however, this boundary could be a moving target 

as the speed capabilities of ADSL technologies improve. 

 

2.3.3. Point Topic report Broadband Coverage in Europe  

 

Definition of broadband 

Point Topic has collected European broadband coverage data for 201173, working from the 

following definitions for standard and next-generation access broadband: 

 

                                           
71 European Commission (2010b), Commission Recommendation of 20 September 2010 on regulated access to 

Next Generation Access Networks (NGA); available at:   
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2010:251:0035:0048:EN:PDF.  

72 European Commission (2013c): Commission Communication of 25 January 2013 on EU Guidelines for the 

application of State Aid Rules in relation to the rapid deployment of broadband networks. Available at: 
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:2013:025:0001:0026:EN:PDF 

73  European Commission (2012a). 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2010:251:0035:0048:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:2013:025:0001:0026:EN:PDF
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 ‘“Standard Broadband”’, comprising the net coverage of all the fixed-line 

technologies capable of providing at least 2Mbps downstream (DSL, FTTP, WiMAX 

and Standard Cable)  

 ‘”Next Generation Access Broadband” which represents the fixed-line technologies 

capable of at least 30Mbps (VDSL, FTTP and DOCSIS3 Cable).’ 

It is also noted that ‘Standard Broadband includes the main fixed-line technologies which 

are capable of providing basic broadband of at least 144kbps download speed for end-

users.’ 

 

Intended context for definition 

The Point Topic definitions are defined within a project commissioned by DG CONNECT74 

aimed at collecting data on the coverage of a set of broadband technologies in Europe. The 

results of the project provide insight in the progress of broadband deployment towards the 

Digital Agenda targets. Therefore, the Point Topic definitions are linked to the Digital 

Agenda targets: Standard Broadband is related to the basic broadband from the first DAE 

target, while Next Generation Access Broadband corresponds to the 30 Mbps rate from the 

second target.  

 

The data from the report are widely used by European and national broadband policy 

makers and analysts, as they provide the most comprehensive and detailed broadband 

deployment picture for Europe available today 

 

Initial observations 

The Point Topic definitions closely follow the DAE targets, including the ambiguities in the 

specification of the speeds. The definitions do not address the ultra-fast broadband with 

100 Mbps and higher speeds from the third DAE target.  

 

For the speed requirement for basic broadband, Point Topic uses the 144 kbps from the 

DAE scoreboard, but they use the higher 2 Mbps value for its reporting on Standard 

Broadband throughout their report. This is consistent with the observations in the DAE 

scoreboard reports and by COCOM that 144 kbps is a rather low speed in today’s 

broadband markets. 

 

The definitions themselves are based on broadband speeds and do not involve 

characteristics of specific broadband technologies. This makes them technology neutral. 

However, the exercise requires the mapping of technologies according to the Standard 

Broadband and Next Generation Access Broadband definitions, and therefore requires 

assumptions as regards the speed capabilities of different technologies. The inclusion of 

DOCSIS 3.0 and FTTC/VDSL as ‘NGA’ technologies capable of 30 Mbps or more suggests 

that the Next Generation Access broadband definition should be interpreted as a 

requirement for the downstream speed, as today’s VDSL and DOCSIS 3.0 deployments 

typically provide 30 Mbps or more downstream, but not upstream. Furthermore, from the 

coverage data reported, it can be deduced that the requirement concerns the headline (‘up 

to’) speed rather than the actual speed. 

 

                                           
74 Directorate General for Communications Networks, Content and Technology. 
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2.3.4. IDATE report Broadband Coverage in Europe  

 

Definition of broadband  

The 2011 IDATE report on broadband coverage in Europe75 developed for the European 

Commission is the predecessor of the Point Topic report discussed in the previous section, 

presenting coverage data for 2010. The report does not contain definitions of broadband, 

but it is useful to consider the speed categories used to present the data:  

 

Segmentation by download rate (for ADSL and cable modem) is as follows: 

less than 256 kbps (bottom limit for being classified as broadband according to 

the Commission), 

 

 from 256 kbps (included) to 512 Kbps included, 

 from 512 Kbps excluded to 1 Mbps included, 

 from 1 Mbps excluded to 2 Mbps included, 

 from 2 Mbps excluded to 8 Mbps included, 

 from 8 Mbps excluded to 30 Mbps included, 

 more than 30 Mbps. 

 

The report also defines DSL coverage and the related concept of eligibility:76 

 

 ‘Throughout the report, “DSL Coverage” figures refer to the percentage of the 

population that depends on a Local Exchange equipped with a DSLAM. In other 

words, coverage measurement includes those people (Households or Businesses 

Units) who reside too far from these switches to be able to purchase a DSL 

connection even if they wanted to do so.’ 

 ‘The term “Eligibility” refers to "the percentage of the population that depends on 

Local Exchanges equipped with a DSLAM and excluding those people (Households or 

Businesses Units) who reside too far from these switches to be able to purchase a DSL 

connection even if they wanted to do so. Furthermore, these eligibility percentages 

will differ for the available download rates. For instance, eligibility for a downstream 

rate of 2 Mbps will be lower than eligibility for access running at 512 Kbps.’ 

 

Intended context for definition 

Similar to the Point Topic study discussed in Section 2.3.3, the IDATE study was 

commissioned by the DG INFSO77 with the aim to collect data on the coverage of 

broadband technologies in Europe. The results of the project provide insight in the progress 

of broadband deployment towards the Digital Agenda targets. 

 

Initial observations 

A number of remarks can be made on the specification of broadband speeds in the study. 

First, the report states explicitly that the speeds refer to download speeds. Second, the 

report requires a speed of 256 kbps for a connection to qualify as broadband.  

                                           
75 European Commission (2011a), Broadband Coverage in Europe, Final Report, 2011 Survey, Data as of 31 

December 2010, DG INFSO 80106 B, study by IDATE, December 2011; available at: 

http://ec.europa.eu/digital-agenda/sites/digital-agenda/files/broadband_coverage_2010.pdf.  
76 European Commission (2011a), page 7. 
77 Directorate General for Information Society & Media, the former name of DG CONNECT. 

http://ec.europa.eu/digital-agenda/sites/digital-agenda/files/broadband_coverage_2010.pdf
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This value was also proposed by the i2010 High Level group,78 that in turn follows the 

OECD definition (Section 2.3.8). Furthermore, from the data reported in the body of the 

report, it can be deduced that the speeds in the categorization should be interpreted as 

headlines speeds, i.e. the speeds headline by providers in their offerings as ‘up to’ speeds. 

 

The definition of DSL coverage and eligibility provides a useful insight in the difficulties 

encountered when one tries to accurately measure the coverage of this technology, in 

combination with a requirement for speed. It should be noted the definition is strongly 

related to the data collection method and does not apply to other technologies.  

 

2.3.5. US FCC 

 

Definition of broadband  

The US Federal Communications Committee (FCC) currently defines broadband as79  

 

‘… a transmission service that actually enables an end user to download content 

from the Internet at 4 Mbps and to upload such content at 1 Mbps over the 

broadband provider’s network…’.  

 

For the interpretation of the phrase ‘actually enables’, the FCC refers to its national 

broadband plan discussed in the next section. The phrase “broadband provider’s network” 

should be interpreted as the network between the Network Interface Unit (typically the 

modem in the customer’s home in Figure 3) and the service provider’s Internet gateway. 

The FCC also states it may adopt a different understanding of ‘actual’ speed in the future. 

 

This definition has been used since 2010. From 1999 to 2010, the FCC used a definition for 

an advanced telecommunications capability80 

 

‘as having the capability of supporting, in both the provider-to-consumer 

(downstream) and the consumer-to-provider (upstream) directions, a speed (in 

technical terms, “bandwidth”) in excess of 200 kilobits per second (kbps) in the last 

mile.’  

 

Intended context for definition 

The FCC uses its definition for broadband to measure the availability of broadband in the 

US. The aim is to have a relatively static definition that enables the FCC to gauge the 

progress of broadband deployment over time. 

 

Initial observations 

The FCC definition explicitly states that the broadband service should actually enable 

transmission of content at specific speeds. Thus, the FCC’s definition of speed goes beyond 

headline or headline speeds.  

 

Another interesting point is that the FCC uses separate requirements for the downstream 

and upstream speeds.  

                                           
78 i2010 High Level Group (2009). 
79 FCC (2010b), Sixth Broadband Progress Report, July 16, 2010, GN Docket No. 09-137, FCC 10-129; available 

at: http://www.fcc.gov/reports/sixth-broadband-progress-report.  
80 Inquiry Concerning the Deployment of Advanced Telecommunications Capability to All Americans in a 

Reasonable and Timely Fashion, and Possible Steps to Accelerate Such Deployment Pursuant to Section 706 of 
the Telecommunications Act of 1996, CC Docket No. 98-146, Report, 14 FCC Rcd 2398, 2406, para. 20 
(1999); available at: http://transition.fcc.gov/Bureaus/Common_Carrier/Notices/2000/fcc00057.txt.  

http://www.fcc.gov/reports/sixth-broadband-progress-report
http://transition.fcc.gov/Bureaus/Common_Carrier/Notices/2000/fcc00057.txt
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It is also interesting to see that the FCC is considering the inclusion of requirements on 

latency (packet delay) in its definition.81 It has found that sufficiently low latency is 

important for end users that use real-time applications, for example two-way voice or video 

communication. Depending on the maximum delay allowed, inclusion of delay in the 

definition for broadband could mean that certain services via satellite would no longer 

qualify as broadband for the FCC because of the intrinsic delays above 100 milliseconds.  

 

2.3.6. FCC’s National Broadband Plan 

 

Definition of broadband  

The FCC’s national broadband plan82 from 2010 does not define specific broadband types in 

the way ‘fast broadband’ and ‘ultra-fast’ broadband are defined in the DAE. Of course, the 

plan does formulate a number of broadband goals and milestones, including: 

 

 ‘At least 100 million U.S. homes should have affordable access to actual download 

speeds of at least 100 megabits per second and actual upload speeds of at least 50 

megabits per second.’ (first long-term goal for 2020) 

 ‘As a milestone, by 2015, 100 million U.S. homes should have affordable access to 

actual download speeds of 50 Mbps and actual upload speeds of 20 Mbps.’ 

(intermediate milestone linked to first long-term goal) 

 ‘Every American should have affordable access to robust broadband service, and the 

means and skills to subscribe if they so choose.’ (third long-term goal for 2020)” 

The robust broadband service from the third long-term goal is defined in the National 

Broadband Availability Target, also defined in the plan: 

 

 ‘Every household and business location in America should have access to affordable 

broadband service with the following characteristics: 

- Actual download speeds of at least 4 Mbps and actual upload speeds of at least 

1 Mbps 

- An acceptable quality of service for the most common interactive applications 

The FCC should review and reset this target every four years.’ 

 

In the context of the Plan, the FCC definition for actual speed is ‘the data throughput 

delivered between the network interface unit (NIU) located at the end-user’s premises and 

the service provider Internet gateway that is the shortest administrative distance from that 

NIU.’ The FCC foresees that it will need to further develop and extend this definition in the 

future, with inputs form consumer groups and industry. The definition of actual speeds will 

be closely linked to the key characteristics to be measured when determining the 

performance of broadband services, such as: actual speeds and performance over path in 

the broadband providers network between the modem or network termination at the 

customer’s home and the provider’s gateway to the Internet, speeds at peak use hours, 

speeds achieved with a given probability over a set time period. 

 

                                           
81 FCC (2012), Eighth Broadband Progress Report, August 21, 2012, GN Docket No. 11-121, FCC 12-90; 

available at:   
http://www.fcc.gov/document/progress-made-broadband-deployment-availability-gaps-remain.  

82 FCC (2010a). 

http://www.fcc.gov/document/progress-made-broadband-deployment-availability-gaps-remain
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Intended context for definition 

The national broadband plan offers recommendations to the FCC and various US national 

and state government entities. The goals for broadband deployment and the implicit 

definitions for broadband they contain support the overall mission of the plan: to create a 

high-performance America—a more productive, creative, efficient America in which 

affordable broadband is available everywhere and everyone has the means and skills to use 

valuable broadband applications. 

 

Initial observations 

As with the FCC definition for broadband, it is clear that the speed requirements in the 

goals must be interpreted as actual speeds and not theoretical or headline speeds. The 

discussion on the definition of actual speed and the characteristics to be measured to 

assess broadband performance show that it is challenging to come to an unambiguous, 

technology-neutral definition of actual speed. 

 

Furthermore, the Plan introduces separate requirements for download and upload speed. 

The 4 Mbps download and 1 Mbps upload speed in the national broadband availability 

target corresponds with FCC’s current definition of broadband (see Section 2.3.5). The 

requirement to have an acceptable quality of service for most common interactive 

applications is not further specified, i.e. it is not further developed into requirements for 

maximum latency (packet delay), jitter (variations in delay) or packet loss. As mentioned 

earlier, the FCC considers including latency requirements its broadband definition in a later 

stage. 

 

The coverage goal of the high speed broadband is formulated in terms of the number of 

homes that must be served, without requirements on their geographical distribution. 

Therefore, it seems acceptable for the FCC that the target would be fulfilled by providing 

the high-speed broadband to 100 million homes located primarily in metropolitan and 

urban areas. 

 

2.3.7. Australian National Broadband Network 

 

Definition of broadband 

The Australian government has intervened directly in the broadband market to support the 

creation of a state-owned and structurally separated National Broadband Network (NBN) 

largely based on FTTP technology (see also Section 7.2.7).83 Their objective in doing so is 

to: 

 

 Connect 90 per cent of all Australian homes, schools and workplaces with broadband 

services with speeds up to 100 megabits per second, 100 times faster than those 

currently used by many households and businesses  

 Connect all other premises in Australia with next generation wireless and satellite 

technologies that will deliver broadband speeds of 12 megabits per second 

These requirements are to be fulfilled by 2021, the year in which the NBN is projected to be 

completed. 

 

                                           
83 Minister for Broadband, Communications and the Digital Economy (2009), New National Broadband Network, 

Press Release Senator S. Conroy, April 7, 2009; available at:   
http://www.minister.dbcde.gov.au/media/media_releases/2009/022.  

http://www.minister.dbcde.gov.au/media/media_releases/2009/022
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Together with these requirements for broadband services and speeds, the Australian 

government provides the specifications for the NBN, including: 

 

 ‘Connect homes, schools and workplaces with optical fibre (fibre to the premises or 

'FTTP'), providing broadband services to Australians in urban and regional towns 

with speeds of 100 megabits per second - 100 times faster than those currently 

used by most people extending to towns with a population of around 1,000 or more 

people.’ 

 ‘use next generation wireless and satellite technologies that will be able to deliver 12 

megabits per second or more to people living in more remote parts of rural 

Australia.’  

 ‘be expected to be rolled-out, simultaneously, in metropolitan, regional, and rural 

areas.’ 

 

Intended context for definition 

The definition is part of the specification of the NBN and tailored towards the Australian 

situation, with separate approaches for urban and regional towns on one hand, and for 

rural areas on the other hand. 

 

Initial observations 

The NBN requirements are not clear about the interpretation of the speeds, i.e. do they 

apply only to the downstream or also to the upstream? The NBN website84 mentions that 

the basic subscription offers 12 Mbps download and 1 Mbps upload, suggesting that the 

speeds apply to the downstream direction only. Furthermore, the requirements for the NBN 

are not technology neutral, as they require the use of full fibre infrastructures in urban 

areas and a combination of wireless and satellite in rural areas.  

 

Due to an active program concerning the switch-off of the copper and cable networks and 

transfer of customers onto the fibre network, it could be anticipated that ‘availability’ of 

high speed networks should translate in this case through to take-up of high speeds. 

However, speeds less than 30 Mbps are also available via the NBN. 

 

The NBN explicitly distinguishes between the broadband technologies and speed 

requirements for urban and rural areas. This sets the Australian plan apart from the DAE 

and the US FCC’s national broadband plan that are both technology neutral in their 

requirements and do not contain explicit expectations on different broadband capabilities in 

urban and rural areas.  

 

2.3.8. OECD 

 

Definition of broadband 

In the 2010 OECD Broadband Subscriptions Criteria,85 a broadband subscription is required 

to have a download speed of at least 256 kbps. There are subtle differences in the exact 

formulation for different technologies, for example ‘capable of download speeds of at least 

256 kbit/s’ for DSL, ‘at download speeds greater than 256 kbit/s’ for cable and ‘headline 

download speeds of at least 256 kbit/s’ for fixed-wireless access technologies. 

 

                                           
84 http://www.nbn.gov.au/about-the-nbn/what-is-the-nbn/.  
85 Broadband Subscriptions Criteria (2010), OECD, Directorate for Science, Technology and Industry; available 

at: http://www.oecd.org/sti/broadband/oecdbroadbandsubscribercriteria2010.htm.  

http://www.nbn.gov.au/about-the-nbn/what-is-the-nbn/
http://www.oecd.org/sti/broadband/oecdbroadbandsubscribercriteria2010.htm
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Intended context for definition 

The definition is used by OECD in its collection and presentation of statistics on the 

broadband market. The statistics are primarily aimed at policy makers. 

 

Initial observations 

The OECD definition and the value of 256 kbps has been adopted by other entities, such as 

the i2010 High Level Group, and has also found its way into other studies, such as the one 

by IDATE (section 2.3.4). As noted earlier, download speeds under 1-2 Mbps are rather 

modest compared to the capabilities of today’s fixed and mobile broadband access network 

technologies. 

 

2.3.9. Broadband Stakeholder Group (UK) 

 

Definition of broadband 

The UK Broadband Stakeholder group provides two definitions for broadband:86 

 

 Superfast broadband: ‘A service or connection generally defined as being ‘always 

on’, which is beyond the capability of ADSL technology, i.e. over 24Mbps. This 

definition excludes services delivered over NGA networks which are not superfast, 

but captures higher speed services on cable networks.’ 

 Superfast cable: ‘For all markets except the USA, we understand superfast cable to 

be a service or connection delivered by cable infrastructure with a headline speed of 

30Mbps or higher. We use a headline speed of 25Mbps for the USA, as this is the 

threshold at which data is available from the Federal Communications Commission 

(FCC).’ 

 

Intended context for definition 

The definition of superfast broadband has been specifically developed to analyse the take-

up of broadband services faster than existing ADSL technology. Requiring a speed above 

the maximum ADSL speed separates higher-speed services, that require an additional 

investment from operators and that are typically offered to consumers at higher prices, 

from the broadband services that have been available on the market for a number of years. 

The hypothesis is that the adoption mechanisms for superfast broadband may be different 

from those known for ‘standard broadband’. 

 

Initial observations 

The definition is based on the theoretical maximum download speed of ADSL2+. This 

makes sense given the aim of the study, which requires a separation between the new 

class of superfast broadband and the existing class of ADSL2+ and equivalent offerings. 

 

2.3.10. ITU 2009 

 

Definition of broadband  

In the ITU manual87 for measuring ICT access by households and individuals, fixed and 

mobile broadband are defined as: 

                                           
86 Broadband Stakeholder Group (2012), Demand for Superfast Broadband; Understanding demand in Europe, 

the US and Asia; how the UK is currently performing; and what might impact take-up in the UK in the future, 
October; available at:   
http://www.broadbanduk.org/wp-content/uploads/2012/11/superfastbroadband.pdf.  

http://www.broadbanduk.org/wp-content/uploads/2012/11/superfastbroadband.pdf
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 ‘Fixed broadband refers to technologies at speeds of at least 256 kbit/s, in one or 

both directions, such as DSL (Digital Subscriber Line), cable modem, high speed 

leased lines, fibre-to-the-home, powerline, satellite, fixed wireless, Wireless Local 

Area Network and WiMAX.’88 

 ‘Mobile broadband refers to mobile cellular networks with access to the Internet at 

speeds greater than or equal to 256 kbit/s, in one or both directions, such as 

Wideband CDMA (WCDMA), Universal Mobile Telecommunications System (UMTS); 

High-speed Downlink Packet Access (HSDPA), complemented by High-Speed Uplink 

Packet Access (HSUPA); CDMA2000 1xEV-DO and CDMA 2000 1xEV-DV. Access can 

be via any device (handheld computer, laptop or mobile cellular telephone etc.).’89 

 

Intended context for definition 

The ITU manual and the broadband definitions in it are offered as guidance to countries to 

support them in their efforts to measure and monitor the progress of broadband 

deployment.  

 

2.3.11. Infocomm Development Authority (Singapore) 

 

Definition of broadband 

At the request of the Singapore government, the Infocomm Development Authority (IDA) 

has developed requirements for the fixed next generation National Broadband Network 

(NBN)90. The requirements focus on bandwidth: 

 

 ‘Peak Downstream Bandwidth per Residential Connection - 100 Mbps - Shall be 

scalable to enable future downlink bandwidths in excess of 1Gbps per End-User 

Connection’ 

 ‘Peak Upstream Bandwidth per Residential Connection - 50 Mbps - Shall keep pace 

with or even exceed the downlink bandwidth as it is increased’ 

 ‘Committed Downstream Bandwidth per Residential Connection- 25 Mbps - Shall 

increase over time (required to support next generation services e.g. high definition 

video streams)’ 

 

Apart from these technical requirements on bandwidth, the IDA has also determined a 

procedure to regulate the NBN interconnection pricing. The subscriptions are planned to be 

available for all Singapore households by 2013. 

 

Intended context for definition 

The definition is part of the specification of the Singapore NBN.  

 

Initial observations 

The IDA’s requirements explicitly distinguish between downstream and upstream speeds 

and aim at a 2:1 ratio between the two. Furthermore, the requirements distinguish 

between a peak speed and a committed speed in the download direction.  

                                                                                                                                       
87 ITU (2009), Manual for Measuring ICT Access and Use by Households and Individuals, 2009 Edition; available 

at: http://www.itu.int/dms_pub/itu-d/opb/ind/D-IND-ITCMEAS-2009-PDF-E.pdf.  
88 WiMaX stands for Worldwide Interoperability for Microwave Access. 
89 CDMA stands for Code Division Multiple Access. 
90 IDA Singapore (2011), Case Study: Singapore’s Next Generation Nationwide Broadband Network, by Harin 

Grewal, 16 November 2011. 

http://www.itu.int/dms_pub/itu-d/opb/ind/D-IND-ITCMEAS-2009-PDF-E.pdf
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In this way, the requirements capture some of the statistics of actual speeds: the peak 

speed can be interpreted as the maximum speed that can be obtained during short times, 

while the committed speed can be obtained over longer time periods (say, hours or days) 

with a certain specified probability (say, 95%). 

2.3.12. New Zealand 

 

Definition of broadband 

In 2009, the New Zealand government has defined ultra-fast broadband in its Ultra-Fast 

Broadband Initiative (UFB) (see also Section 7.2.7):91 

 

‘Ultra-fast broadband’ is defined for the purposes of this initiative as a minimum 

uncontested 100 Mbps downlink and 50 Mbps uplink.’ 

 

Furthermore, the government has stated that92 

 

‘Ultra-fast broadband infrastructure is optical fibre infrastructure that supports 

broadband connections at speeds of at least 100 mbps downstream and 50 Mbps 

upstream.’ 

 

Apart from these technical requirements on bandwidth, the IDA has also determined a 

procedure for the determination of the pricing of the NBN broadband subscriptions. 

 

Intended context for definition 

The definition has been formulated as a part of New Zealand’s UFB initiative with the 

objective ‘to accelerate the roll-out of ultra-fast broadband to 75 per cent of New 

Zealanders over ten years [..]’.  

 

Initial observations 

The definition of ultra-fast broadband includes speed requirements for both the 

downstream and the upstream direction, in a 2:1 ratio. In the first definition, it is also 

stated that these speeds must be uncontested, implying that they should be achieved 

independent of the traffic load on the ISP network. The second definition requires the use 

of optical fibre networks, making the definition strongly technology specific. 

2.3.13. South Korea 

 

The development of an electronic infrastructure for ubiquitous services has been a key 

element of several national strategic plans in South Korea (see also Section 7.2.9). Unlike 

some of the other countries discussed in the preceding sections, the South Korean 

government does not emphasize requirements on broadband infrastructure, such as speed 

requirements, in its plans. Speed targets can be found in government documentation93, but 

typically as secondary targets linked to more central targets.  

                                           
91 New Zealand Government (2009), Ultra-Fast Broadband Initiative, Attachment 1 to Report 09.614, September 

2009; available at:   
www.gw.govt.nz/assets/council-reports/Report_PDFs/2009_614_2_Attachment.pdf.  

92 ‘Statement to the Commerce Commission Concerning Incentives for Businesses to Invest in Ultra-fast 
Broadband Infrastructure’, New Zealand Gazette, 13/10/2011, No. 155, p. 4440; available at: 
http://www.med.govt.nz/sectors-industries/technology-communication/pdf-docs-
library/communications/broadband-policy/UFB-Government-Policy-Statement.pdf.  

93 Digital Society Development of Korea, National Information Society Agency, 2010; available at: 
http://unpan1.un.org/intradoc/groups/public/documents/un-dpadm/unpan042711.pdf  (Retrieved June 13, 
2013).  

http://www.gw.govt.nz/assets/council-reports/Report_PDFs/2009_614_2_Attachment.pdf
http://www.med.govt.nz/sectors-industries/technology-communication/pdf-docs-library/communications/broadband-policy/UFB-Government-Policy-Statement.pdf
http://www.med.govt.nz/sectors-industries/technology-communication/pdf-docs-library/communications/broadband-policy/UFB-Government-Policy-Statement.pdf
http://unpan1.un.org/intradoc/groups/public/documents/un-dpadm/unpan042711.pdf
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For example, under the second government target for national informatisation, ‘Converged 

Cutting-edge Digital Infrastructure to harness information and communication technologies 

for more effective and sophisticated key national infrastructure’, it is mentioned that ‘The 

speed of fixed line internet is planned for improvement from 100Mbps to 1Gbps until 2012’.  

2.3.14. Japan 

 

Japan has had a succession of programmes to promote broadband and the use of ICTs, 

including e-Japan (2000-2005), u-Japan (2006-2010), i-Japan (2009-2010), and the ‘New 

Strategy in Information and Communications Technology’ (2010-2015).94 All of this 

notwithstanding, there is no specific regulation in Japan that is focused on broadband; 

consequently, according to stakeholders, the MIC has refrained from formally defining 

broadband. 

 

Informally, the MIC’s performance statistics are said to treat ultrafast broadband as 

comprising all FTTH; however, no form of xDSL is treated as being ultrafast. Cable 

broadband and wireless broadband are treated for statistical purposes as being ultrafast 

only if the access speed is greater than 30 Mbps. 

 

Since there is no official Japanese definition of broadband, Japan does not appear in the 

various tables in this chapter. 

 

2.3.15. Overview and comparison 

 

Table 3 summarizes the definitions for ‘basic’ broadband analysed in the previous sections. 

Source: TNO 

 

Table 4 provides a similar overview for ‘fast’ broadband. Information on definitions form 

national broadband plans in other countries is available in the OECD’s overview of national 

broadband plans.95 As noted earlier, the definitions strongly emphasise the speed element 

of broadband, therefore the majority of the columns in the tables are related to speed. 

Comparison of the two tables shows that there is a clear gap in speed between the two 

categories: depending on the definition, basic broadband is characterized by (downstream) 

speeds up to 4 Mbps, whereas fast broadband starts at 24 Mbps. Furthermore, it is seen 

that only few definitions contain requirements for the upload speed. Most definitions either 

explicitly or implicitly focus on the downstream speed or do not distinguish between 

downstream and upstream at all. Except from the US FCC definitions that introduce 

requirements for actual speeds, all definitions focus on theoretical or headline speeds, or 

leave the interpretation of the speed requirement open. 

 

                                           
94  See our companion study, European Parliament, 'Ubiquitous Developments of the Digital Single Market', 

forthcoming.  
95 OECD (2011), National Broadband Plans, OECD Digital Economy Papers, No. 181, OECD Publishing; available 

at: http://dx.doi.org/10.1787/5kg9sr5fmqwd-en.  

http://dx.doi.org/10.1787/5kg9sr5fmqwd-en
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Table 3: Overview of definitions for broadband with speed requirements up to 10 Mbps 

Name Defined 

by 

Date of 

definition 

Purpose/ 

context 

Speed Download 

speed 

Upload 

speed 

Definition of 

speed: 

theoretical, 

headline or 

actual 

Note 

Basic 

broadband 

EC 2010 DAE 144 

kbps 

  Unspecified Defined in a DAE goal for 2013. DAE scoreboard 

notes that ‘there is a range of definitions of ”basic” 

with download speeds from 512 Kbps to 4 Mbps.’ 

This also suggests that the speed should be 

interpreted as download speed. 

Broadband 

connection 

COCOM 2012 COCOMs 

monitoring of 

EU broadband 

situation 

 144 kbps  Unspecified COCOM notes that ‘ As of January 2010 it is 

estimated that 1-2 Mbps is the minimum download 

speed and that just a fraction of all retail broadband 

lines provide speeds of 144 Kbps.’, suggesting that 

the 144 kbps speed is too low for benchmarking 

today’s broadband services. 

Broadband 

connectivity 

i2010 

High 

Level 

Group 

2009 Benchmarking 

framework for 

Information 

Society 

256 

kbps 

  Unspecified  

Standard 

Broadband 

Point 

Topic 

2011 Broadband 

coverage in 

Europe 2011 

study 

 2Mbps  Unspecified, 

reporting 

suggests headline 

speed 

  

Broadband IDATE 2010 Broadband 

Coverage in 

Europe 2010 

study 

 256 kbps  Unspecified, 

reporting 

suggests headline 

speed 

  

Broadband US FCC 2010 Broadband 

Progress Report 

2010 

 4 Mbps 1 Mbps Actual  In 2012, FCC requested comments on addition of 

latency and usage parameters. Same definition is 

used in FCC’s national broadband plan, with the 

additional requirement of an acceptable quality of 

service for the most common interactive 

applications. 

Broadband 

Subscription 

OECD 2010 OECD 

information 

collection and 

monitoring 

 256 kbps  Unspecified or 

headline, 

depending on 

technology 

 

Fixed 

broadband 

ITU 2009 ITU guidance to 

countries 

256 

kbps 

  Unspecified Speed requirement is for one or both directions 

Source: TNO 
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Table 4: Overview of definitions for broadband with speed requirements above 10 Mbps 

Name Defined by Date of 
definition 

Context Speed 
(Mbps) 

Download 
speed 
(Mbps) 

Upload 
speed 
(Mbps) 

Definition of 
speed 

Note 

Fast 
broadband 

EC 2010 DAE  30 - Unspecified Defined in a DAE goal for 2020 

Ultra-fast 

broadband 

EC 2010 DAE 100 

Mbps 

  Unspecified Defined in a DAE goal for 2020 

Next-
Generation 
Access 
(NGA) 
networks 

EC 2010 EC guidance 
to NRAs on 
regulatory 
treatment of 
NGA 

    Recommendation defines networks rather than 
broadband service. Implicitly refers to ADSL2+ 
performance as threshold, suggesting a 
theoretical speed requirement of 24 Mbps 
downstream and 1,5 Mbps upstream 

Next-
Generation 
Access 
Broadband 

Point Topic 2011  30   Unspecified Technology mapping in the report suggests that 
the requirement is for theoretical or headline 
speeds for the download direction. 

 US FCC 2010 National 
Broadband 
Plan 

 100 50 Actual Defined in a 2020 broadband goal, no specific 
term 

 US FCC 2010 National 
Broadband 
Plan 

 50 20 Actual Defined in a 2015 broadband goal, no specific 
term 

 Australian 
government 

2009 National 
Broadband 
Network 

100   Unspecified Defined in the NBN goal for 2021. Requirement 
for urban areas, to be provided over a full fibre 
infrastructure. Retail offers suggest requirement 
is for downstream only. 

 Australian 
government 

2009 National 
Broadband 
Network 

12   Unspecified Defined in the NBN goal for 2021. Requirement 
for rural areas, to be provided over a 
wireless /satellite infrastructures. Retail offers 
suggest requirement is for downstream only. 

Superfast 
broadband 

UK 
Broadband 
Stakeholder 
Group  

2012 Study on 
adoption of 
higher-speed 
broadband 
services 

 24  Theoretical  

 IDA 
Singapore 

 National 
Broadband 
Network 

 100 50 Peak Target for 2013. Additional requirement to have a 
25 Mbps committed speed in downstream 
direction. Defined in requirements for Singapore’s 
National Broadband Network.  

 New 
Zealand 
government 

2009 National 
Broadband 
Network 

 100 50 Uncontested Target for 2019. Additional requirement that the 
broadband service is provided over an optical 
fibre network.  

Source: TNO
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Table 5 presents the broadband coverage and uptake criteria from the definitions. It is seen 

that most requirements are presented as target percentages of citizens, households or 

homes. There is also differentiation between the type of target that is formulated: the 

coverage targets focus at the deployment of the technical capability to have a broadband 

connection while the EC uptake target for ultra-fast broadband focusses at the actual 

buying of subscriptions by households. The FCC’s affordable access target implicitly 

includes the coverage target for the technical capability, but does not require actual take-

up of broadband subscriptions: it only requires the commercial availability of affordable 

subscriptions. 

 

Table 5: Overview of broadband coverage and uptake criteria and goals in 

different broadband plans 

Target Target type Criterion Target 

value 

EC DAE basic broadband 

target 

Coverage % of EU citizens 100% 

EC DAE fast broadband 

target 

Coverage % of EU citizens  100% 

EC DAE ultra-fast 

broadband 

Uptake % of European 

households 

50% 

US FCC national broadband 

plan 1st goal 

Affordable access number of US homes 100 million 

US FCC national broadband 

plan 3rd goal 

Affordable access % of American citizens 100% 

Australian national 

broadband network 1st goal 

Coverage % of homes, schools 

and workplaces 

90% 

Singapore national 

broadband network 

Coverage % of households 100% 

New Zealand national 

broadband network 

Coverage  % of citizens 75% 

 
Source: TNO 

 

2.4. Evaluation and assessment of existing definitions 

2.4.1. Speed 

 

The previous sections clearly show that different approaches are used for definition and 

interpretation for the speed of broadband connections. Are the speeds in the definitions 

intended to be theoretical, headline/headline or actual speeds? Do they apply to the 

downstream direction only or also to the upstream? Should targets be based on 

technologies, with further assumptions as to how these might map to speeds and other 

service characteristics, or speeds? 

 

Headline and actual speeds 

For the user, it is the actual end-to-end speed that matters most, as this is the speed that 

he experiences in his use of applications on the Internet. The actual speed experience by 

the user depends on many factors: the application server on the Internet, the links and 

routers in the Internet, the ISPs core and access network and the user’s home network and 

device.  
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The ISPs core and access network together determine the ISP network speed at which the 

user can connect to the Internet via the route between his modem and the ISPs Internet 

gateway (see Figure 6). Arguably, therefore, metrics for the ISP network speed should play 

a central role in the formulation of speed targets for broadband connections.  

 

For several reasons, however, we recommend not to include explicit values for the ISP 

network speed (or for the actual speed) in targets for broadband deployment, but instead 

to continue the use of speed capabilities when referring to coverage and headline speeds 

when referring to take-up. 

 

Our reasons for recommending the use of speed capabilities as a metric for coverage are: 

 

 When deployment targets are set which concern coverage (as opposed to uptake), 

this refers to potential rather than actual services. Therefore, it does not make 

sense in this context to set goals based on actual speeds received. 

 The Point Topic and IDATE studies commissioned earlier by the EC to measure the 

progress towards the DAE coverage targets have presented data based on speed 

capabilities (see Section 2.3.3 and 2.3.4). A key goal of these and similar studies is 

to track the development of broadband deployment in Europe over the years. It 

therefore makes sense to retain the speed capabilities in the definition to enable 

longitudinal studies.  

 Focusing on speed capabilities enables targets to be set which implicitly call for 

investment in new generations of broadband technology, whilst remaining neutral as 

to the technologies that are ultimately deployed. This is the rationale behind the UK 

Broadband Stakeholders Group definition of Superfast Broadband (Section 2.3.9). 

For example, a service with a headline speed of 40 Mbps points at the introduction 

of DOCSIS 3.0 and VDSL technology as such speeds cannot be provided with 

ADSL2+ with a maximum speed of 24 Mbps. Likewise, the 30 Mbps availability 

target in the DAE implies the need for investment in upgraded networks.  

 

For take-up, we recommend to use headline speeds as a metric: 

 

 The large-scale collection of accurate data on actual speeds, which would be crucial 

for the measuring progress towards targets is challenging. They typically depend on 

end-user driven surveys, that raise questions about potential selection bias. 

 The existence of substantial gaps between headline speeds and the ISP network 

speed achieved in practice can be seen as problem in its own right if customers fail 

to receive what they have been promised. Therefore, policies should be pursued at 

the European level to close the gap between headlined speeds and the ISP network 

speeds achieved in practice. OFCOM and the Dutch ministry of Economic Affairs 

have taken the initiative to steer ISPs towards the development of Codes of 

Conducts in this area. In the US, the FCC foresees the need to involve industry and 

consumer interest groups in the formulation of technical standards and 

methodologies to provide consumers with a better insight into the performance of 

their broadband connections. The growing emphasis on transparency on speeds in 

customer offerings is likely to lead to headline speeds that are closer to actual 

speeds.  
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There already exist a number of services that provide information on the ratio 

between actual and headline speeds96. The 2011 OECD paper97 on national 

broadband plans concludes that the relation between headline and actual speeds is 

usually not included in the broadband plans themselves, but left as matter for 

matter for consumer protection or advertising legislation and enforcement.  

 The inclusion of target values for both the headline speed and for the ISP network 

speed or actual speed would suggest that a gap between headline and actual speed 

is unavoidable and accepted, while the goal should be to close this gap. 

 

Downstream and upstream speed 

The ratio between the download and upload speeds of broadband connection is a classical 

point of discussion in the formulation of requirements for future networks. Today’s 

mainstream fixed network technologies for consumer broadband, DSL over copper lines and 

DOCSIS over cable, provide asymmetric speeds: the download speed is typically ten times 

higher than the upload speed. There are mixed views on the requirements that future 

applications have for the ratio between downstream and upstream speeds. As noted in 

chapter 6, there are current and potential application trends that indicate a need for a 

growth of the upstream speeds: 

 

 Cloud computing, which has been claimed by some to bring corporate LAN 

requirements, including full symmetry, to broadband access networks; 

 Two-way video conferencing, which has a symmetric bandwidth profile; 

 Remote video surveillance, which has a higher upload than download speed 

requirement;  

 Peer-to-Peer network technologies, which rely on substantial upload speed. 

 

There are also application trends that point at a continuation of the current situation with 

higher speeds in the download than in the upload. 

 

 Internet traffic growth today is dominated by streaming video, which requires 

substantial download but only modest upload speed.  

 

Our first observation is that the symmetry–asymmetry discussion tends to hide two more 

basic requirements for broadband speeds: 

 

1. The download speed must be large enough to support the end users’ application set. 

2. The upload speed must be large enough. 

 

To illustrate how these requirements relate to application usage, let us examine a 

household with five people that use broadband applications. This use is likely to be 

concurrent: while two family members are watching IPTV, another member can be 

videoconferencing, a fourth can be browsing through web shops and the fifth can be 

watching on-demand video clips. Each of these applications has its own download/upload 

speed profile and ratio.  

                                           
96 E.g. Speedtest (http://www.speedtest.net; http://www.netindex.com ), SamKnows 

(http://www.samknows.com ). SamKnows has been selected by the European Commission for a project 
aimed at the collection of reliable and accurate statistics of broadband performance across Europe. 

97 OECD (2011). 

http://www.speedtest.net/
http://www.netindex.com/
http://www.samknows.com/
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The total download speed required depends on the combined requirements of the 

applications that the users in the household chose to use and on the degree of concurrent 

use, i.e. how much the use of the applications occurs at the same time. The same is true 

for the total upload speed required by the household. Whether the overall requirements for 

download and upload speed turn out to be at the same level or not is a separate point that 

is less relevant as long as each of them is sufficiently large.  

 

Our second observation is that most broadband definitions and goals, except for those by 

the FCC, do not impose explicit requirements for the upload speed, thus leaving room for 

multiple interpretations, including two extremes: 

 

 The requirements apply to the download speed, with an implicit expectation that the 

current asymmetry in consumer broadband of 10:1 will be maintained. 

 The requirements apply to download and upload alike, thus requiring symmetric 

infrastructure. 

 

As shown in the EIB paper, these two interpretations lead to large differences in the 

investments costs required to fulfil the DAE targets. We therefore argue for an explicit 

requirement for both the downstream and the upstream speed in broadband definitions and 

goals.  

 

Values for broadband speed 

Before examining how metrics for broadband speeds depend on how they are measured, it 

is worth noting that, regardless of the measurement technique, broadband speeds tend to 

increase over time (see Figure 7). This is because the capabilities achievable with given 

infrastructure typically improve with the development of more efficient equipment. In turn, 

competition in broadband services tends to relate not just to price, but also to the speeds 

available for a given price. 

 

Figure 7: Growth of market share of broadband subscriptions with headline speed 

>= 10 Mbps over the years in selected countries 

 

 
Source: European Commission, Digital Agenda Scoreboard 

 

Trends towards higher speeds over time can also be observed when looking at data on 

actual speeds achieved by consumers.  
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Akamai98 provides data for Q3 2012, showing that the average peak connection speed, 

which is an indication of the maximum speed that users experience over their broadband 

connection, varies between Member States with values between 19 and 37 Mbps. 

Speedtest99 reports download speeds per Member State that vary between 6 and 42 Mbps. 

Compared to these data, the speed requirements for basic broadband of 144 kbps or 256 

kbps used in several definitions are very low, essentially too low to be relevant. The 

measured average connection speed in Europe comfortably supports streaming video and 

other applications that cannot be supported by such basic broadband speeds. It is seen that 

the FCC requirement of 4 Mbps downstream is also below the lowest measured speeds. 

 

It is worth noting that the 30 Mbps and 100 Mbps speed targets stemming from the 

European Digital Agenda are closely associated with a requirement to upgrade 

infrastructure in the fixed access network towards next generation technologies including 

DOCSIS 3.0, FTTC and FTTP. It is important in this context to understand whether 

investment for higher speeds is justified by the consumer and/or economic benefits that 

might result. 

 

Arguably, in light of the results from the Point Topic study, universal availability of the 30 

Mbps target (if asymmetric) by 2020 may be within reach – certainly in countries with 

extensive cable coverage (see Figure 17). It is likely also that ADSL technologies used over 

traditional copper cables may allow increased speeds over time, resulting in copper offering 

>30 Mbps by 2020. This does not address problems that may arise in countries without 

complete copper coverage. In these cases, either fixed wireless100 or mobile wireless could 

offer an alternative. The 30 Mbps appears in this context to be a reasonable and realistic 

target. 

 

Achieving 50% take-up of 100 Mbps by 2020 is likely to be a more challenging target. This 

requires attention to both coverage and usage, in particular through: 

 

 Achieving coverage of 70-80% of technologies allowing 100 Mbps or more. High 

coverage rates would be needed because take-up of broadband at these speeds is 

unlikely to be universal. 

 Desirable product offerings which stimulate widespread take-up. This could be 

achieved either through cost-effective offerings which allow users to upgrade 

without any significant price increase, or additional service offerings supporting 

higher average charges. 

 

Achieving 100 Mbps capability today could, as highlighted in the EIB report, entail high 

costs if it requires extensive investment in FTTP technology. However, high coverage 

targets for services capable of 100 Mbps or more could be achieved at lower cost if, as 

expected, technologies such as vectoring evolve over time allowing FTTC/VDSL to deliver 

speeds in excess of 100 Mbps. Relatively rapid deployment of FTTC alongside existing 

DOCSIS 3.0 could therefore conceivably reach the target, particularly if combined with 

targeted state aid to support NGA roll-out in uneconomic areas. 

 

                                           
98 Akamai (2012), The State of the Internet, 3rd Quarter, 2012 Report; available at:   

http://www.akamai.com/stateoftheinternet /. 
99 Netindex Download Index for EU at: http://www.netindex.com/download/1,7/EU/.  
100 Fixed wireless access refers to a stationary wireless broadband connection which exist in point-to-point as well 

as point-to-multipoint configurations. The latter resembles the original WiMAX concept.  

http://www.akamai.com/stateoftheinternet
http://www.netindex.com/download/1,7/EU
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Pursuing lower-cost technological solutions such as FTTC and DOCSIS 3.0, could also 

improve the chances of affordable service offerings stimulating take-up – provided charges 

are not excessive at the retail level. This is likely to be a particular challenge for regulation, 

but not insurmountable. 

 

Equally, if Europe continues to pursue a technology neutral lowest cost approach which just 

reaches the DAE 100 Mbps take-up targets, there is a risk that Europe might fall behind in 

comparison with other regions in which more expensive technologies (FTTP) have been 

installed (often with the support of state financing), which could enable those countries to 

substantially exceed 100 Mbps.  

 

The usage patterns observed in FTTP-rich countries do not suggest that this is a problem 

today, but it might conceivably become a problem in the future. 

2.4.2. Coverage 

 

The goals in the European, US and Australian broadband plans specify a certain broadband 

coverage that should be fulfilled. As seen in Table 3, different coverage criteria are used, 

such as a percentage of citizens, percentage of households and absolute number of homes. 

These metrics are correlated, but they are not identical. From the context of the broadband 

plans, it can be deduced that the aim is to stimulate and guarantee the deployment of 

broadband to households, either through fixed broadband connections to their homes or 

through mobile broadband connections that household members can use from their home. 

We therefore argue that the most natural criterion for broadband coverage and take-up is 

percentage of households.  

 

Apart from the metric that one chooses to measure coverage, it is also necessary to define 

the geographical area over which the percentage of homes is to be computed. The current 

coverage data from Point Topic show that the coverage numbers are strongly dependent on 

the choice of the geographic areas. 

 

 The European average for the coverage of the Next-Generation Access (NGA) 

combination (defined in Section 2.3.3) is 50%, while the individual Member State 

averages are between a few per cent and 100%. 

 Within Member States, substantial differences are observed between the so-called 

NUTS3 regions101 for which the study reports coverage data (see Figure 10). For 

example, the NGA combination coverage in the Czech Republic varies from 83% in 

the Prague region to 12% in other regions, with a national average of 40%. 

 

Even within NUTS3 areas, there can be substantial differences in coverage. As an example, 

the Netherlands enjoys a 100% NGA combination coverage at NUTS3 level. At the same 

time, local and provincial authorities are developing plans to deploy NGA-class broadband 

to remotely situated farms. Capturing the broadband coverage gaps that motivate these 

plans would require a geographic granularity at ZIP-code level. This observation should not 

be considered as criticism on the measurements and methodology used in the Point Topic 

coverage study, we merely want to illustrate the complexities involved in measuring 

broadband coverage.  

 

                                           
101 Nomenclature of Units for Territorial Statistics regions. NUTS3 regions typically correspond (both in size and in 

geography) to well-recognized sub-national regions such as counties, provinces and departments.  
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The examples above clearly illustrate the need to clearly specify the intended geographic 

granularity in the broadband coverage targets. This point is also made in the EIB study 

referred to earlier.68 As a working assumption for its calculations, the study assumes that 

the 50% of households coverage target from the third DAE target is to be fulfilled at the 

individual Member State level.  

 

First and foremost, the choice of the geographical granularity in the broadband targets is a 

policy decision. The coverage data available today illustrate the consequences of defining 

goals at the European, Member State, NUTS3 and even more detailed level. Applying the 

goals at a more detailed level reduces the differences in broadband availability between 

European citizens in different regions, in particular between those in rural and urban 

regions, but increases the investment costs. 

2.5. Beyond broadband speed and coverage 

 

The broadband definitions from the previous sections focus on speeds and coverage, 

without doubt two key characteristics of broadband. In the following sections, we analyse 

two other characteristics that are important for the economical and societal contributions 

that broadband can make: quality and openness.  

 

Figure 8: The economic and societal value of broadband is determined by a 

combination of broadband speed, coverage, quality and openness 

 

 
 
Source: TNO 

 

Figure 8 shows how quality and openness complement speed and coverage as 

characteristics that jointly determine the value of broadband for the European economy and 

society as a whole. The speed and quality can vary with time. For example, they can 

decrease during daily periods with peak network loads. Coverage and openness are 

typically stable over longer periods of time. A number of non-technical characteristics of 

broadband are important as well, for example the price level and the pricing model (e.g., 

flat fee or data bundle).  
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2.5.1. Quality  

 

A wide variety of applications benefits form the broadband connectivity offered by today’s 

networks. For some applications, such as peer-to-peer file transfer, the upload and 

download speeds are the key parameters that determine the application performance. 

Other applications have only modest speed requirements that can be comfortably fulfilled 

by today’s broadband networks, but depend on other network characteristics. A classic 

example of this is a two-way voice communication. Here, the quality experienced by the 

user is dependent on small IP packet delay (latency), a small delay variation (jitter) and 

small IP packet loss. For a good user experience in voice communication, the one-way 

delay through the network must not exceed 150 milliseconds102. Longer delays can easily 

lead to confusion, as the participants on the two sides of the call may be tempted to start 

speaking at the same time. In general, the Quality of Experience (QoE) of the end user for 

an application depends on set of so-called Quality of Service (QoS) parameters, such as 

latency, jitter and packet loss at the IP network level. Speed can also be interpreted as QoS 

parameter, commonly referred to as bandwidth in this context. The relationship between 

the QoS parameters and the end user QoE varies from application to application: 

 

 For e-mail, the user experience depends only marginally on the QoS parameters, as 

the sender and recipient of e-mail generally do not pay attention to the time that 

passes between sending and receiving. 

 The user experience for voice communication, as explained above, is determined by 

the latency, jitter and packet loss incurred in the network. 

 For interactive gaming, delay and delay variation are also important, in ways that 

are dependent on the specific game implementation. Packet loss can also be 

important. 

 For cloud applications, the responsiveness of the application to user inputs is key for 

the experience. In general, this responsiveness is dependent on small values for 

latency. Cloud applications also depend on high download and upload speed to limit 

the times required for storing and retrieving data. Note that the QoE for cloud 

applications also depends the performance of resources that are outside the 

broadband network, such as computing and storage capacity in the cloud itself. 

 

Apart from the network QoS parameters, the reliability of broadband connections can also 

be a crucial factor for the quality of experience for the user, or even for the overall viability 

to offer an application over a broadband network. For example, medical alert services 

(‘lifelines’) that assist elderly people to alert and call in external assistance in case of an 

emergency have only modest QoS requirements, but require high reliability. Reliability is 

related to the expected up-time or availability of the network, i.e. the percentage of time 

that the network is available for an application, and the mean time to repair, i.e., the 

average time required to bring the network back in operation following a malfunction. For 

the purpose of this report, we consider the quality of broadband networks to cover both the 

network QoS parameters and the network reliability. 

 

The relevance of broadband quality has been recognized in several broadband plans and 

related studies: 

 

                                           
102 ITU-T G.114 General Recommendations on the transmission quality for an entire international telephone 

connection (05/2003). 
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 The FCC’s National Broadband Plan (Section 2.3.6) requires the basic 4 Mbps 

download - 1 Mbps upload service to have an acceptable quality of service for the 

most common interactive applications.  

 The Implementation Study for the Australian National Broadband Network103 

analyses the network requirements for selected e-government services in the area 

of health, voting and education. The study concludes that the network requirements 

vary across different services and include latency, resilience, reliable connectivity 

and QoS in general. In the Implementation Study, QoS includes latency but also 

sustainability of data rate in shared media. In the current study, the sustainability of 

data rate would be addressed through the use of requirements for actual speeds 

rather than theoretical or headline speeds (section 2.4.1). 

 A 2012 OECD report104 observes that with the growing dependency of applications 

on the quality of the broadband connectivity, policy makers need to include quality 

metrics the importance of quality parameters such as throughput, latency, jitter and 

packet loss in their assessment of broadband, in addition to speed. The report 

mentions sophisticated health applications as an example of an application for which 

these additional quality metrics are important. In an earlier report
105

, OECD 

concludes that reliability, redundancy, low latency need to be considered in the 

designs of broadband networks that are intended to support e-health applications, in 

addition to high-speed symmetric bandwidth and security. 

 In its reports on UK fixed-line broadband performance,106 OFCOM includes an 

extensive set of measurements of latency, jitter and packet loss, and also on more 

application-related metrics like web browsing speed and DNS resolution times. 

OFCOM reports on these metrics to help consumers understand their impact and 

choose the service that best meets their needs. 

 A House of Lords report107 from the UK lists six indicators relevant when considering 

broadband performance. The indicators are speed, symmetry and contention (the 

degree in which uses share a network link but also latency, jitter and reliability of 

service and the length of time required to resolve problems.  

 Speedtest108 reports on an a Quality Index based on the so-called R-factor that is 

used to estimate the quality of voice calls. 

 

An earlier study109 provides an illustration of the relevance of quality parameters. In the 

study, five Dutch providers of non-telecom services were interviewed on their plans to 

provide their services over broadband networks.  

                                           
103 Australian Government, Department of Broadband, Communications and the Digital Economy (2010), National 

Broadband Network Implementation Study, 6 May 2010; available at:   
http://www.dbcde.gov.au/__data/assets/pdf_file/0020/127550/NBN-Implementation-Study-
complete_report.pdf.  

104 Calvo, A. G. (2012), Universal Service Policies in the Context of National Broadband Plans, OECD Digital 
Economy Papers, No. 203, OECD Publishing; available at: http://dx.doi.org/10.1787/5k94gz19flq4-en.  

105 Enck, J. and T. Reynolds (2009), Network Developments in Support of Innovation and User Needs, OECD 
Digital Economy Papers, No. 164, OECD Publishing; available at: http://dx.doi.org/10.1787/5kml8rfvtbf6-en. 

106 OFCOM (2012), UK fixed-line broadband performance, May 2012, Research Report, 15 August 2012; available 
at: 

 http://stakeholders.ofcom.org.uk/binaries/research/broadband-
research/may2012/Fixed_bb_speeds_May_2012.pdf.  

107 House of Lords, Select Committee on Communications (2012), Broadband for all ‒ an alternative vision, 1st 
Report of Session 2012–13, 31 July; available at:   
http://www.publications.parliament.uk/pa/ld201213/ldselect/ldcomuni/41/41.pdf. 

108 Household Quality Index, available at http://www.netindex.com/quality/. 
109 Den Hartog, F., Nooren, P., Delphinanto, A. and E. Fledderus (2013), On managed services lanes and their 

use in home networks, Proc. of ACM UbiComp 2013 HomeSys 2013 Workshop (HomeSys 2013), Zurich. 

http://www.dbcde.gov.au/__data/assets/pdf_file/0020/127550/NBN-Implementation-Study-complete_report.pdf
http://www.dbcde.gov.au/__data/assets/pdf_file/0020/127550/NBN-Implementation-Study-complete_report.pdf
http://dx.doi.org/10.1787/5k94gz19flq4-en
http://dx.doi.org/10.1787/5kml8rfvtbf6-en
http://stakeholders.ofcom.org.uk/binaries/research/broadband-research/may2012/Fixed_bb_speeds_May_2012.pdf
http://stakeholders.ofcom.org.uk/binaries/research/broadband-research/may2012/Fixed_bb_speeds_May_2012.pdf
http://www.publications.parliament.uk/pa/ld201213/ldselect/ldcomuni/41/41.pdf
http://www.netindex.com/quality
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The providers were asked to review their existing services, typically provided over the 

traditional telephony network, such as a medical alert service, burglar and fire alarms, as 

well as services that they plan to provide in the future, such as remote examinations in 

education. The providers were then asked to assess whether today’s broadband Internet 

connectivity meets their requirements for the delivery of their services. Table 6 shows their 

responses, mapped to four key requirement areas: bandwidth, quality, availability and 

security.  

 

Table 6: Service provider assessment of the suitability of the current broadband 

Internet connectivity for their services. 

  Requirement area 

Sector Application Bandwidth Quality Availability  Security 

Health  Medical alert service: 

alert emergency 

response centre by 

pushing button 

   (nr) 

Two-way video-based 

smart living services: 

extension of medical 

alert service with richer 

communication 

   (nr) 

Medical monitoring: 

remote monitoring of 

weight, blood pressure, 

body temperature 

    

Energy Smart meters: remote 

measuring of energy 

usage 
 (nr)   

Security Burglar and fire alarms  (nr)  (nr) 

Education Virtual class: remote 

participation in classes 

through two-way video 
  (nr) (nr) 

Remote examinations: 

take official exams 

through two-way video 
  (nr) (nr) 

 
Source: Den Hartog, F., Nooren, P., Delphinanto, A. and E. Fledderus (2013, TNO), ‘nr’ denotes no response from 
the interviewees 

 

The results show that the downstream and upstream bandwidth (speed) available in 

today’s broadband networks is not perceived as a limiting factor. Note that the average 

Internet speeds in the Netherlands are among the highest in the world, therefore this 

observation may not be applicable to other countries. Other requirement areas do show 

clear inhibitors, though:  

 

 Quality: the quality of two-way voice and video is seen as insufficient for services in 

which close and uninterrupted communication is required. 

 Availability: the down-time of connections due to network problems is seen as too 

large for services that are important in emergency situations. 

 Security: there are doubts whether public Internet connections are secure enough 

for services where protection and integrity of (personal) data are important. 
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The interview results thus point at other factors than bandwidth as potential inhibitors for 

new services. The security issues mentioned in the interviews seem to be related to the 

application layer rather than the broadband infrastructure. Apparently, providing broadband 

access involves more than just bandwidth when services from different sectors are 

considered.  

 

Given the relevance of broadband quality, the question arises whether and how quality 

metrics should be incorporated in broadband definitions and plans. One approach would be 

to include target values for the delay, jitter, packet loss, reliability and other relevant 

quality parameters, similar to the broadband speed targets part of broadband plans today. 

Although this approach may seem logical and straightforward at first sight, we argue 

against setting ex ante requirements for broadband quality at the retail level, for several 

reasons: 

 

 The quality requirements are strongly dependent on the application type. One could 

construct the requirements by adopting the metrics from the most demanding 

applications in each area, e.g., the smallest latency from certain interactive gaming 

applications and the reliability from critical e-health applications. However, for a 

broadband network to deliver the quality level required by the most demanding 

applications at all times and under all circumstances would be prohibitively 

expensive, as the network would be over engineered and over dimensioned for the 

majority of applications and users. An economically and technically more viable 

approach is for operators to deliver specific applications that have demanding 

requirements for quality by applying technical measures tailored to these 

applications. Two examples of such approaches are the use of Content Delivery 

Networks (CDNs) for large-scale distribution of streaming video, and the use of so-

called managed lanes (see section 2.5.2) for IPTV and VoIP110. 

 As the quality of broadband connectivity becomes more relevant, it can become an 

area for competition between operators that try to attract customers by offering 

high-quality broadband connections. This competition can be stimulated by 

explaining to the public that broadband quality is relevant for certain applications 

and by providing insight in the quality and performance offered by various 

broadband providers. The OFCOM reports on broadband performance provide a good 

example. 

 If the retail quality offered by broadband networks proves to be insufficient, then 

article 22(3) of the European Universal Service Directive (USD)111 empowers NRAs 

to introduce minimum quality requirements for broadband services. As explained 

above, determining the actual values for the quality metrics that should be imposed 

is difficult. However, it is probably less difficult to determine them ex-post as a 

reaction on problems encountered with specific services than it is to impose them 

ex-ante in generic broadband plans and definitions. 

 

                                           
110 European Parliament (2011), ‘Network Neutrality: Challenges and responses in the EU and in the U.S.’; 

European Parliament IP/A/IMCO/ST/2011-02, PE457.369; available at:   
http://www.europarl.europa.eu/document/activities/cont/201108/20110825ATT25266/20110825ATT25266EN
.pdf.  

111 Directive 2002/22/EC of the European Parliament and of the Council of 7 March 2002 on universal service and 

users' rights relating to electronic communications networks and services (Universal Service Directive) OJ L 
108/51 (24 April 2002). Consolidated version available at:   
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:2002L0022:20091219:EN:PDF.  

http://www.europarl.europa.eu/document/activities/cont/201108/20110825ATT25266/20110825ATT25266EN.pdf
http://www.europarl.europa.eu/document/activities/cont/201108/20110825ATT25266/20110825ATT25266EN.pdf
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:2002L0022:20091219:EN:PDF
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Thus, we argue against the inclusion of specific values for quality metrics in broadband 

plans. However, we do find it important to include quality requirements in a different, 

qualitative form that links them to the expectations that users have for their Quality of 

Experience with applications over broadband. An example could be ‘a broadband 

connectivity service … with sufficient quality to adequately support common interactive 

applications such as two-way voice and video communication, gaming and cloud services’. 

This formulation is inspired by the way the FCC include quality requirements in their 

broadband definition. 

 

In turn, and in order to enable effective competition in quality levels to meet the different 

demands of end-users, it may be appropriate to set standardized minimum requirements 

for quality in the main wholesale access products that are used to provide retail services to 

residential and business customers. In the past, the use of physical unbundling (LLU) gave 

service providers greater control over the quality parameters they offered. Going forwards, 

as increasingly active products are used via NGA networks, such as virtual unbundled 

broadband access (VULA)112, quality parameters may be needed at the wholesale level. 

More stringent quality parameters may be needed to define quality for wholesale leased 

lines which are commonly used to deliver high speed services to businesses. 

 

2.5.2. Openness 

 

From the user’s perspective, openness is a natural requirement: a broadband network 

should provide users the ability to access the applications, services and information of their 

choice. This user perspective is complemented by the application provider perspective: a 

broadband network should enable an application provider to reach the end users he wants 

to serve. Openness is thus about the relation between the broadband networks and the 

applications that run over it. Our first observation is that the access that end users have by 

applications can depend on multiple elements, including but not limited to the end user’s 

device and accompanying operating system, his broadband connection, peering and 

interconnections between networks, app stores and content rights. Within the context of 

this study on broadband network deployment, the focus is at the role of the broadband 

network, but it should be kept in mind that many other elements can enable or limit the 

access to applications as well.  

 

The openness of broadband networks to applications has been, and still is, the subject of 

often heated discussion. Net neutrality is probably the best known discussion in this 

context. Here, we will not go into a detailed discussion, as the technical and economic 

background of the net neutrality debate can be found in many excellent papers and 

texts.113 Net neutrality has attracted attention from policy makers worldwide, including the 

European Commission, BEREC and the European Parliament. It has also been the subject of 

an earlier study commissioned by the European Parliament.114 We do however want to 

make two points that directly relate to broadband deployment, the topic of this study. 

 

First, the traditional focus of net neutrality is on the differentiation between traffic flows 

from different applications on the public Internet. The differentiation can take different 

forms, such as treating certain traffic flows with higher or lower priority or outright blocking 

                                           
112 VULA is a wholesale access service that provides virtual, bitstream-type access that is similar to the physical 

access achieved through copper or fibre access line unbundling. 
113 Marsden, C. T. (2010), Net Neutrality: Towards a Co-Regulatory Solution, Bloomsbury Publishing, 2010, 

ISBN 978-1849660068; available at: SSRN: http://ssrn.com/abstract=1533428.  
114 European Parliament (2011). 

http://ssrn.com/abstract=1533428
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of flows and, as a result, the corresponding applications. Technically, the differentiation is 

determined by the traffic management policies that an operator applies in the broadband 

network, rather than by the broadband network itself that the operator has deployed. For 

example, by changing a network management policy, an operator can block a traffic flow 

that was initially allowed on the same broadband network, and vice versa. Thus, from a 

technical perspective, the network management that determines the openness of the 

network for applications can considered to be in a separate layer that works on top of the 

broadband network layer that is the focus of this study. In this sense, different 

requirements for openness do not change the requirements for the broadband 

infrastructure to be deployed. From an economic view, however, the deployment of 

broadband networks and the applications that run over it are strongly related. There are 

diverging views on how this relation should be interpreted and what the consequences are 

for innovation and investment in networks and applications, as can be seen from various 

studies.115 

 

Second, as observed above, the traditional focus of the net neutrality debate is at the 

public Internet. Today’s fixed broadband providers today often combine a broadband 

Internet access service with other IP-based services, such as IPTV and IP telephony on the 

same broadband infrastructure. This is the so-called two-lane approach, in which (services 

and applications) over the public Internet co-exist with so-called managed services (see 

Figure 9). 

 

Figure 9: Two-lane model combining Internet access and managed services over a 

single broadband connection 

 

 
 

Source: TNO 

 

The quality of the IPTV and IP telephony services are generally guaranteed at a 

predetermined level by specific bandwidth reservations. This two-lane approach is an 

example of a technical measure tailored at specific applications aimed at increasing the 

quality. Note that the business models for the Internet lane and the managed services lane 

are also different. As observed in Section 2.5.1, applications from health, education and 

other sectors can also have strict requirements for broadband quality that may require such 

                                           
115 E.g. AT Kearney (2010), A Viable Future Model for the Internet, December 2010; available at: 

http://www.atkearney.com/paper/-/asset_publisher/dVxv4Hz2h8bS/content/a-viable-future-model-for-the-
internet/10192; Plum Consulting (2011b): The open internet - a platform for growth, October 2011; available 
at:  http://www.plumconsulting.co.uk/pdfs/Plum_Oct11_The_open_internet_-_a_platform_for_growth.pdf.  

http://www.atkearney.com/paper/-/asset_publisher/dVxv4Hz2h8bS/content/a-viable-future-model-for-the-internet/10192
http://www.atkearney.com/paper/-/asset_publisher/dVxv4Hz2h8bS/content/a-viable-future-model-for-the-internet/10192
http://www.plumconsulting.co.uk/pdfs/Plum_Oct11_The_open_internet_-_a_platform_for_growth.pdf
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tailored technical measures as well. What we see here is a linkage between the quality and 

openness elements of broadband. Is the broadband quality provided through additional 

technical measures available to all applications that benefit from better quality or quality 

guarantees? This linkage between quality mechanisms and openness is a new element that 

complements the existing net neutrality considerations on the access of applications to 

Internet connectivity. 

 

Looking at these two points, one can wonder whether and how openness requirements 

should be included in broadband deployment goals and definitions. We argue that openness 

is a key user requirement that should be included. The type of formulation we propose is 

‘a broadband connectivity service … that enables users to access and use the applications, 

services and information of their choice’.  

We argue against the inclusion of additional, more detailed technical and business 

requirements for openness in broadband goals, for several reasons: 

 

 Such requirements would be targeted at the network management policies and 

business models of operators, rather than at the broadband infrastructure itself.  

 It would be difficult to come up with technical requirements that are generally 

applicable to the wide variety of network management policies employed by 

operators. 

 Openness in general and net neutrality in particular are intended to be addressed 

through various regulatory instruments. The EU Framework Directive116 contains a 

number of policy objectives in the area of net neutrality. In this context, it does not 

seem appropriate to set separate (and potentially conflicting) requirements through 

means of broadband targets. The instrument of choice for the promotion openness 

and net neutrality in Europe today is transparency, introduced in the EU Universal 

Service Directive and further developed by BEREC.117 In addition, as mentioned 

before, NRAs have the option to set minimum requirements for quality if, in their 

opinion, the quality of broadband networks becomes insufficient. Note that these 

instruments are to an important degree reactive in nature: transparency is intended 

to stimulate broadband market players to align their behaviour with openness 

objectives without setting ex ante requirements. The minimum requirements for 

quality only come into play after NRAs have detected serious degradations. It is 

possible that more generalised requirements may be set by the European 

Commission for example through means of an implementing measure such as a 

Recommendation. Or indeed, it is possible that legislative measures may be taken. 

Targets should not aim to pre-empt the conclusions of such exercises. 

 

2.6. Recommended definition for broadband 

 

Based on the analysis in the preceding sections, we now present our recommended 

definitions for broadband, broadband coverage and broadband take-up. The definition for 

broadband itself in Table 7 covers three areas: speed, quality and openness.  

 

                                           
116 Directive 2009/140/EC (Framework Directive) of the European Parliament and of the Council, 25 November 

2009. 
117 BEREC (2011), BEREC Guidelines on transparency in the scope of net neutrality: Best practices and 

recommended approaches, BEREC, BoR (11) 67, December 2011; available at:   
http://berec.europa.eu/doc/berec/bor/bor11_67_transparencyguide.pdf.  

http://berec.europa.eu/doc/berec/bor/bor11_67_transparencyguide.pdf
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 For speed, we have a dual recommendation. We recommend using the speed 

capabilities, i.e., the speeds that are technically achievable over broadband 

lines, as the key criterion when formulating targets and measuring 

progress in coverage. We recommend using headline speeds when speeds 

need to be defined for the evaluation of take-up. The reasons for this dual 

recommendation are explained in Section 2.4.1: Step changes in targets relating to 

technological capability are a good signal for the roll-out of new generations of 

network technology that are capable of higher speeds. Furthermore, collection of 

data for assessment of the progress towards targets is relatively simple for 

technologies and headline speeds, in particular compared to actual speeds. As 

explained earlier, we do not recommend including targets for actual speeds. Instead, 

we recommend the further development of European and national policies aimed at 

closing the gap between speeds experienced by users and headline speeds. 

Following the analysis in section 2.4.1, we recommend including targets for both 

downstream and upstream speeds. We suggest that the target upstream speed 

should be 25% of the target downstream speed. When it comes to 

numerical values, we suggest using a value of 4 Mbps downstream for basic 

broadband. This value is significantly higher than the values proposed earlier, 

which we consider to be outdated and, as a result, too small to be relevant. For fast 

broadband, we support the 30 Mbps value proposed in the DAE. We also 

support the 100 Mbps value for ultra-fast broadband, but note that this 

value is challenging as is linked to a take-up target (rather than a coverage 

target) of 50% of European households. This implies that significant coverage 

must be reached, but also that the service offerings must be sufficiently attractive in 

terms of capability and price to encourage widespread adoption of high-speed 

services. The 100 Mbps target value is also found in other broadband plans, notably 

those of the US, Australia, New Zealand and Singapore. 

 For quality, we recommend to include a requirement that ensures that 

common applications with demanding requirements, such as two-way 

voice, video, gaming and cloud computing, are properly supported by the 

broadband infrastructure. We do not recommend to include explicit targets for 

delay, jitter or reliability in the broadband deployment targets. Instead, we 

recommend to use other regulatory instruments, such as minimum quality 

requirements, to intervene in specific cases where applications suffer from 

insufficient quality in broadband networks. 

 For openness, we use a similar approach as for quality. We recommend to 

include a generic requirement to ensure that users can access and use the 

applications, services and information of their choice. For more detailed 

technical and business requirements for openness in broadband, we recommend to 

rely on other regulatory instruments, either existing or potentially still to be 

developed. 

 

Table 8 presents our recommended definition for broadband coverage and uptake. We 

recommend to measure both metrics in terms of % of households. For the update target for 

ultra-fast broadband, we suggest to apply the criterion at the Member State level. 
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Table 7: Recommended definition for broadband 

Broadband 

characteristic 

Criterion Value or requirement at 

target date (2013 for 

basic broadband, 2020 for 

fast and ultra-fast 

broadband) 

Complementary 

regulations and 

guidelines  

Speed For coverage: 

Speed capability 

 

For take-up: 

Headline speed 

 Downstream 

 Upstream 

 

 

Basic broadband 

 4 Mbps downstream 

 1 Mbps upstream 

 

 

Various instruments 

that contribute to 

closing the gap 

between headlines 

speed and actual speed 

 

 USD118 and related 

BEREC guidelines 

on transparency119 

 Voluntary codes of 

conduct on 

broadband speed120  

 Consumer 

protection and 

advertising 

legislation121  

 

Fast broadband 

 30 Mbps downstream 

 7 Mbps upstream 

 

Ultra-fast broadband 

 100 Mbps downstream,  

 25 Mbps upstream 

  

Quality Sufficient quality 

to adequately 

support a set of 

common 

applications 

Common applications are 

two-way voice and video 

communication, gaming 

and cloud services 

USD, BEREC guidelines 

on transparency, 

BEREC guidelines on 

Quality of Service122, 

Potential 

Recommendation from 

European Commission 

Openness Enables users to 

access and use the 

applications, 

services and 

information of their 

choice 

No specific requirements FD, USD, BEREC 

guidance on 

transparency, BEREC 

guidelines on of 

Service, Potential 

Recommendation from 

European Commission 

 
 
Source: TNO 

 

                                           
118 Article 20(1)(b). 
119 BEREC (2011). 
120 OFCOM (2010), 2010 Voluntary Code Of Practice: Broadband Speeds; available at:   

http://stakeholders.ofcom.org.uk/telecoms/codes-of-practice/broadband-speeds-cop-2010/code-of-practice/;  
Tele 2 (2012). 

121 Directive 2005/29/EC of the European Parliament and of the Council of 11 May 2005 concerning unfair 

business-to-consumer commercial practices in the internal market. 
122 BEREC (2012), BEREC Guidelines for quality of service in the scope of net neutrality, BEREC, BoR (12) 131, 26 

November 2012. 

http://stakeholders.ofcom.org.uk/telecoms/codes-of-practice/broadband-speeds-cop-2010/code-of-practice/
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Table 8: Recommended definition for broadband roll-out 

Broadband 

roll-out 

characteristic 

Criterion Value or requirement at 

target date (2013 for 

basic broadband, 2020 for 

fast and ultra-fast 

broadband) 

Complementary 

regulations and 

guidelines  

Coverage % of households 

that are served by 

technology capable 

of delivering given 

speed 

Basic broadband 

100% of households 

 

Various national 

broadband plans123 

Fast broadband 

100% of households 

 

Take-up % of households 

that buy 

subscription 

Ultra-fast broadband 

50% of households in each 

individual Member State  

 

 

 
Source: TNO 

 

2.7. Assessment of definitions against DAE targets 

 

In this section, we assess our recommended definition for broadband, and the existing 

definitions analysed earlier in this chapter, against the DAE targets. The goal of this 

assessment is to determine the impact of differences between definitions on the costs and 

benefits of the broadband deployment envisioned by the DAE. Table 9 presents the 

assessment for basic broadband. A key difference between the definition in the DAE target 

and the definition recommended in this study is in the speed. Furthermore, we recommend 

including quality and openness in the definition. These two areas are missing in the current 

DAE definition of broadband. 

                                           
123 E.g. the Finish “Decree of the Ministry of Transport and Communications on the minimum rate of a functional 

Internet access as a universal service (732/2009)”; available at:   
http://www.lvm.fi/web/en/pressreleases/-/view/920100.  

http://www.lvm.fi/web/en/pressreleases/-/view/920100
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Table 9: Assessment of definitions for basic broadband 

 EC DAE 

targets 
for 2013 

This study Remarks and comparison to other 

definitions 

Speed 144 kbps 4/1 Mbps down/up headline 
speed 

Speed recommended in this study is higher, 
as the 144 kbps target is considered too low 

to be relevant today. Speeds proposed in 
definitions by COCOM, i2010 High Level 
Group, OECD, ITU are outdated as well in the 
European context.  
This study recommends the same speed 
numbers as the US FCC, but the FCC requires 
actual speeds rather than headline speeds. 

This study takes another approach and 

recommends to pursue policies at the 
European level to close the gap between 
headline speeds and actual speeds. 
At these speed levels, the distinction between 
headline speeds and speed capability is not 
relevant: it is very unlikely that an ISP 

capable of providing 4 Mbps downstream 
would only offer subscriptions at lower 
speeds.  
The higher speed requirements are not 
expected to lead to higher deployment costs.  

Coverage 100% of 
citizens 

100% of households The households criterion is a somewhat 
stronger requirement, as citizens should have 
access from their home rather than from an 

arbitrary location. No higher costs expected 
as basic broadband can be offered via mobile 
as well. 

Take-up - -  

Quality - Sufficient quality to 

adequately support a set of 
common applications, such 
as two-way voice and video 
communication, gaming 
and cloud services 

This quality requirement implies that 

geosynchronous satellites should not be 
viewed as complying with DAE objectives 
where other options are reasonably practical, 
in light of the high latency that is unavoidably 
associated with this technology; however, 
geosynchronous satellite broadband should be 
viewed as acceptable for remote or hard-to-

reach areas that would otherwise be 
impractical to serve. This might cause 

somewhat higher costs for broadband 
deployment to rural areas. At the same time, 
it is expected that the quality requirement in 
most rural areas can be met by LTE mobile 

access technology. 

Openness - Enables users to access 
and use the applications, 
services and information of 
their choice 

 

No effect on costs of broadband deployment 
itself. Effect on operators business models for 
broadband and business cases for 
deployment.  

 
Source: TNO 

 

For fast broadband (Table 10), we recommend the 30 Mbps download speed that is also in 

the DAE target. This value is also aligned with other speeds in fast broadband definitions. 

We recommend specifying an upstream speed of 7 Mbps. These headline speeds can be 

achieved with VDSL and DOCSIS technology and in themselves do not require the 

deployment of FTTH. In the areas of broadband coverage, quality and openness, we 

recommend using the same requirements as for basic broadband. 
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Table 10: Assessment of definitions for fast broadband 

 EC DAE targets for 

2020 

This study Remarks and comparison to other definitions 

Speed 30 Mbps download 30/7 Mbps down/up headline 
speed 

Download speed recommended in this study is the same as in the DAE targets. 
The 30 Mbps level is also aligned with the 24 Mbps speed used as thresholds in 
the European Commission’s NGA Recommendation and the UK Broadband 

Stakeholder group study. The recommended 7 Mbps upload speed has no 

significant effect on deployment costs as it can be achieved with VDSL and 
DOCSIS. 

 

The distinction between headline speeds and speed capability is not significant 
at the 30 Mbps speed level: today it is already unlikely that an ISP capable of 
providing 30 Mbps downstream would only offer subscriptions at lower speeds. 

 

Coverage 100% of citizens 100% of households The households criterion is a somewhat stronger requirement, as citizens 

should have access from their home rather than from an arbitrary location.  

 

Take-up 

 

- -  

Quality - Sufficient quality to 
adequately support a set of 
common applications, such as 

two-way voice and video 
communication, gaming and 
cloud services 

 

This quality requirement implies that geosynchronous satellites should not be 
viewed as complying with DAE objectives where other options are reasonably 
practical, in light of the high latency that is unavoidably associated with this 

technology; however, geosynchronous satellite broadband should be viewed as 
acceptable for remote or hard-to-reach areas that would otherwise be 
impractical to serve. This might cause somewhat higher costs for broadband 

deployment to rural areas. At the same time, it is expected that the quality 
requirement in most rural areas can be met by LTE mobile access technology, 
providing the speed target is met with LTE mobile access technology in the first 
place. 

Openness - Enables users to access and 

use the applications, services 
and information of their 
choice 

No effect on costs of broadband deployment itself. Effect on operators business 

models for broadband and business cases for deployment. 

 
Source: TNO 

 

Finally, for ultra-fast broadband (Table 11) we recommend the same value for the downstream speed as in the DAE. The 100 Mbps level 

is also found in broadband plans from other world regions. 
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Table 11: Assessment of definitions for ultra-fast broadband  

 EC DAE targets 

for 2020 

This study Remarks and comparison to other definitions 

Speed 100 Mbps Headline speed 100/25 Mbps 
down/up 

Download speed recommended in this study is the same as in the DAE targets. 
The 100 Mbps download speed is also found in the US FCCs national broadband 
plan (target date also 2020), the Australian National Broadband Network (target 
date 2021), Singapore’s National Broadband Network (target date 2013) and the 

New Zealand National Broadband Network (target date 2019). 

Since the speed target is used together with a take-up target, rather than a 
coverage target, it is recommended as a headline speed. 

The US FCC requires actual speeds rather than headline speeds. Our 
recommendation is to pursue policies at the European level to close the gap 
between headline speeds and actual speeds. 

For the download speed, our recommended value of 25 Mbps is lower than the 50 

Mbps values from the US FCC, Australian and Singapore.  

Coverage - -  

Take-up 50% of households 50% of households in each 
Member State 

Our recommendation to require 50% take-up in each Member State represents a 
more challenging requirement than the geographically unspecific requirement in 
the DAE that can be met with a mix of low and high uptake values for different 
counties. This more challenging requirement is likely to increase the cost of 
deployment.  

The requirement to have actual take-up of ultra-fast broadband by households is 

a substantially more challenging requirement than the coverage or ‘affordable 

access’ requirements found in other broadband plans. To fulfil the take-up 

requirement, the coverage of the infrastructure offering headline speeds of 100 
Mbps will need to be substantially above 50%, as not all households can be 

expected to have the willingness to pay for that speed.  

Quality - Sufficient quality to adequately 
support a set of common 
applications, such as two-way 
voice and video communication, 

gaming and cloud services 

This quality requirement implies that geosynchronous satellites should not be 
viewed as complying with DAE objectives where other options are reasonably 
practical, in light of the high latency that is unavoidably associated with this 
technology; however, geosynchronous satellite broadband should be viewed as 

acceptable for remote or hard-to-reach areas that would otherwise be impractical 
to serve. This might cause somewhat higher costs for broadband deployment to 
rural areas.  

Openness - Enables users to access and use 

the applications, services and 
information of their choice 

No effect on costs of broadband deployment itself. Effect on operators business 

models for broadband and business cases for deployment. 

 
Source: TNO 
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3. DEPLOYMENT AND ADOPTION OF BASIC BROADBAND 

 

KEY FINDINGS 

 Whether Europe will achieve the DAE target of universal availability of 

broadband by end 2013 depends on which technologies are considered, and 

in particular on the role of satellite. If satellite is considered relevant only for 

remote areas which cannot be reached in other ways (due to the technological 

limitations associated with propagation delay that we discuss in Chapter 2), gaps 

are likely to persist in basic broadband in rural areas of some countries, particularly 

in Eastern Europe.  

 As a whole, the EU enjoys high take-up rates for broadband, similar to other 

developed nations including the US, Japan and Australia, although lower than South 

Korea; however, there are significant differences among EU Member States. Many 

EU Member States are world leaders in broadband. In others, the take-up of 

broadband still remains a concern. The lack of rural broadband infrastructure may 

play a role in some cases, but recent EU-wide surveys seem to suggest that other 

factors including the costs of computers and Internet access, or indeed lack of 

interest, may play a greater role. 

 Most European consumers benefit from a reasonable choice in broadband 

service providers, from the incumbent, cable operators and from alternative 

operators making use of the incumbent network (local loop unbundling); however, 

infrastructure-based competition beyond cable is limited, and cable itself is mostly 

limited to urban areas and is not present at all in some Member States. Around 80% 

of fixed broadband access lines across Europe rely in some part on the incumbent‘s 

copper network, although there is some national variation. 

 Most EU customers receive value for money on basic broadband in 

comparison with the international benchmark countries, and prices have been 

declining in recent years. Prices in the US, by contrast, were amongst the highest of 

those analysed. Charges were also higher in Australia, New Zealand, Canada and 

Japan than in most EU Member States, although prices in South Korea were 

amongst the lowest. 

 

 

In this chapter, we discuss how Europe is performing in the roll-out and take-up of basic 

broadband services, how these relate to the DAE targets and how Europe compares 

internationally in this context. 

 

3.1. Availability and gaps 

 

The DAE sets a target for universal coverage of basic broadband by the end of 2013.124 

Figure 10 shows that 100% fixed broadband coverage had already been achieved in some 

countries (Belgium, Cyprus, Luxembourg, Netherlands and UK) as of 2012; the majority of 

other countries had 95% coverage.  

                                           
124 European Commission (2013b), Digital Agenda Scoreboard, Commission Staff Working Document, Brussels, 

12.06.2013 SWD(2013)217 final, 2013; available at: https://ec.europa.eu/digital-agenda/sites/digital-
agenda/files/DAE%20SCOREBOARD%202013%20-%20SWD%202013%20217%20FINAL.pdf. 

https://ec.europa.eu/digital-agenda/sites/digital-agenda/files/DAE%20SCOREBOARD%202013%20-%20SWD%202013%20217%20FINAL.pdf
https://ec.europa.eu/digital-agenda/sites/digital-agenda/files/DAE%20SCOREBOARD%202013%20-%20SWD%202013%20217%20FINAL.pdf
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Several Eastern European countries (e.g. Czech Republic, Hungary, Latvia, Lithuania, 

Romania, Slovakia, Slovenia) have standard broadband coverage levels of approximately 

90-95%, with Poland lagging behind (coverage <75%). As expected, coverage gaps are 

most significant in rural areas, which may lack fixed infrastructure (for example due to lack 

of investment in the fixed telephone network in previous decades) or may be served by 

long telephone lines which make achieving broadband speeds technically difficult. 

 

Figure 10: Standard broadband coverage in Europe (end of 2012) 

 

 
 
Source: Directly provided by Point Topic 



Policy Department A: Economic and Scientific Policy 

_________________________________________________________________ 

PE 507.479 
80 

Figure 11 suggests that while rural fixed broadband coverage appeared to be increasing in 

some countries, including Romania, Poland and Hungary, in many other countries coverage 

has been relatively stable, implying that gaps may not close without targeted policy 

measures, such as broadband state aid125 or inclusion within the scope of universal service. 

 

Figure 11: Fixed broadband coverage as a percentage of rural population in 

selected countries 

 

 
 
Source: European Commission DAE Scoreboard. Data from Broadband Coverage in Europe, Studies for the EC 
realised by IDATE (2005-2010 data), SMART 2010/037; available at: https://ec.europa.eu/digital-
agenda/en/create-graphs  

 

Failure of certain countries to catch up as regards fixed broadband coverage might be less 

problematic if satellite or mobile broadband is considered to offer a realistic alternative. 

Indeed, the European Commission reports that >99.9% of European homes can have 

access to broadband of at least a basic quality when considering all technologies, including 

satellite;126 however, we conclude in Chapter 2 that geosynchronous satellite broadband 

should not be viewed as meeting basic quality expectations that would qualify it to be an 

accepted norm in the context of the DAE targets for areas that can reasonably be served 

using fixed or terrestrial wireless solutions. Geosynchronous satellite broadband should 

however be viewed as acceptable for remote or hard-to-reach areas that would otherwise 

be impractical to serve. 

 

Mobile broadband could conceivable offer an alternative, provided it meets speed and other 

relevant criteria. Indeed, Figure 12 shows that some countries which appear to have poor 

rural fixed coverage, such as Romania, Estonia and Latvia have relatively high mobile 

coverage via HSPA technology (a technology which nonetheless falls short of the 4 Mbps 

broadband target advocated in this study); however, rural HSPA coverage was less than 

80% in countries such as Slovakia and the Czech Republic, suggesting gaps even for sub-

broadband speed Internet access in certain regions of Europe. We return to this point in 

Section 3.6. 

 

                                           
125 European Commission guidelines on Broadband state aid,   

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:2013:025:0001:0026:EN:PDF .  
126 European Commission (2013a), DAE Scoreboard report 2013, broadband section,   

https://ec.europa.eu/digital-agenda/sites/digital-agenda/files/DAE%20SCOREBOARD%202013%20-%202-
BROADBAND%20MARKETS%20.pdf.  

https://ec.europa.eu/digital-agenda/en/create-graphs
https://ec.europa.eu/digital-agenda/en/create-graphs
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:2013:025:0001:0026:EN:PDF
https://ec.europa.eu/digital-agenda/sites/digital-agenda/files/DAE%20SCOREBOARD%202013%20-%202-BROADBAND%20MARKETS%20.pdf
https://ec.europa.eu/digital-agenda/sites/digital-agenda/files/DAE%20SCOREBOARD%202013%20-%202-BROADBAND%20MARKETS%20.pdf
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Figure 12: HSPA coverage as a percentage of households (end of 2012) 

 

 
 
Source: European Commission (2013a), page 73 

3.2. Adoption 

 

The measure of take-up that best corresponds to the DAE targets is take-up as a 

percentage of households. In 2012, Sweden had the highest take-up rates with 87% of 

households having a broadband subscription, whilst Romania had the lowest broadband 

take-up rates at 50% of households. The EU average was 72.5%, a significant increase 

since 2004, when just 15% of households used broadband Internet.127 

 

 

                                           
127 Data from DAE Scoreboard 2013 based on Eurostat – Community Survey on ICT usage in Households and by 

individuals; https://ec.europa.eu/digital-agenda/en/create-graphs.  

https://ec.europa.eu/digital-agenda/en/create-graphs
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Figure 13: Households having a fixed broadband connection (selected countries: 

EU5) 

 

 
 
Source: Data from DAE Scoreboard 2013 based on Eurostat – Community Survey on ICT usage in Households 
and by individuals; https://ec.europa.eu/digital-agenda/en/create-graphs  

 

Whilst household take-up evidence is not as readily available outside the EU, available data 

suggest that that take-up in Europe is at least as high as that in most comparator 

countries. In particular, EU average household take-up rates seem comparable to those in 

the US and ahead of take-up in Japan, although the EU lags South Korea, which benefits 

from near-universal broadband access. 

 

Table 12: Percentage of all households with broadband access, selected non-EU 

countries (2003 – 2010) 

Country 
Percentage of all households with broadband access 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Australia - - - - 16.3 28.3 43.0 52.0 62.0 - - 

Brazil - - - - - - - - - - - 

Canada - 21.6 29.3 35.5 44.1 50.1 57.9 64.2 66.9 72.2 - 

Japan - - 16.6 31.1 40.4 42.1 40.7 51.7 58.5 63.4 63.4 

New Zealand - - - - - - 33.0 - - 63.0 - 

Singapore - - - - - - - - - - - 

South Korea 30.3 56.4 68.0 66.0 85.7 90.8 94.0 94.1 94.3 95.9 97.5 

USA 4.4 9.1 - 19.9 - - - 50.8 - 63.5 68.2 

 
Source: OECD BROADBAND PORTAL http://www.oecd.org/sti/broadband/oecdbroadbandportal.htm 

 

The results, when considering take-up as a proportion of population are similar, as shown 

in Figure 14. 

 

https://ec.europa.eu/digital-agenda/en/create-graphs
http://www.oecd.org/sti/broadband/oecdbroadbandportal.htm
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Figure 14: Fixed (wired) broadband subscriptions per 100 inhabitants (July 2012) 

 
 
Source: Data from DAE Scoreboard 2013 based on OECD; https://ec.europa.eu/digital-agenda/en/create-graphs  

 

Within Europe, it is apparent that some of the countries with the highest take-up rates are 

reaching saturation. While take-up of fixed broadband in other countries continues to 

increase, there is still a relatively wide spread between countries, which suggests that a 

take-up gap may persist over time. It is possible that this gap may be caused by other 

constraining factors, such as income (which influences affordability of broadband access), 

the availability of broadband infrastructure and computer ownership.  

 

Figure 15 shows that take-up of broadband is lower amongst the lowest income 

households, with the difference especially marked in countries with lower GDP than the EU 

average. An August 2013 Eurobarometer survey128 reveals that in some countries including 

Bulgaria, the Czech Republic, Latvia and Hungary, the cost of computer ownership was 

cited by more than 15% of respondents as a barrier to taking up Internet services. At least 

one fifth of respondents in the Czech Republic, Latvia and Hungary also considered Internet 

subscription costs to be a barrier. Around 5% of respondents in Ireland and Romania also 

cited the lack of broadband infrastructure, although this was less of a problem in other 

countries. 

                                           
128 European Commission (2013c), E-communications Household survey, August 2013, Special Eurobarometer 

396; available at: http://ec.europa.eu/information_society/newsroom/cf/dae/document.cfm?doc_id=2630.  

https://ec.europa.eu/digital-agenda/en/create-graphs
http://ec.europa.eu/information_society/newsroom/cf/dae/document.cfm?doc_id=2630
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Figure 15: Households having a broadband connection by income quartiles 

 

 
Source: Eurostat – Community survey on ICT usage in Households and by Individuals – drawn from Digital Agenda Scoreboard 2013; https://ec.europa.eu/digital-
agenda/en/create-graphs  

 

https://ec.europa.eu/digital-agenda/en/create-graphs
https://ec.europa.eu/digital-agenda/en/create-graphs
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3.3. Technologies 

 

As of January 2013, the majority of European fixed broadband connections (74%129) were 

via DSL technology provided over the incumbent’s copper access network; however, in 

countries where cable is present, it often takes a substantial share of the broadband 

market, despite often being present in only portions of the national territory.130 

 

Data from the selected non-European comparator countries shows that cable has a 

relatively higher share of the fixed-line broadband market than DSL in the US and Canada 

than in Europe. This may be explained partly due to the near-ubiquity131 of cable and the 

leading role it played in broadband roll-out in North America. This makes Belgium and the 

Netherlands more relevant points of comparison to North America within Europe. Some 

studies have also suggested that the presence of access-based competitors on the DSL 

platform in Europe, which are largely absent in the US and Canada, may have helped to 

stimulate take-up of DSL,132 giving it a relatively higher share compared with cable whilst 

stimulating higher take-up over all, although others133 suggest that the lower share for 

cable in the presence of access-based competition amounts to a ‘crowding out’ of cable due 

to regulation. In some countries such as Germany, fragmentation of existing cable 

networks resulting from the licensing system also held back its development.134 

 

Figure 16: Broadband connections: technologies 

 

 
Source: OECD (2013), Communications Outlook 2013 (data as of June 2012) 

                                           
129 DAE Scoreboard broadband indicators 2013. Data from Communications Committee;   

https://ec.europa.eu/digital-agenda/en/create-graphs. 
130 Only few countries in Europe including Netherlands, Belgium and Malta have near ubiquitous cable coverage. 

In other countries cable coverage is limited to certain – largely urban – areas. 
131 OECD reports cable coverage in the US at 96% households end 2007 based on Government data. 
132 Analysys Mason (2010), Europe’s Digital Deficit: revitalizing the market in electronic communications. Study 

for ECTA, March; available at:  
http://www.ectaportal.com/en/upload/Press_Releases/2010/Europes_Digital_Deficit.pdf. 

133 Waverman et al (2007), Access regulation and Infrastructure investment in the telecommunications sector: an 
empirical investigation; available at:  
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.110.119&rep=rep1&type=pdf.  

134 Marcus, J. S. and P. Stamm (2006), Kabelinternet in Deutschland (Cable Internet in Germany), study on 

behalf of the Deutscher Kabelverband, 24 November 2006; available in German only at: 
http://www.deutscherkabelverband.de/web/cms/upload/pdf/06-12-
14_Studie_Kabelinternet_in_Deutschland.pdf.  

https://ec.europa.eu/digital-agenda/en/create-graphs
http://www.ectaportal.com/en/upload/Press_Releases/2010/Europes_Digital_Deficit.pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.110.119&rep=rep1&type=pdf
http://www.deutscherkabelverband.de/web/cms/upload/pdf/06-12-14_Studie_Kabelinternet_in_Deutschland.pdf
http://www.deutscherkabelverband.de/web/cms/upload/pdf/06-12-14_Studie_Kabelinternet_in_Deutschland.pdf
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Figure 16 shows that fibre/LAN (i.e. FTTH and FTTB) is also gaining ground in some 

countries, although Europe clearly lags South Korea and Japan in this respect. Fibre 

deployment is discussed further in the context of NGA deployment in Chapter 4. 

 

The interaction between the availability and price of dial-up Internet access in comparison 

with that of broadband is complex, and will not be addressed in this report since it is mostly 

of historical interest. Suffice it to say that some have suggested that the widespread 

availability of inexpensive dial-up Internet access in countries such as New Zealand actually 

served to delay the widespread deployment and adoption of broadband Internet access.135  

 

3.4. Competition 

 

Competition to incumbent broadband providers in Europe comes both from platform 

competition (inter-modal competition, largely through cable) and from access-based service 

competition (intra-modal competition) largely based on regulated access to the unbundled 

local loop of the incumbent operator.136  

 

As of January 2013, incumbents retained 44% of the retail broadband market across 

Europe; this share has been decreasing over time from a level of around 60% in 2006.137  

17.5% of the retail broadband market is held by cable operators. The share of cable as a 

percentage of total broadband connections has been increasing gradually since a low point 

of 15% in 2008. Cable is not uniformly present in Europe, as is manifestly clear in Figure 

17. Netherlands, Belgium and Malta have near ubiquitous cable coverage, whilst cable is 

entirely absent from Greece and Italy. In other countries, cable is largely concentrated in 

urban areas. 

 

                                           
135 ‘The ”Kiwi Share” is a contractual arrangement between the Government and TCNZ. … Quite importantly, the 

Kiwi Share … embeds a provision in TCNZ’s constitution which limits price increases for residential access 
charges (including free local calls) to the rate of inflation, and residential telephone services are required to be 
as widespread as in 1990.’ See Marcus J. S. and J. Haucap (2005), Why Regulate? Lessons from New 
Zealand, in IEEE Communications Magazine, November 2005. 

136 As of January 2013, more than 80% of entrant DSL lines were based on full or shared access to the 
unbundled local loop – European Commission, Digital Agenda Scoreboard 2013. 

137 European Commission (2013b). 
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Figure 17: Cable coverage in selected countries in Europe 

 

 
 

Source: Screen Digest (2010) data, WIK calculations138 

 

In addition to cable, there is some (limited) infrastructure competition from FTTP networks 

or other technologies. The majority of broadband lines supplied by non-incumbent 

operators were however based on regulated access, consisting primarily of unbundled 

access to the local loop (LLU) and secondarily of wholesale broadband access (WBA) (a 

product which includes more network elements than LLU). Indeed, taking into account the 

incumbent’s own retail customers as well as competitors using access to the incumbent 

network around 80% of all fixed broadband lines in Europe are reliant on the incumbent 

network, although the proportion varies between countries.139 

 

                                           
138 Marcus and Elixmann (2012). 
139 European Commission (2013b). 
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These are significant differences between Europe and the US. While access-based 

competition alongside cable has meant that most European subscribers have a choice of at 

least 3 broadband providers, including at least one based on a rival accessing the 

incumbent’s infrastructure, the US has relatively little access-based competition; the 

market is mostly characterised by local duopoly between the cable operator and the 

incumbent telecommunications operator.140 Apart from Europe, access-based competition 

also exists – at least for standard broadband - in Australia, New Zealand and Japan.141  

 

There is an extensive literature on the effects of access-based competition through LLU on 

consumer outcomes and on investment by the regulated operator and by competing 

infrastructure providers such as cable. A recent empirical study by Nardotto, Valletti and 

Verboven142 suggests that LLU does not increase broadband penetration overall; instead, 

inter-platform competition (from cable in the case of the UK) was the primary driver for 

market expansion. Nardotta et al. did however find that LLU has a strong and positive 

impact on the quality of service, as measured by broadband speeds. 

 

3.5. Pricing 

 

Data collected by Van Dijk143 in conjunction with the DAE Scoreboard shows that the 

median (purchasing-power adjusted) price in 2013 for 8 Mbps broadband and telephony 

was €44.20 per month, rising to €54.10 for a bundle that also included TV.144 

 

Figure 18: Median monthly price of fixed broadband Internet access offers 

including fixed telephony at advertised download speed of 8 Mbps and above 

 

 
Source: DAE Scoreboard 2013 based on BIAC studies by Van Dijk; https://ec.europa.eu/digital-
agenda/en/create-graphs  

                                           
140 See European Parliament (2011); and Marcus, J. S. (2006), Is the U.S. Dancing to a Different Drummer? 

Communications & Strategies, no. 60, 4th quarter 2005; available at:   
http://www.idate.fr/fic/revue_telech/132/CS60%20MARCUS.pdf.  

141  There is significant access-based competition in standard broadband in Japan. However, due to the 
characteristics of the unbundling offer on NTT’s fibre network, there is much less access-based competition for 
fast and superfast broadband. 

142  Nardotto, M., Valletti, T. and F. Verboven (2012), Unbundling the incumbent: evidence from UK broadband 
May 2012, available at:  
http://www.econ.kuleuven.be/public/ndbad83/frank/Papers/LLU%20first%20draft.pdf.  

143  Van Dijk Management Consultants http://www.vandijkmc.com/en/group-van-dijk_35.aspx. 
144 Pricing data may not be entirely representative as it often does not take account of the number of subscribers 

to the packages analysed. 

https://ec.europa.eu/digital-agenda/en/create-graphs
https://ec.europa.eu/digital-agenda/en/create-graphs
http://www.idate.fr/fic/revue_telech/132/CS60%20MARCUS.pdf
http://www.econ.kuleuven.be/public/ndbad83/frank/Papers/LLU%20first%20draft.pdf
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Some of the cheapest packages are found in countries with high take-up rates such as 

Sweden, France and the UK; however, relatively low prices are also found in countries with 

low take-up rates such as Romania and Slovakia. There is no statistically significant 

relationship between these measures of broadband prices and take-up, although we cannot 

rule out that there might be if other factors were taken into account. 

 

Figure 19 shows charges over time for triple play offers (broadband Internet, telephony and 

TV) based on data from the DAE scorecard. It illustrates declining prices for broadband 

packages across the EU from 2009 onwards. The price decline probably reflects an on-going 

decline in the cost of underlying infrastructure due to technological progress.145 The decline 

may possibly also reflect increasing pricing pressure and competition in the market as a 

whole.  

 

Figure 19: Monthly price of fixed broadband Internet access offers including fixed 

telephony and TV, by advertised download speed (EU average) 

 

 
 
Source: DAE Scoreboard 2013 based on BIAC studies by Van Dijk; https://ec.europa.eu/digital-
agenda/en/create-graphs  

 

Another source of pricing data is the OECD, which compares prices for a number of speed 

baskets including 2.5 Mbps and above, the closest measure corresponding to ‘basic 

broadband’. The data suggests that for low speed broadband, with the exception of Spain, 

prices in the EU compare relatively well against all comparator countries, with the exception 

of South Korea. Charges in the US were the highest amongst international comparisons.146 

 

                                           
145 See for instance Marcus, J. S. and A. Monti (2011), Network Operators and Content Providers: Who Bears the 

Cost? September 13, 2011; available at SSRN: http://ssrn.com/abstract=1926768.  
146 The OECD compiles price baskets for given speeds based on ‘low’ and ‘high’ usage. In the category of speeds 

of 2.5 Mpbs and above, and also in the category of 15 Mbps and above, US prices are high relative to EU 

markets for both levels of usage. For significantly lower speeds of above 0.25 Mbps, US charges fall in the 
mid-range of countries compared within the OECD. As with comments concerning Van Dijk, pricing baskets 
from the OECD calculated by Teligen do not reflect the degree of take-up or usage of given packages. 

https://ec.europa.eu/digital-agenda/en/create-graphs
https://ec.europa.eu/digital-agenda/en/create-graphs
http://ssrn.com/abstract=1926768
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Figure 20: OECD fixed broadband, low price basket: 6 GB, 2.5 Mbps and above 

(Sept. 2012, PPP adjusted) 

 

 
Source: OECD and Strategy Analytics (T-Connect); available at: 
http://www.oecd.org/sti/broadband/oecdbroadbandportal.htm  

3.6. Mobile broadband 

 

Much public attention on DAE broadband objectives has been placed on the fixed network; 

however, as we noted in Section 3.3, mobile solutions are clearly relevant, especially to the 

first objective (coverage of all of Europe with basic broadband in 2013) and the second 

(coverage of all of Europe with fast 30 Mbps broadband in 2020). 

 

3.6.1. Usage trends 

 

In the past few years, traffic growth has surged, primarily due to the rapid adoption of 

smart phones and tablets. Mobile data traffic now greatly exceeds the amount of traffic 

generated by voice in the mobile network. These trends are clearly visible in Figure 21 and 

Figure 22. 

 

http://www.oecd.org/sti/broadband/oecdbroadbandportal.htm


Entertainment x.0 to Boost Broadband Deployment 

________________________________________________________________________ 

PE 507.479 91 

Figure 21: Growth of mobile data (2012-2017) 

 

 

 
Source: Cisco (2013a).147 

 

Figure 22: Estimated global voice and data traffic uplink and downlink 

(PB/month) 

 

 
 
Source: Ericsson Traffic and Market Report, June 2013 

 

                                           
147 Cisco (2013a), Cisco Visual Networking Index: Global Mobile Data Traffic Forecast Update, 2012–2017, 

6 February 2013; available at:  
http://www.cisco.com/en/US/solutions/collateral/ns341/ns525/ns537/ns705/ns827/white_paper_c11-
520862.pdf.  

http://www.cisco.com/en/US/solutions/collateral/ns341/ns525/ns537/ns705/ns827/white_paper_c11-520862.pdf
http://www.cisco.com/en/US/solutions/collateral/ns341/ns525/ns537/ns705/ns827/white_paper_c11-520862.pdf


Policy Department A: Economic and Scientific Policy 

_________________________________________________________________ 

PE 507.479 92 

3.6.2. Mobile broadband and traffic off-load 

 

Today, there are indications that we may be entering a new phase of mobile data traffic 

evolution, as demonstrated by a recent WIK/Aegis study for the European Commission.148 

Recent data generated by handset applications strongly suggests that, as large as the 

explosion of mobile data traffic may be, it might represent only the tip of an even larger 

iceberg. The majority of traffic from nominally mobile devices such as smart phones and 

tablets under the Android operating system is in fact being sent by means of ‘private’ Wi-Fi 

in many European countries. It is possible that the Mobile Network Operators did not fully 

appreciate the magnitude of this phenomenon because in most cases the off-loaded traffic 

is completely invisible to them. Handset application results analysed by Mobidia and 

Informa appear in Figure 23. 

 

Figure 23: Fraction of Android smart phone originated traffic sent over cellular, 

private Wi-Fi, and public Wi-Fi networks 

 

  

 
Source: Informa/Mobidia (2013), Understanding the Role of Managed Public Wi-Fi in Today’s Smartphone User 
Experience: A global analysis of smartphone usage trends across cellular and private and public Wi-Fi networks, 
February 2013. Their measurements of public versus private Wi-Fi are based on whether an IP proxy redirect is 
used. Self-provisioned Wi-Fi is assumed to be private, Managed Wi-Fi is assumed to be public 

 

                                           
148 European Commission (2013e), Impact of traffic off-loading and related technological trends on the demand 

for wireless broadband spectrum, study by WIK-Consult and Aegis; available at:   
http://bookshop.europa.eu/en/study-on-impact-of-traffic-off-loading-and-related-technological-trends-on-
the-demand-for-wireless-broadband-spectrum-pbKK0113239/.  

http://bookshop.europa.eu/en/study-on-impact-of-traffic-off-loading-and-related-technological-trends-on-the-demand-for-wireless-broadband-spectrum-pbKK0113239/
http://bookshop.europa.eu/en/study-on-impact-of-traffic-off-loading-and-related-technological-trends-on-the-demand-for-wireless-broadband-spectrum-pbKK0113239/
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The net effect is that mobile data traffic, while still growing rapidly, is not growing as 

rapidly as had been expected just one year ago. If these data turn out to be fully 

representative and correct, it would imply that the majority of data traffic from nominally 

mobile devices today is already off-loaded, primarily to private Wi-Fi at home and at work; 

moreover, an even larger fraction of traffic can be expected to be off-loaded to Wi-Fi and 

perhaps to femtocells/metrocells149 in the years to come, as shown in Figure 24. 

 

Figure 24: Observed or predicted mobile data off-load 
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Source: Cisco VNI (2012) and Informa/Mobidia data, WIK calculations 

 

 

All of this has rather unexpected implications for fixed-mobile substitution, the progressive 

tendency of traffic to migrate from the fixed network to the ubiquitously available and 

increasingly affordable mobile network. Most forms of traffic off-load from the mobile macro 

cellular network result in the traffic being back-hauled over the fixed network, typically 

from the consumer’s own Wi-Fi router. This effectively converts mobile traffic back into 

fixed network traffic, and thus implies a much more complicated set of linkages between 

fixed and mobile networks than has been assumed to date. 

 

                                           
149  Metrocells are smaller than the cellular base stations routinely used in large scale mobile networks. They 

operate at lower power, and over shorter distances. Femtocells are small enough to be used within a 
consumer’s residence, typically to solve areas with poor signal coverage. 
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3.6.3. Mobile broadband and ubiquity 

 

We believe that mobile broadband is also important in its own right. Our companion 

report ‘Ubiquitous Developments of the Digital Single Market’,150 which deals with 

ubiquitous access to commercial and e-government applications, observed that the relative 

lack of high speed mobile broadband deployment in Europe limits the ability of citizens to 

access these services from anywhere, and at any time. Fixed services are often adequate, 

and Wi-Fi based services are widely used from mobile devices, but truly ubiquitous access 

implies the ability to use services when one is not in a big city, or when one is truly mobile 

(as distinct from merely being nomadic, i.e. moving from one stationary location to 

another). Moreover, for some services (such as emergency services, or the ability to 

contribute to crowd-sourced information on traffic), ubiquitous mobile access is essential. A 

central theme of the Digital Agenda for Europe relates to the availability and speed of 

broadband services available to Europeans and used by them, but there is no explicit goal 

in regard to the availability or take-up of specifically mobile services. 

Consideration is needed for an explicit European goal to promote mobile broadband. This 

could be a candidate for an expansion to the Digital Agenda for Europe. If undertaken, a 

mobile broadband objective should be defined more fully than the overall broadband goals 

are described today. 

 

 

                                           
150 European Parliament, ‘Ubiquitous Developments of the Digital Single Market’, forthcoming. 
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4. DEPLOYMENT AND ADOPTION OF FAST AND ULTRA-

FAST BROADBAND 

KEY FINDINGS 

 More than half of EU households had access to technologies offering at 

least 30 Mbps at the end of 2012. Cable is the predominant technology, and 

accounts for three quarters of NGA lines. 

 Europe’s NGA coverage falls short of that in the US, South Korea and Japan. 

 In terms of FTTP coverage, Europe is substantially behind Japan and South Korea, 

and to a lesser extent the US (although many EU Member States have higher FTTP 

coverage than the US). FTTP coverage in Australia and New Zealand is still low, 

despite extensive subsidy programmes. 

 Take-up of fast broadband is increasing rapidly. One fifth of European 

broadband connections were fast at the end of 2012; however, there is further 

scope to increase the take-up of services on existing NGA networks. Adoption of fast 

broadband remains far behind that of broadband as a whole. 

 Despite significant differences in NGA coverage and take-up, actual broadband 

speeds in Europe are not that different from those elsewhere. Several sources 

suggest that effective EU broadband speeds are higher than those in the US, 

and not as far behind Japan and South Korea as might be expected given the 

level of fibre penetration in those countries. There could be a number of 

explanations for this discrepancy.  

 If speeds achievable over copper continue to grow, Europe could come close to 

meeting the DAE target for universal coverage of 30 Mbps by 2020; however, most 

forecasts suggest that Europe is unlikely to meet the more challenging 100 Mbps 

target due to persisting gaps in the coverage of NGA technologies. 

 Most NGA in Europe to date has been installed by cable operators or (in some areas) 

by alternative operators and municipalities investing in FTTP. Cable and entrant 

deployments are expected to slow, whilst incumbent deployments are likely to 

overtake those of other operators. 

 There is infrastructure competition in some areas for fast broadband, for example 

between the incumbent and either a cable operator or alternative FTTP providers. 

Available data suggests that intra-modal (access-based) competition in fast 

broadband is more limited. This could become a concern if it leads to increased 

concentration in broadband markets over time.  

 Prices for fast broadband in Europe are much lower than in North America, Australia 

and New Zealand, although they are higher than those in South Korea. 

 

 

With the goal of universal basic broadband viewed as being close to achieved in much of 

Europe (notwithstanding the gaps highlighted in Chapter 2), considerable attention has 

been given to reaching targets for high-speed broadband by means of next generation fibre 

access infrastructure. The main DAE targets in relation to fast and super-fast broadband 

concern universal availability of 30 Mbps and for 50% of households to take-up 100 Mbps 

by 2020, which implies relatively high coverage of 100 Mbps. 
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4.1. Availability and gaps 

 

Figure 25 shows availability of next generation access infrastructure deemed capable of 

delivering 30 Mbps and above as of the end of 2012. This includes DOCSIS 3.0 cable, fibre-

to-the-curb (FTTC)/VDSL and fibre-to-the-premise (FTTP) technologies. As of 2011,151 just 

under 50% of EU households had access to infrastructure capable of delivering 30 Mbps or 

more. However, the majority (nearly three quarters) of existing NGA infrastructure was 

supplied through DOCSIS 3.0 cable.  

 

This means that rural areas (which are rarely served by cable) and countries lacking cable 

entirely such as Italy and Greece tend to fall behind on NGA coverage, while countries such 

as Belgium and Netherlands, which benefit from near universal cable coverage, have very 

high levels of NGA availability. 

 

Updated data from Point Topic152 shows that total NGA coverage (premises served with 

technologies offering 30 Mbps or more) had increased to around 54% at the end of 2012. 

As in the previous year, DOCSIS 3.0 cable again accounted for the majority (74%) of these 

connections.  

 

In coming years, the relative contribution of DOCSIS to overall NGA coverage is expected 

to decline because the majority (>90%) of existing cable lines have already been upgraded 

and there are no significant plans to expand the cable network. Additional NGA coverage is 

likely to come from upgrades (primarily by incumbents) of copper telephone lines to 

FTTC/VDSL (present in 25% of the NGA coverage area end 2012) and from installation of 

FTTP (now accounting for 12% of coverage). However, upgrades of the incumbent network 

often take place in areas where cable already exists, perhaps stimulated by competition 

from cable. Therefore, while FTTC deployment has added a choice of fast broadband 

provider in several areas, deployment patterns mean that it may take some time before 

FTTC/VDSL deployment significantly expands NGA coverage overall.153  

 

                                           
151 European Commission (2012a). 
152 European Commission (2013a), data from Digital Agenda Scoreboard. 
153 Coverage data for NGA is dependent on methodologies to address overlap. In the absence of precise mapping 

on the location of infrastructure, often an average is taken between the maximum and minimum potential 
coverage rates. If FTTC/VDSL is installed in mainly cable areas, this methodology may overestimate actual 
coverage. 
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Figure 25: Fast broadband coverage in Europe (end of 2012) 

 

 
 
Source: Point Topic, http://point-topic.com/case-studies/the-european-commission / 

 

In Chapter 2, we saw how even with existing lines, speeds tend to evolve over time due to 

developments in the equipment which drives the lines. Cable broadband technologies 

already offer more than 100 Mbps, and FTTC/VDSL technologies are likely to reach these 

speeds in time with the development of technologies such as vectoring. This means that 

availability of technologies delivering 30 Mbps today are likely to be able to reach the more 

challenging DAE speed target of 100 Mbps by 2020. As discussed in Chapter 2, 

technological developments mean that cable and FTTC/VDSL deployments may be able to 

reach DAE targets even if interpreted as implying symmetric download and upload speeds. 

 

http://point-topic.com/case-studies/the-european-commission%20/
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If, however, policymakers wanted to set our targets to match goals such as the 1 Gbps 

target recently set in South Korea (see Section 7.2.9), FTTP would presumably be needed 

to achieve these goals.154 

 

Here, the prospects for Europe look much weaker. While FTTP coverage reaches around 

60% in a number of the Eastern European countries such as Latvia, Lithuania and Slovakia, 

and is above 35% in Bulgaria, Portugal, Denmark and Sweden, it lies near or below 10% in 

the majority of the most highly populated European countries, taking the average EU-wide 

coverage rate to just 12.2% at the end of 2012,155 with relatively slow growth in FTTP lines.  

In this context, bringing EU infrastructure to match the capabilities of infrastructure in 

South Korea or Japan by 2020 would require significant public intervention. 

 

Figure 26: FTTP coverage as a proportion of households in selected countries 

(2011/2012) 

 

 
 
Source: International comparisons IDATE FTTx Watch Service 2013 (data end 2012), European comparisons Point 
Topic for European Commission 2012 (data end 2011); see http://www.idate.org/en/Research/FTTx-Watch-
Service/World-FTTx-Markets_57_.html  

 

It is particularly clear that Europe trails Japan and South Korea in terms of FTTP coverage. 

There is also a gap with the US, although this is less significant and applies only for certain 

countries within Europe. IDATE reports that out of around 115 million total households, 

there were around 22 million FTTH lines in the US at the end of 2012,156 a coverage of 

19%, compared with Europe’s coverage of 12% at the end of 2012 as reported by Point 

Topic.157 Several Eastern European countries, the Nordics and France had bypassed FTTP 

                                           
154  For an assessment of the cost implications of such a decision, see Section 4.6. 
155 European Commission (2012a), and European Commission (2013a) (data end 2012), and 2012 (data end 

2011). 
156 Fibre-to-the-Home Council Americas reports that there were 25.5m households connected by fibre in March 

2013. 
157 Figures from the FTTH Council/IDATE suggest an EU FTTH/B coverage rate of 14% at end 2012. 

http://www.idate.org/en/Research/FTTx-Watch-Service/World-FTTx-Markets_57_.html
http://www.idate.org/en/Research/FTTx-Watch-Service/World-FTTx-Markets_57_.html
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coverage levels in the US by this stage. Australia and New Zealand also had relatively low 

FTTP coverage at the end of 2012 although this is expected to change over time if, 

notwithstanding the just-completed election in Australia which may change technological 

priorities, these countries proceed with the implementation of regimes aimed at achieving 

near universal coverage of FTTP (see Section 7.2.7). 

 

If Europe were to adopt targets favouring or requiring the installation of FTTP technology, a 

core challenge would be low coverage rates in large countries including the UK, Poland and 

Germany, and the limited growth in FTTP coverage in Italy. 

NGA coverage data including all technologies is not readily available on a comparable basis 

outside the EU; however, IDATE data suggests that at the end of 2012, the US benefited 

from relatively high DOCSIS 3.0 cable coverage (of approx. 87%), while Canada benefited 

from high FTTC/VDSL coverage of around 60%. Although high in absolute terms, these 

coverage rates for other NGA technologies are comparable with those of EU countries which 

benefit from significant cable coverage such as Belgium and the Netherlands. 

 

4.2. Adoption 

 

Take-up or adoption in the context of fast and ultra-fast broadband could be measured in a 

number of ways. One measure would be the take-up of specific technologies often referred 

to as Next Generation Access (NGA), such as DOCSIS 3.0, FTTC/VDSL or FTTP. 

Alternatively, a measure which is more closely aligned with the DAE targets would be take-

up of fast and ultra-fast broadband at speeds greater than 30 Mbps or greater than 100 

Mbps. 

 

Figure 27 based on data collected by COCOM from EU member states158 shows that as of 

January 2013, NGA lines within Europe across all technologies had grown to account for 

than 20% of all fixed broadband lines, up from around 12% one year previously. More than 

50% of broadband lines were offered over NGA technologies in Romania, Belgium, Latvia 

and the Netherlands. Particularly significant increases in take-up of NGA technologies were 

also experienced in the Netherlands and the UK159 within the space of one year. 

 

                                           
158 COCOM – available on DAE Scoreboard website; https://ec.europa.eu/digital-agenda/en/create-graphs.  
159 WIK-Consult (2013), Estimating the cost of GEA, study for TalkTalk; available at:   

http://stakeholders.ofcom.org.uk/binaries/consultations/fixed-access-
markets/responses/TalkTalk_Group_second_addit1.pdf.    

The study highlighted high conversion rates in the UK. At the end of 2012, more than 50% of Virgin Media 
customers had converted to fast and ultra-fast broadband, and more than 50% of new BT Retail customers 
were reported as subscribing to fast and ultra-fast broadband. 

https://ec.europa.eu/digital-agenda/en/create-graphs
http://stakeholders.ofcom.org.uk/binaries/consultations/fixed-access-markets/responses/TalkTalk_Group_second_addit1.pdf
http://stakeholders.ofcom.org.uk/binaries/consultations/fixed-access-markets/responses/TalkTalk_Group_second_addit1.pdf
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Figure 27: Basic and high-speed (FTTP, Cable DOCSIS 3.0, VDSL or other NGA) 

penetration as a percentage of total broadband (January 2012-January 2013) 

 

 
 
Source: COCOM – available on DAE Scoreboard website; https://ec.europa.eu/digital-agenda/en/create-graphs 

 

The increase in use of NGA technologies has been partly, but not entirely, reflected in the 

take-up of fast and ultra-fast broadband at speeds of 30 Mbps or above (see Figure 28). 

For example, 25% of lines in the UK were based on NGA technologies, but only 15.5% of 

lines were offered at speeds of 30 Mbps or above. Across Europe as a whole, 15% of lines 

were sold at advertised speeds of 30 Mbps or more in January 2013 compared with more 

than 20% of lines provided via NGA technologies.160 The disparity between take-up of NGA 

technologies and high-speed services could be explained if end-users are choosing not to 

subscribe to or if providers are choosing not to offer high speeds even if the line would 

enable them to do so. Some consumers might also be using high speeds to deliver services 

other than broadband such as multi-channel HDTV. 

 

                                           
160 European Commission (2013b).  

https://ec.europa.eu/digital-agenda/en/create-graphs
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Figure 28: Fixed broadband lines by speed (digital agenda categories), January 

2013 

 

 
 
Source: COCOM – available on DAE Scoreboard website; https://ec.europa.eu/digital-agenda/en/create-graphs  

 

Data from EU member states has focused on the advertised speeds offered; however, 

another interesting aspect could be the download and upload speeds actually received by 

EU consumers. The chart below based on test results from Speedtest.net161 suggests that 

the average download speed experienced by users of speedtest was above 30 Mbps in 

Sweden, Romania, the Netherlands, Luxembourg and Lithuania, but was less than 10 Mbps 

in Italy, Greece and Cyprus. The poor speeds reported in Italy, Greece and Cyprus match 

the low recorded advertised speeds in Figure 29 and reflect low levels of NGA technology 

take-up. Equally, countries with higher actual reported speeds tend to be those with a 

greater proportion of NGA take-up.  

 

Speedtest.net also reports on the difference between actual and promised download speeds 

(the ‘promise’ index162). In this context, several Eastern European countries (e.g. Hungary, 

Slovakia, Lithuania, Latvia, Slovenia, Poland and Bulgaria) have had Household Promise 

Indices that have consistently exceeded 95%. On the other hand, Greece has consistently 

displayed the worst performance with a Download Promise Index of 40-45%. France’s 

Download Promise Index has remained more or less constant at 60%. The UK exhibited the 

largest improvement increasing from approximately 60% in 2011 to 75% in 2013. This 

improvement may have been due in part to increased publicity and awareness on actual vs. 

advertised speeds triggered by Ofcom on this issue.163  

 

                                           
161 Net Index: www.speedtest.net.  
162 http://www.netindex.com/promise/.  
163 Samknows data; http://www.samknows.com/broadband/news/new-report-published-from-ofcom-using-

samknows-data-11121.html and http://stakeholders.ofcom.org.uk/market-data-research/other/telecoms-
research/broadband-speeds/broadband-speeds-nov2012/.  

https://ec.europa.eu/digital-agenda/en/create-graphs
http://www.speedtest.net/
http://www.netindex.com/promise/
http://www.samknows.com/broadband/news/new-report-published-from-ofcom-using-samknows-data-11121.html
http://www.samknows.com/broadband/news/new-report-published-from-ofcom-using-samknows-data-11121.html
http://stakeholders.ofcom.org.uk/market-data-research/other/telecoms-research/broadband-speeds/broadband-speeds-nov2012/
http://stakeholders.ofcom.org.uk/market-data-research/other/telecoms-research/broadband-speeds/broadband-speeds-nov2012/
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Figure 29: Example Household Upload and Download Indices (as of 27 June 2013, 

EU-27) 
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Source: Net Index from Ookla/speedtest downloaded from http://www.speedtest.net / as of 27 June 2013 

 

A particularly surprising result from the speedtest.net survey is that the actual 

speeds achieved in countries which have been presented as being well in advance 

of Europe on fibre deployment actually appear to be closer than might be 

expected. Japan and South Korea, both of which have significant uptake of FTTH 

technology,164 achieved average actual download speeds of less than 35 Mbps as of June 

2013, although upload speeds were in excess of those in most European countries as 

expected given the symmetric nature of fibre-based services. Meanwhile, at 17 Mbps, the 

US achieved lower average actual download speeds than the UK, France and Germany, 

despite having higher fibre penetration and near-ubiquitous coverage of cable implying a 

much higher coverage of NGA technologies. The results suggest that basing targets on the 

roll-out or take-up of specific next generation technologies may not necessarily achieve 

goals related to service quality. They also suggest that factors other than the underlying 

technology are relevant in determining the speeds used by consumers. 

 

Supply-side factors could include the degree of competition which may influence the speed 

and price of the offers made via the available technologies. Demand-side factors could 

include willingness-to-pay for higher speeds, independent of the availability of high-speed 

offers. 

 

                                           
164 OECD broadband portal (http://www.oecd.org/sti/broadband/oecdbroadbandportal.htm): >60% broadband 

connections in Japan and South Korea based on fibre. 

http://www.speedtest.net/
http://www.oecd.org/sti/broadband/oecdbroadbandportal.htm
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Figure 30: Household Download and Upload Indices as of 27 June for selected 

non-EU 
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Source: Net Index from Ookla/speedtest downloaded from http://www.speedtest.net/  as of 27 June 2013 

 

While the speedtest results are interesting, it is important to note that there are significant 

variations between the Ookla/speedtest data and those from other sources such as M-Lab 

and Akamai (see Figure 31). 

 

http://www.speedtest.net/
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Figure 31: Actual download speeds according to M-Lab, Ookla, and Akamai 

 

 
Source: OECD (2013) 

 

An important caveat when interpreting data from all of these sources is the risk of self-

selection bias. Users who choose to use the Speedtest website or application do not 

necessarily constitute a random sample. For example, the higher reported rates by 

Ookla/speedtest might indicate a self-selection bias towards customers with higher 

bandwidth connections. 

 

The measurement methodology may also affect the reported speed. The OECD 

Communications Outlook165 notes that Akamai data includes mobile broadband services for 

some mobile networks, which may explain lower reported average rates. The inclusion of 

mobile in Akamai data may also help to explain why this indicator ranks the US more 

favourably than the other sources.  

                                           
165  OECD (2013), OECD Communications Outlook. 
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The US likely benefits from greater mobile data speeds than those in Europe thanks to the 

use of LTE, but according to the other sources is nonetheless not significantly ahead of 

Europe as regards speeds offered via fixed technologies.  

 

In a study for the European Commission,166 Samknows attempts to provide more granular 

data through measuring throughput data for a sample of consumers in 30 countries 

segmented according to the headline speeds to which they subscribe and according to the 

technologies used. Samknows found that the average download speeds of their sample 

were around 20 Mbps in March 2012. This represented 74% of the advertised headline 

speed, a relatively large gap, and similar to that reported by speedtest. While ratios of 

actual to advertised speeds in the EU compared negatively to the US’s actual versus 

advertised speed ratio of 96%, Samknows also found that actual average speeds in the US 

were generally lower than those in Europe for every technology considered. xDSL services 

averaged 7.2 Mbps in Europe and 5.3 Mbps in the US, cable achieved 33.1 Mbps in Europe 

and 17 Mbps in the US. For FTTx services, Europe averaged 41.02 Mbps whilst the US 

reached only 30.2 Mbps. Samknows identified that the actual speeds achieved as a 

proportion of advertised varied by technology, with cable and FTTx technologies more 

closely approaching advertised speeds than xDSL, which achieved just 63.3% of advertised 

speeds.  

 

Lower speeds achieved via the same technology in different countries could result from a 

number of factors. One possibility is that if there are insufficient competitive constraints 

from standard broadband and/or cable on NGA-based products, consumers may be priced 

out of using higher speeds in certain countries. Another possible reason could be 

technological. Figure 32 shows that a substantial proportion of fibre-based broadband in 

certain countries comes from fibre-to-the-building (FTTB) rather than fibre-to-the-home 

(FTTH). FTTB connections could imply the sharing of fibre amongst a potentially large 

number of households within an apartment block, with the last segment of the network 

being supplied over copper. This could restrict the speed available to each household. The 

existence of dense housing units in some areas or countries, which makes FTTB viable, 

could also help to explain why FTTP coverage is higher in some countries than others. 

 

                                           
166 European Commission (2013f): Quality of broadband services in the EU March 2012. Study by SamKnows; 

available at: http://ec.europa.eu/digital-agenda/en/news/quality-broadband-services-eu-march-2012.  

http://ec.europa.eu/digital-agenda/en/news/quality-broadband-services-eu-march-2012
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Figure 32: FTTH/B Global Ranking (end of 2012) 

 

 
Source: Montagne (2013), FTTH/B Panorama, presentation at FTTH Council Europe conference, London, 20 

February 2013; available at http://ftthcouncil.eu/documents/Reports/Market_Data_December_2012.pdf   

 

4.3. Projections on Next Generation Access (NGA) coverage and 
take-up 

 

A number of organisations have developed forecasts of NGA coverage and take-up. 

Projections from Analysys Mason167 for FTTx (FTTC/VDSL and FTTH/B), based on the stated 

roll-out plans of operators, suggest that coverage of FTTx by 2018 will approach or exceed 

90% of premises in the UK and Belgium, whilst it is expected to be between 65-90% of 

premises in Denmark, Finland, France, Lithuania, Bulgaria, Germany, Portugal, the 

Netherlands and Ireland. Japan and South Korea are still anticipated to have amongst the 

highest coverage worldwide. Coverage levels in the US are expected to reach only around 

60%, although additional coverage in the US comes from cable. 

 

                                           
167 Analysys Mason (2013), FTTx coverage, take-up and emerging technologies, Webinar May 2013. 

http://ftthcouncil.eu/documents/Reports/Market_Data_December_2012.pdf
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Figure 33: Analysys Mason forecast FTTx coverage as percentage of premises 

(2018) 

 

 
 
Source: Analysys Mason (2013) 

 

Analysys Mason’s FTTP coverage projections show the US and Canada remaining with 

coverage levels at just below 20% (this represents a freeze in US coverage compared with 

today), whilst several EU countries including the Netherlands, Spain, Estonia, Lithuania, 

Latvia, Sweden and France are expected to achieve FTTH coverage of 40% or more – levels 

which still however lag those in South Korea and Japan. Conversely, Greece, Belgium, 

Ireland, the UK, Romania, Czech Republic, Germany, and Austria are expected to have very 

low levels of FTTH coverage, whilst Italy’s current levels are not expected to increase.  

 

Because speeds available via ADSL are likely to increase beyond 30 Mbps by this stage, and 

due to the potential contribution from fixed wireless and mobile technologies, it is possible 

that, notwithstanding these coverage levels, Europe may come close to meeting its target 

for universal availability of 30 Mbps by 2020.168 However, Analysys’ projections concerning 

the take-up of NGA technologies (see Figure 34) suggest that the DAE target for 50% 

households to take-up 100 Mbps or more is unlikely to be met across Europe as a whole, 

although Belgium, the UK, Sweden, Germany, Denmark, the Netherlands, Ireland, Portugal 

and Hungary may reach or come close. 

 

                                           
168  Not all experts agree. See   

http://www.uswitch.com/broadband/news/2013/08/eu_to_miss_100_super_fast_broadband_coverage_target
_for_2020_/  

http://www.uswitch.com/broadband/news/2013/08/eu_to_miss_100_super_fast_broadband_coverage_target_for_2020_/
http://www.uswitch.com/broadband/news/2013/08/eu_to_miss_100_super_fast_broadband_coverage_target_for_2020_/
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Figure 34: Analysys Mason projections for active FTTx connections plus cable 

broadband connections as a percentage of premises (2018) 

 

 
 
Source: Ibid. 

 

Conversely, in a 2013 report,169 Point Topic suggests that NGA technologies will reach 90% 

of households by 2020, a level which might enable Europe to achieve the 100 Mbps DAE 

take-up target; however, as discussed in section 4.4.1, these findings assume low levels of 

overlap between technologies, an outcome that we consider implausible.  

 

In a report focused on FTTP deployment, Heavy Reading170 concludes that the EU will on 

average be behind international competitors, although with some national variations. 

 

When assessing the expected growth in the take-up of NGA going forwards, two questions 

are relevant. What are the gaps in availability of NGA-based technology (i.e. what 

proportion of households have no access to the technology)? And what is take-up as a 

proportion of the NGA-based lines installed? 

 

The DAE Scoreboard report of 2013171 reports EU coverage of NGA172 at 54% of households 

at end 2012, which represents some 113 million NGA lines and take-up of nearly 29 million 

NGA lines. This means that 46% of households had no option to take NGA – a gap that can 

only be addressed through additional roll-out. However, only around 25% of customers in 

Europe which had the option to subscribe to NGA had done so. This compares with more 

than 70% of standard broadband-enabled households subscribing to broadband.  

                                           
169  Point Topic (2013b), VDSL in Europe’s future – a successful strategy for superfast broadband; available at: 

http://point-topic.com/wp-content/uploads/2013/08/Point-Topic-VDSL-in-Europes-future-130812.pdf.  
170  Heavy Reading (2013), European FTTH Forecast 2012-2017 Behind the Numbers 
171 https://ec.europa.eu/digital-agenda/sites/digital-agenda/files/DAE%20SCOREBOARD%202013%20-%202-

BROADBAND%20MARKETS%20.pdf .  
172 It is noteworthy that references in data on NGA collected for the European Commission typically refer to 

technologies capable of delivering 30 Mbps, rather than the ultra-fast broadband speed of 100 Mbps defined in 
the DAE targets. 

http://point-topic.com/wp-content/uploads/2013/08/Point-Topic-VDSL-in-Europes-future-130812.pdf
https://ec.europa.eu/digital-agenda/sites/digital-agenda/files/DAE%20SCOREBOARD%202013%20-%202-BROADBAND%20MARKETS%20.pdf
https://ec.europa.eu/digital-agenda/sites/digital-agenda/files/DAE%20SCOREBOARD%202013%20-%202-BROADBAND%20MARKETS%20.pdf
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This implies that, independent of efforts to increase roll-out, there is significant scope to 

increase Europe’s NGA take-up by improving the conversion of broadband customers onto 

existing NGA lines. 

 

Across Europe, it is noteworthy that although DOCSIS 3.0 accounts for 74% of NGA 

coverage, only 57% of NGA subscriptions were on the basis of DOCSIS 3.0. VDSL, which is 

available in nearly half of areas served by NGA, accounted for just 15% of all NGA 

subscriptions.173 On this basis, it seems that improvements in ‘conversion’ rates (the 

fraction of homes potentially served that actually take up the service) for VDSL in 

particular, a technology typically supplied by incumbent operators, could lift take-up 

overall. Although FTTP is not widespread, its take-up rate was relatively high. This could be 

due to the absence of effective alternatives in some of the areas where FTTP is available 

(which include several countries in Eastern Europe), or greater perceived benefits from 

FTTP as compared with existing technologies thereby encouraging conversion. 

 

Figure 35: Conversion rates174 by technology (Jan 2013) 

 

 
 
Source: Calculations based on Point Topic data from European Commission, https://ec.europa.eu/digital-
agenda/en/create-graphs 

4.4. Competition in NGA 

 

4.4.1. Infrastructure-based competition 

 

In broadband indicators issued in June 2013, the European Commission noted that market 

shares for NGA lines were significantly higher for entrants (at 78%) than for incumbents, 

which maintained just 22% market share.175 The high market share of entrants in NGA is 

largely due to the significance of cable operators in the provision of NGA, and the role of 

                                           
173 Data drawn from European Commission (2013a), data from Digital Agenda Scoreboard and COCOM; 

https://ec.europa.eu/digital-agenda/en/create-graphs . 
174  Again, the conversion rate is the fraction of homes potentially served (for cable, ‘homes passed’) that actually 

take up the service. 
175 European Commission (2013b). 

https://ec.europa.eu/digital-agenda/en/create-graphs
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alternative operators and municipalities as investors in FTTH technologies.176 Competition in 

NGA on this basis largely represents end-to-end infrastructure competition (inter-modal 

competition) between alternative investors and incumbents (in areas where they have 

upgraded copper networks to FTTC, or more rarely to FTTP). 

 

A just-released report by Point Topic177 considers the degree of overlap among different 

NGA technologies (DOCSIS 3.0, VDSL and FTTP). They raise an important question. The 

level of duplicate infrastructure is crucial not only for understanding coverage, but also for 

understanding the degree of inter-modal competition; however, as Point Topic 

acknowledges, their assessments have not been made on the basis of actual mapping data 

from infrastructure providers, but rather on the basis of assumptions regarding overlap. 

This means that they could underestimate or overestimate the true levels of infrastructure 

competition in NGA, thus affecting the assumed overall coverage levels. The published 

Point Topic figures suggest and project a relatively lower degree of overlap between 

DOCSIS 3.0 and VDSL than we consider to be probable. If Point Topic’s projections are 

correct, there may be more cause for optimism on reaching the DAE NGA coverage targets, 

as the projections suggest that 90% of households could be served by 2020; however, this 

distribution suggests very limited infrastructure competition in NGA, which raises questions 

as to how competition could be ensured in high speed services, especially in areas covered 

only by cable (which is typically not subject to regulation), a point that we return to in 

Section 4.4. 

 

Figure 36: Point Topic projections for coverage and overlap of NGA technologies 

in Europe, end 2020 

 

 
Source: Point Topic (2013b) 

                                           
176 Montagne (2013), FTTH/B Panorama, presentation at FTTH Council Europe conference, London, 20 February 

2013; available at http://ftthcouncil.eu/documents/Reports/Market_Data_December_2012.pdf page 10 

reports that of FTTH/B projects in the EU39 at end 2012, alternative operators accounted for 71%, 
municipalities 6% and incumbents 23%. 

177 Point Topic (2013b). 

http://ftthcouncil.eu/documents/Reports/Market_Data_December_2012.pdf
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An understanding of actual regional NGA coverage and overlap will prove increasingly 

important in accurately assessing overall NGA coverage against DAE targets and levels of 

infrastructure competition, which are relevant to decisions by national regulatory 

authorities concerning regulation in the sector. 

4.4.2. Access-based competition 

 

Although there has been a European Commission Recommendation advocating regulated 

access to the NGA networks of operators with SMP since 2010,178 there is relatively little 

data available on the amount of access-based intra-modal competition on NGA networks. 

Data based on a survey of NRAs and access-seekers compiled by WIK in 2012179 suggests 

that there was relatively little take-up of access to NGA networks as of 2011, with some 

limited exceptions in the Netherlands (FTTH unbundling), Germany (VDSL wholesaling, sub-

loop unbundling (SLU)180) and France (sharing of the fibre terminating segment on the 

basis of symmetric measures). In its July 2013 consultation on the wholesale local access 

market,181 Ofcom reported that more than 85% of subscriptions to virtual unbundling of 

incumbent British Telecom (BT)’s wholesale NGA access lines (largely FTTC/VDSL) were 

associated with BT’ in-house Retail broadband provider, a significantly higher proportion 

than BT Retail‘s market share in the provision of basic broadband (DSL) lines. 

 

These findings suggest that whilst there may be infrastructure-based competition for NGA 

in some areas (primarily between cable or FTTH-based entrants and the incumbent 

although the precise scope is unknown), there is considerably less access-based 

competition than experienced for standard broadband, where local loop 

unbundling (LLU) plays a significant role. This could become a concern for consumers 

and policymakers if it results in a significant reduction in retail competition for higher speed 

broadband over time compared with existing levels of competition in standard broadband.  

 

Some studies182 have also suggested that adoption rates for incumbents on their 

FTTC/VDSL platforms could be improved if they provided attractive wholesale offers, 

thereby allowing competitors to market their platform. 

 

As noted in Section 4.4.1, Figure 36 reveals a dilemma from a regulatory perspective. 

Portions of a Member State’s territory may be served by only a single NGA provider, which 

in some cases would be a cable operator or another independent provider rather than the 

traditional incumbent. The Point Topic estimates in Section 4.3 suggest that this might be 

widespread. In this scenario, policymakers would need to consider whether access to 

alternative NGA networks should be mandated in order to boost retail competition; at the 

same time, there is a need to balance these needs against the risk of discouraging 

alternative NGA deployment.  

                                           
178 European Commission (2010), Commission Recommendation of 20 September 2010 on regulated access to 

Next Generation Access Networks (NGA); available at:   
http://eur-lex.europa.eu/LexUriServ/%20LexUriServ.do?uri=OJ:L:2010:251:0035:0048:EN:PDF.  

179 Kiesewetter, W., Lucidi, S., Neumann, K.-H. and U. Stumpf (2012), NGA Progress Report. WIK-Consult study 
for ECTA; available at:  
http://www.wik.org/index.php?id=studiedetails&L=1&tx_ttnews%5Bpointer%5D=2&tx_ttnews%5Btt_news%
5D=1411&tx_ttnews%5BbackPid%5D=85&cHash=faa66cf28a16361c5df48e2e56ba3a8f.  

180  Sub-loop unbundling differs from LLU in that only the portion of the local loop from the street cabinet to the 
customer premises is unbundled. 

181 OFCOM (2013), Fixed access market reviews: wholesale local access, wholesale fixed analogue exchange 
lines, ISDN2 and ISDN30, Consultation on the proposed markets, market power determinations and 
remedies; available at: http://stakeholders.ofcom.org.uk/binaries/consultations/fixed-access-market-

reviews/summary/fixed-access-markets.pdf.  
182 Analysys Mason (2010); Elixmann, D. et al. (2008), The Economics of Next Generation Access, study for 

ECTA; available at: http://wik.org/uploads/media/ECTA_NGA_masterfile_2008_09_15_V1.pdf.  

http://eur-lex.europa.eu/LexUriServ/%20LexUriServ.do?uri=OJ:L:2010:251:0035:0048:EN:PDF
http://www.wik.org/index.php?id=studiedetails&L=1&tx_ttnews%5Bpointer%5D=2&tx_ttnews%5Btt_news%5D=1411&tx_ttnews%5BbackPid%5D=85&cHash=faa66cf28a16361c5df48e2e56ba3a8f
http://www.wik.org/index.php?id=studiedetails&L=1&tx_ttnews%5Bpointer%5D=2&tx_ttnews%5Btt_news%5D=1411&tx_ttnews%5BbackPid%5D=85&cHash=faa66cf28a16361c5df48e2e56ba3a8f
http://stakeholders.ofcom.org.uk/binaries/consultations/fixed-access-market-reviews/summary/fixed-access-markets.pdf
http://stakeholders.ofcom.org.uk/binaries/consultations/fixed-access-market-reviews/summary/fixed-access-markets.pdf
http://wik.org/uploads/media/ECTA_NGA_masterfile_2008_09_15_V1.pdf


Policy Department A: Economic and Scientific Policy 

_________________________________________________________________ 

PE 507.479 112 

Areas in which cable and FTTC are both present, but where cable clearly has a lead over 

incumbents in fast broadband take-up, may also present challenges. It is just this kind of 

scenario for broadband that contributed to the ultimate deregulation of incumbent networks 

in the US. An alternative approach could be to consider symmetric regulation in these 

circumstances.  

 

4.5. Pricing and willingness to pay (WTP) 

 

Bundles with telephony and TV play a significant role in the provision of NGA-based 

services. Across the EU27, the median price for broadband Internet access at 30 Mbps with 

telephony was €47.10 in January 2013 and €56.80 for TV, telephone and broadband. Prices 

for triple play bundles with 30 Mbps broadband are recorded as falling from around €80 per 

month in 2007.183  

 

In Section 3.5, we provided perspective on the price of broadband bundles with 30 Mbps in 

comparison with standard broadband. As of 2013, the price gap between 30 Mbps and 

lower speed offers of from 12-30 Mbps (i.e. based on standard broadband) was 

approximately €5 per month.  

 

This gap is interesting in light of survey information concerning willingness to pay for high 

speed broadband. The August 2013 Electronic Communications Household Survey184 found 

that a significant number of broadband subscribers (44%) consider download speed as a 

primary factor when choosing an Internet subscription, and 43% experienced difficulties 

accessing content due to insufficient download speeds or capabilities; however, the findings 

indicate that a majority of respondents would neither be prepared to pay more for a higher 

speed connection, nor to change their service provider if offered a higher speed elsewhere. 

The results varied by country, however, with customers in Sweden, Denmark, Ireland and 

the UK most likely to pay more, whilst those in Portugal, Spain, Cyprus and France were 

least likely to pay more. Consistent with many others, the Caisse de Dépôts has estimated 

that incremental WTP for ultra-fast broadband is not more than €5 per month.185 

 

For international comparisons, the OECD reports prices for 30 Mbps services and 

above. It is noteworthy that charges in South Korea for these speeds are very 

low, whilst charges in Japan are comparable with many European markets. 

Charges in the US, Canada, and New Zealand are, by comparison, high compared 

with European benchmarks.186  

 

Within Europe, there was a wide range of prices for fast broadband, with Slovakia, Belgium 

and the UK having some of the lowest reported prices, whilst prices in Italy and Spain are 

amongst the highest in the OECD. 

                                           
183 Pricing data should be treated with some caution as analysed tariffs may not represent those for which there 

is greatest take-up. 
184 European Commission (2013c). 
185 Costa Elias, H. (2011), ‘When and why PPPs are an option for NGA?’ EPEC workshop, Caisse des Dépôts, 15 

February 2011; available at: http://www.eib.org/epec/resources/presentations/nga-roundtable-costa-
elias.pdf.  

186  OECD (2013) reports charges for broadband baskets at 30Mbps and above and for 45Mbps and above at both 

‘low’ and ‘high’ levels of usage. In all cases, charges in the US and New Zealand, and to a lesser extent 
Canada are high relative to European benchmarks. Charges in Australia appear to be above the EU average in 
the majority of comparisons, but are lower than those in the US, Canada and New Zealand. 

http://www.eib.org/epec/resources/presentations/nga-roundtable-costa-elias.pdf
http://www.eib.org/epec/resources/presentations/nga-roundtable-costa-elias.pdf
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Figure 37: OECD fixed broadband high price basket (42 GB, 30 Mbps and above, as 

of Sept. 2012) 

 

 
 
Source: OECD (2013), op. cit. 

 

4.6. CAPEX requirements for fibre-based NGA deployment 

 

In its 2010 Communication on European Broadband,187 the Commission reported that 

substantial investments would be required to meet the DAE targets. At that time, they 

reported that a review of recent studies indicated that €38-€58 billion would be needed to 

achieve universal coverage of 30 Mbps by 2020 using a mix of VDSL and next generation 

wireless, whilst between €181 billion and €268 billion would be needed to provide sufficient 

coverage so that 50% of households take up a 100 Mbps service.188 It has become 

apparent over time that the technologies included in the assessment make a considerable 

difference to the total cost involved. In 2010, it was assumed that FTTP technology would 

be needed to meet the 100 Mbps target. Subsequent evaluations such as some of the 

scenarios by the European Investment Bank (EIB) have assumed that cable and VDSL will 

by 2020 be capable of offering 100 Mbps in the downstream direction.  

 

There have been numerous independent estimates the capital expenditure required to 

install FTTC and FTTP networks, a few of which also consider cable. These costs are critical 

both to assessments as to whether the DAE targets are achievable and as to whether the 

last mile of NGA infrastructure constitutes a natural monopoly (or duopoly) or is potentially 

contestable.  

 

While there is some variation in the estimates of capital expenditure (CAPEX), we note that 

the assumptions used in many of the studies, such as the absence of competing platforms 

in the calculation of CAPEX required to meet the DAE targets by the EIB, or relatively high 

                                           
187 European Commission Communication on European Broadband: investing in digitally driven growth COM 

(2010) 472 Differences are mainly due to varying distributions of household density and the mix of 

technologies. 
188 The sources reported by the Commission were Plum/Cave – Broadband Stakeholder Group, JP Morgan and 

Analysis Mason (UK). 
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take-up rates on the NGA platform,189 inherently imply that duplication in NGA networks is 

expected to be limited (or would need to be limited in order to keep costs manageable).  

 

A July 2012 report by the FTTH Council Europe190 estimates on the basis of their own 

calculations a total cost of €202 billion to install FTTH across the EU 27 (including 100% 

homes passed and 50% of homes connected) resulting in an average cost per household of 

approximately €957. The cost of covering the 35% of households in so-called ‘grey’ areas 

(areas in which only one network exists) was estimated at €73 billion, which equates to 

approximately €988 per household.  

 

Analysys Mason191 estimates an average cost of US $600 (€443)192 per home passed with 

FTTH/GPON with an additional cost of US $500 (€369) per home connected;193 however, 

the cost per premise passed may be less than US $300 (€221) in countries such as Spain 

and Portugal which benefit from available duct infrastructure. Analysys also assumes that 

costs will reduce over time such that FTTH/GPON would cost around US $930 (€686) per 

home passed and connected on average by 2018. Assuming 50% of homes connected, the 

average cost under Analysys’s calculations would be approximately US $850 (€627)194 per 

household, considerably lower than other estimates. Analysys Mason and others highlight 

the sensitivity of NGA costs to population density, with the estimated cost of FTTH/GPON 

exceeding US $4 000 (€2 950) in the least dense 10% of geographic regions.  

 

Analysys’s baseline assumption is that passing and connecting a home with FTTH/GPON 

costs four times as much as with FTTC/VDSL195 (i.e. in the range of €160 per household), 

and that the cost of upgrading cable lines to DOCSIS 3.0 is less than US $100 (€75) per 

household.196 Importantly, Analysys Mason also estimates the cost of FTTB (fibre-to-the-

building) is 70% lower than the cost for FTTH due to savings on the in-building wiring. FTTB 

is a solution often used in areas or countries with very densely populated areas with many 

large apartment buildings. Although FTTB figures are normally included within statistics for 

FTTH, the performance of FTTB often depends on a significant portion of the service being 

delivered via copper infrastructure within the building.  

 

                                           
189 50% homes connected in FTTH Council Europe estimates. 
190 FTTH Council Europe (2012), The Cost of meeting Europe’s network needs; available at:   

http://www.ftthcouncil.eu/documents/Reports/Cost_Model_Report_Full_Version.pdf.  
191 Analysys Mason (2013). 
192  Assumed exchange rate 1US$=€0.74. 
193 Similar to other studies, Analysys concludes that capex requirements are substantially higher in areas with 

low housing density, with the cost of passing a home by FTTH exceeding US$4,000 in the least dense areas. 
194 Exchange rate US$1=€0.74. 
195 This ratio is supported by other studies e.g. Elixmann et al. (2008), op. cit. 
196 Analysys Mason (2012a), FTTx roll-out and capex forecasts, 2012–2017, Webinar April 2012. 

http://www.ftthcouncil.eu/documents/Reports/Cost_Model_Report_Full_Version.pdf
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Figure 38: Cost per premise passed and connected 

 

 
Source: Analysys Mason (2013) 

 

A study by the European Investment Bank (EIB)197 found that different levels of CAPEX 

would be needed to achieve the Digital Agenda for Europe targets depending on the 

assumptions made concerning technologies, and on how one interprets the DAE objectives. 

Do 30 Mbps and 100 Mbps represent advertised speed or guaranteed speed, and if 

guaranteed, is it guaranteed in both directions? A particular strength of this study is that it 

takes cable into account, rather than limiting itself to the question of fibre-based 

deployment. Note, however, that the EIB’s most ambitious scenario (guaranteed bandwidth 

in both directions) requires FTTH deployment. 

 

The costs per country are as shown in Figure 39. Cost figures presented without brackets 

describe the total cost excluding cable in the calculation, while figures in brackets represent 

the (much lower) total cost if the existing cable infrastructure is fully considered. The four 

scenarios (Minimum, Base, Advanced, Maximum) refer to different levels of quality in 

fulfilling the Digital Agenda: 

 

 Minimum: Theoretical download speed, with Internet centres in rural areas 

 Base: Theoretical download speed, coverage of the household 

 Advanced: Actual download speed, coverage of the household 

 Maximum: Actual symmetric download and upload speed, coverage of the household 

 

 

                                           
197 Hätönen (2011).  
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Figure 39: Cost per country in all scenarios 

 

 
 
Source: Hätönen (2011) 
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By contrast, a May 2013 report by Point Topic198 extrapolated data collected by Point Topic 

in the context of its report on NGA coverage for the European Commission to reach an 

investment requirement of €82 billion for 100% NGA coverage, with the majority 

(€52 billion) required for rural coverage. Point Topic estimates the cost of serving a home 

in an urban area at just €150, whilst it proposed that subsidies for rural coverage should be 

capped at €2,000 per home. 

 

Much of the cost analysis conducted in recent years has sought to find less expensive ways 

to deploy fast broadband, but there has been recent interest in Europe in moving the 

discussion in the opposite direction. What might it take to achieve 1 Gbps speeds 

instead of 100 Mbps, as South Korea is now committing itself to do (see Section 

7.2.9)? 

 

Current cable and mobile networks could not achieve 1 Gbps, and near term 

prospects for reaching 1 Gbps are not encouraging. In the longer term, we assume 

that all technologies will improve over time.199  

 

With current technology, distribution within the building would presumably have to be by 

means of fibre, since copper-based solutions are unlikely to exceed about 200 Mbps.200 This 

implies the need for an FTTH solution rather than FTTP. 

 

The costs for deploying such a network capable of serving 50% of the population are 

probably not much in excess of those that the EIB estimated for their most ambitious 

scenario. The cost of civil works (digging and trenching) are substantially the same as for 

100 Mbps via point to point FTTH. Other costs might be slightly greater, but the difference 

is not great.201 

 

The choice of the Australian NBN to deploy 1 Gbps FTTP service instead of the initially 

promised 100 Mbps FTTP (see Section 7.2.7) would tend to confirm this analysis.202 

 

It should be noted that the costs estimated under these studies depend critically on a 

number of assumptions, and therefore the results may not be strictly cross-comparable. 

Key assumptions include: 

 

 The degree to which duct infrastructure may be re-used. 

 Whether the cost calculations take account of infrastructure duplication. 

 The coverage area (whether all households in Europe are served) 

 

                                           
198 Point Topic (2013b): Europe’s broadband investment needs, London, May 2013; available at: http://point-

topic.com/wp-content/uploads/2013/05/Point-Topic-Europes-superfast-broadband-investment-needs-
20130520-1.2.pdf.  

199  Future cable networks with DOCSIS 4.0 and future mobile networks with LTE release 12 will considerably 
faster than today’s networks, but whether they will realistically achieve 1 Gbps is still speculative. 

200  In the intermediate term, G.Fast could support speeds of perhaps 500 Mbps over short distances. 
201  The cost of the fibre for FTTH is slightly higher than that for FTTP because a fibre per home is needed instead 

of a fibre per premise. Some additional cost in the core and aggregation networks can be expected, but this is 

a function of the use that is actually made of the network, and will tend to be an order of magnitude less than 
the cost of the access network. 

202  Note, however, that plans for the NBN are in flux due to the change of leadership in the recent elections. 

http://point-topic.com/wp-content/uploads/2013/05/Point-Topic-Europes-superfast-broadband-investment-needs-20130520-1.2.pdf
http://point-topic.com/wp-content/uploads/2013/05/Point-Topic-Europes-superfast-broadband-investment-needs-20130520-1.2.pdf
http://point-topic.com/wp-content/uploads/2013/05/Point-Topic-Europes-superfast-broadband-investment-needs-20130520-1.2.pdf
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4.7. Monthly wholesale charges for FTTx services 

 

CAPEX estimates showing that Europe requires many billions of euros in order to 

meet targets for NGA (especially to achieve coverage outside of urban areas) may 

raise concerns that the targets are not achievable; however, whilst large, CAPEX 

requirements should be assessed in context. Analysys Mason estimates that total 

actual NGA CAPEX will constitute around 30-35% of fixed CAPEX budgets until 2015.203 The 

CAPEX directed to economically viable areas might represent to some extent ‘business as 

usual’ replacements of depreciated infrastructure (see also Section 5.2). High levels of 

CAPEX are also likely to be recovered over long periods.  

 

Some studies and NRAs have estimated or calculated the monthly wholesale charges that 

would apply for NGA technologies if calculated on the basis of cost-orientation.204 Such 

calculations require a number of assumptions to be made including asset lifetimes, the level 

of the cost of capital, the extent to which investments are risky, and penetration forecasts. 

 

In a March 2013 study,205 WIK estimated that the monthly cost associated with rental of 

the fibre portion of a network upgraded with FTTC/VDSL in the UK in commercially viable 

areas (above the cost associated with the copper network sub-loop or full loop) was 

approximately GBP 4.40 (approx. €5.10206) based on an estimated 70% duct re-use.  

 

As regards FTTH networks, WIK estimated in a 2011 study207 that the monthly cost of point 

to point FTTH access in economically viable areas of a hypothetical representative country 

based on an average European population distribution would be €11.65 per month if a 

portion of ducts were re-used, or €13.92 in a scenario in which all ducts and cables were 

built from scratch. These estimates for the cost of an FTTH access network were between 

€3 and €5.50 higher than the average EU-wide charges for copper unbundling (of €8.55 per 

month) at that time. It is important to note that these estimates assume a long run 

scenario in which all existing copper customers are transferred to the FTTH network. 

 

The monthly cost uplift of around €5 highlighted by WIK for installation of FTTC alongside 

the existing copper network and for the replacement of the copper network with FTTH 

(implying switch-off of the network) are interesting in that they match the average EU-wide 

retail price difference between basic broadband and fast broadband (broadband capable of 

at least 30 Mbps). If customers are willing to pay this price differential for higher speed 

broadband (for which the evidence is conflicting), this may indicate that there is a viable 

business case going forwards for FTTC (and in future an FTTH network replacing the 

existing network), at least in economically viable parts of the territory.208  

                                           
203 Analysys Mason (2012b), FTTx roll-out and capex in developed economies: forecasts 2012-2017. 
204  In the context of European regulatory policy, cost-orientation means that charges are regulated on the basis 

of the costs of the considered service (usually the costs of constructing the service from scratch (current 
costs)) and include an uplift for operational costs and to reflect costs which are common to the considered 
service and other services (common costs) and including a fair ‘return on capital’ which reflects the risks 
incurred. This approach to calculating charges on the basis of costs is referred to as Long Run Incremental 
Costs + mark-up (LRIC+). 

205 WIK-Consult (2013).  
206 GBP - Euro exchange rate assumed to be 1.16. 
207 Hoernig, S. et al. (2011), Wholesale pricing, NGA take-up and competition, WIK-Consult Study for ECTA, April 

2011; available at:  
http://www.wik.org/index.php?id=studiedetails&L=1&tx_ttnews%5Bpointer%5D=4&tx_ttnews%5Btt_news%
5D=1284&tx_ttnews%5BbackPid%5D=85&cHash=f03dea9d273fff96bc8d476c381077e8.  

208 In at least two countries, reference offer charges have been set for FTTH access. Reggefiber in the 

Netherlands has chosen to set a monthly regionally averaged charge for FTTH unbundled access of €16.39, a 
rate below the cap calculated by the NRA. The Swedish NRA PTS calculated the cost-based monthly charge for 
an unbundled FTTH line at 128SEK (€14.77). 

http://www.wik.org/index.php?id=studiedetails&L=1&tx_ttnews%5Bpointer%5D=4&tx_ttnews%5Btt_news%5D=1284&tx_ttnews%5BbackPid%5D=85&cHash=f03dea9d273fff96bc8d476c381077e8
http://www.wik.org/index.php?id=studiedetails&L=1&tx_ttnews%5Bpointer%5D=4&tx_ttnews%5Btt_news%5D=1284&tx_ttnews%5BbackPid%5D=85&cHash=f03dea9d273fff96bc8d476c381077e8
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In turn, however, it should be noted that these relatively reassuring cost estimates are 

based on scenarios in which there is significant customer penetration on the NGA platform 

(i.e. high take-up as a proportion of coverage). This could not be achieved if there were 

significant infrastructure-based competition resulting in three or more duplicate access 

facilities based perhaps on different technologies (or, in the case of FTTH, if copper 

networks are maintained alongside FTTH for more than a brief transitional period). In 

other words, extensive network duplication may increase unit costs beyond levels 

which consumers would be prepared to pay.  

 

                                                                                                                                       
208 Take-up of wholesale lines on the basis of these rates is not publicly available, but is likely to be relatively 

low, given overall low levels of take-up of access based on NGA across Europe.  
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5. THE FINANCIAL MARKETS 

KEY FINDINGS 

 The overall value of the fixed telecommunications sector in Europe has 

been declining. Revenues and investment have also fallen on average 

across the EU in recent years, whilst those in other regions such as the US, 

South Korea and Japan have increased. 

 These declines are not uniform amongst telecommunications players operating in 

Europe. 

 Telecoms sector revenues as a proportion of GDP have been persistently higher in 

the US since the early days of liberalisation. The reasons are not altogether clear. 

Regulatory factors, higher pricing power on the part of network operators, scale 

economies, and greater take-up of services likely play a role.  

 Countries with lower (fixed and mobile) revenues also have tendency to 

have lower levels of investment. The linkages and direction of causality are not 

altogether clear. It could be that weaker revenues deprive companies of the capital 

to invest, or alternatively investing in new infrastructure could enable companies to 

raise revenues by offering services for which customers are willing to pay more.  

 Measured according to what we believe is the most appropriate metric (EBIT 

margins), the profits of most of the largest European incumbents have been falling 

in recent years, whilst those of entrants have been increasing to converge with 

those of incumbents. There is no evidence that any operators are making excessive 

profits when all business activities are considered. 

 Levels of debt seem to be a concern for some European operators. Short term 

pressures to ‘deleverage’ may be hampering the ability of some firms to invest for 

the future. 

 Regulation is one of many factors influencing financial performance, and 

applies not only to the fixed but also to the mobile segment. 

 Financial indicators need to be interpreted with care from a policy perspective. 

Depending on the reasons, high revenues and investment levels may have either 

positive or negative implications.    

 

 

 

In this chapter, we review the financial performance of the telecommunications sector in 

Europe and how it compares internationally. We also assess the relevance of financial data 

to policymaking and the DAE targets. 

 

Policymakers have taken an increasing interest in data on the financial aspects of the 

sector. A number of reports have suggested that investment in NGA may be linked to the 

financial health of the sector. 
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In particular, declining revenues in the EU have been cited by some stakeholders as a 

factor holding back investment in NGA.209  

The EU’s relatively poor financial performance compared with certain other regions in 

recent years has also been cited as evidence that Europe is falling behind. 

 

5.1. Share price trends  

 

The overall financial value of the European fixed telecommunications sector has been 

declining in recent years, largely driven by falling share prices of some of Europe’s largest 

telecommunications operators. HSBC has for example highlighted declining 

telecommunications share prices relative to European indices.  

 

Figure 40: Relative telecommunications share price (Eurostoxx 600) performance 

(base 100) (1999-2013) 

 

 
 
Source: Stephen Howard (HSBC) based on Thomson Reuters Datastream and DJ Stoxx data (2013) “Creating a 
Single Telecoms Market” (PowerPoint presentation), HSBC, June 2013 

 

Marketline reports that the total value of fixed line telecommunications fell to €117.1 billion 

in 2011 from €134 billion in 2007.210 

 

 

                                           
209 See for example BCG (2013), Reforming Europe’s telecoms regulation to enable the digital single market. 

Study for ETNO, July 2013; available at:   
http://www.etno.be/datas/publications/studies/BCG_ETNO_REPORT_2013.pdf; and AT Kearney (2013): A 
future policy framework for growth. Study for the European Telecommunications Network Operators' 

Association (ETNO); available at: http://www.atkearney.com/communications-media-technology/featured-
article/-/asset_publisher/8RuTMUxXJpxX/content/a-future-policy-framework-for-growth/10192.  

210 Fixed line telecoms in Europe: MarketLine Industry Profile September 2012: http://www.marketline.com/.  

http://www.etno.be/datas/publications/studies/BCG_ETNO_REPORT_2013.pdf
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Figure 41: Europe fixed line telecommunications market value 

 

 
Source: Fixed line telecoms in Europe: MarketLine Industry Profile September 2012: http://www.marketline.com/  

 

Overall trends, however, mask differences in the underlying performance of the major 

companies. Deutsche Telekom211, Orange212, Telecom Italia213 and Telefonica214 all under-

performed the FTSE Eurofirst 300 Index215 during this period; however, UK (fixed only) 

incumbent BT216 and Liberty Global217 (a US-listed company focused on European cable 

markets) substantially outperformed the index. Amongst listed entrants focused on fixed 

telecommunications, Iliad218 (France), Talk Talk219 (UK), and Jazztel220 (Spain) also 

outperformed the index. The differences between operators in total shareholder returns 

over the period 2007-2012 can be seen in Figure 42 based on forthcoming BCG research 

for the World Economic Forum.221 The median decline of 1.8% per annum in shareholder 

returns in Europe is related to the relatively large weight of the poorly performing 

companies as a proportion of sectoral value in Europe. 

 

Amongst international competitors, the share price performance of US-based 

Verizon222 and AT&T223 was significantly better than that of many of the 

continental European incumbents, but comparable to that of BT.  

                                           
211 Deutsche Telekom investor relations http://www.telekom.com/investor-relations.  
212 Orange finance http://www.orange.com/en/finance.  
213 Telecom Italia investor relations http://www.telecomitalia.com/tit/en/investors.html.  
214 Telefonica investor relations http://www.telefonica.com/en/shareholders_investors/jsp/home/.  
215 The 300 largest companies ranked by market capitalisation in the FTSE Developed Europe Index as recorded 

on http://www.ft.com/. 
216 BT Plc investor relations  

http://www.btplc.com/Sharesandperformance/Contactus/Contactinvestorrelations/Contactinvestorrelations.ht
m. 

217 Liberty Global investor relations http://www.libertyglobal.com/ir.html.  
218 Iliad investor relations http://www.iliad.fr/en/ . 
219 Talk Talk Group investor relations http://www.talktalkgroup.com/investors.aspx.  
220 Jazztel investor relations http://inversores.bolsa.jazztel.com/home-eng.  
221 BCG forthcoming research (2013b) as part of a project undertaken with the World Economic Forum. 
222 Verizon investor relations http://www.verizon.com/investor/.  
223 AT&T investor relations http://www.att.com/gen/landing-pages?pid=5718.  

http://www.marketline.com/
http://www.telekom.com/investor-relations
http://www.orange.com/en/finance
http://www.telecomitalia.com/tit/en/investors.html
http://www.telefonica.com/en/shareholders_investors/jsp/home/
http://www.ft.com/
http://www.btplc.com/Sharesandperformance/Contactus/Contactinvestorrelations/Contactinvestorrelations.htm
http://www.btplc.com/Sharesandperformance/Contactus/Contactinvestorrelations/Contactinvestorrelations.htm
http://www.libertyglobal.com/ir.html
http://www.iliad.fr/en/
http://www.talktalkgroup.com/investors.aspx
http://inversores.bolsa.jazztel.com/home-eng
http://www.verizon.com/investor/
http://www.att.com/gen/landing-pages?pid=5718
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The relatively better performance of North America is largely attributable to the 

substantial weight of these companies within the North American data.  

 

Figure 42: Total shareholder return 2007-2012 for communications service 

providers 

 

 
 
Source: BCG forthcoming research (2013b) as part of a project undertaken with the World Economic Forum. TSR 
derived from calendar-year data, source: Thomson Reuters datastream, BCG analysis.  

 

5.2. Revenues and CAPEX 

 

One of the main concerns expressed by some stakeholders in recent years is that 

telecommunications sector revenues in Europe have been in decline and are falling relative 

to international markets.224 This is one of the factors that has also been cited as depressing 

share prices for European telecommunications. 

 

The DAE Scoreboard report 2013225 notes that total carrier service revenues in Europe were 

€234.6 billion in 2012, a decline of 1.1% versus the previous year.226 Mobile services 

                                           
224 See for example BCG (2013b), and AT Kearney (2013).  
225 European Commission (2013b).  
226 See IDATE, Annual Economic Report 2012, ETNO, November 2012,   

http://www.etno.be/datas/publications/economic-reports/etno-economic-report-2012.pdf. IDATE reports a 

decline of 1.5% in total European telecoms service revenues from 2010 to 2011 and projected overall sector 
decline of 0.4% in 2012; however, the figures include non-EU countries such as Turkey (although they 
exclude Russia, the Ukraine and Georgia).  

http://www.etno.be/datas/publications/economic-reports/etno-economic-report-2012.pdf
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accounted for 54% of revenues, with the remainder representing fixed services and 

business data. 

 

When examining the causes for revenue declines in the EU telecommunications 

sector as a whole, a more complex picture emerges. Fixed and mobile voice 

accounted for 59% of the total sector revenues, but with on-going declines (fixed voice 

telephony declined by 7% and mobile by 2.7% between 2011 and 2012). On the other 

hand, data revenues continued to grow with an increase of 6.3% in revenues for mobile 

data and 3.5% for fixed. This, as well as data from previous years, seems to suggest that 

revenue declines in Europe mainly stem from reductions in legacy services (voice, including 

declines caused by falling mobile termination rates227) which are not being fully 

compensated by the increase in revenues from forward-looking services (data). 

 

The OECD provides revenue data on a longer term basis and also includes a number of 

comparator countries outside the EU. Figure 43 shows that for the largest EU markets, 

telecommunications revenues as a proportion of GDP increased markedly following full 

market liberalisation in the late 1990s before slowly declining following the collapse of the 

‘dot com bubble’ after 2000. Further declines are evident in some countries following the 

recent recession; however, some European countries (notably Spain, Germany and Italy) 

were already in decline prior to this point. 

 

Concerning the position of European countries relative to international comparators, it 

seems that the US and South Korea had relatively higher telecommunications revenues as 

a percentage of GDP throughout the period, whilst revenues/GDP in Canada, Japan and 

New Zealand compare with most of the included European markets.  

 

If the decline in European sector revenues in comparison with those of some 

comparator countries indeed represents a sustained trend, there could be 

multiple factors at work. European telecommunications markets (as well as those of New 

Zealand and Canada) seem to have been affected more by the recent recession than those 

in the US. The fact that the US went through different approaches towards 

telecommunications regulation during the period, including an earlier approach similar to 

that of Europe today versus a current approach that could be characterised as laissez faire, 

may also play a role. Other factors, including ICT skills and propensity to use new 

technologies, may also be at play. The relative balance of these factors, together perhaps 

with others that we have not identified, cannot be assessed without detailed analysis.  

 

                                           
227  Termination rates are the wholesale payments that a network operator whose customer places a call pays to 

the network operator whose customer receives the call. 
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Figure 43: Telecommunications revenue in selected countries as a percent of GDP  

 

 
 
Source: OECD (2013) 

 

According to another normalised measure of revenue (revenue per communications access 

path, typically corresponding to a subscription or a fixed network line), it seems that per 

capita revenues in many of the comparator countries including Australia, the US, Canada 

and Japan, were above those in most EU markets in 2011, although South Korea and New 

Zealand had comparable per capita revenues (see Figure 44 – international comparisons 

are shown in red). The picture when examining revenues per capita is similar. The data 

also highlight revenue declines between 2009 and 2011 in many European markets, whilst 

revenue increases were experienced in all the international comparator countries. 

 

Figure 44: Public telecommunication revenue per communications access path228 

(2009 and 2011) 

 

 
Source: OECD (2013) 
 

                                           
228  For the fixed network, an access path is simply a line. 

Liberalisation 

Dot com bust 
Global recession 
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The level of European telecommunications revenues could be a concern if revenue declines 

impact on investment, and specifically if this were to risk stalling the roll-out of next 

generation access networks. It is useful in this context to look at investment trends, how 

these might be affected by revenues, and in turn whether CAPEX directly relates to 

increases in NGA deployment. 

 

Long-term data from the OECD (see Figure 45) suggests that the drivers for investment 

may not be as clear cut as might have been expected. In particular, CAPEX levels in Asia 

Pacific, which benefits from some of the highest levels of fibre deployment worldwide, do 

not seem to have shown much variation over the period. European CAPEX levels seem to 

have been influenced to some extent by economic cycles, with declines following the 

collapse of the dot com bubble and the recent global recession. Investment in North 

America has shown considerably more variation than in other regions, but also with an 

apparent effect from economic cycles.  

 

Figure 45: Public telecommunications investment by region excluding spectrum 

fees (1997-2011) 

 

 
 
Source: OECD (2013) 

 

Looking at CAPEX as a proportion of revenues for the EU5 and comparator countries, it 

seems that most countries are clustered between 10-15%. This level has remained fairly 

stable for a number of years. CAPEX was significantly higher during the dot com bubble of 

roughly 2000, which was stimulated by the enthusiasm of investors for the Internet 

together with the ready availability of capital from the markets during this period. 
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Figure 46: Public telecommunication investment as a percentage of 

telecommunications revenue 

 

 
 
Source: OECD (2013) 

 

A relatively uniform CAPEX/revenue ratio across countries suggests that countries with 

higher revenues will tend to experience higher investment. This is indeed suggested by 

Figure 47, although it should be noted that the revenue and investment data cover both 

fixed and mobile services. At first sight therefore it appears that depressed revenues 

within Europe could be associated with lower investment. The direction of 

causality, however, is not clear. Higher revenues could provide more capital for 

investment. Alternatively, investment in new infrastructure could increase the potential to 

uplift ARPUs.229 Indeed, in its Q2 2013 telecoms matrix, Bank of America Merrill Lynch 

(BoAML) cite the fibre investments by Verizon as supporting higher fixed revenues.230  

 

                                           
229 Elsewhere in this report, we highlight a price gap of approximately €5 per month for 30 Mbps broadband 

bundles compared with lower speeds. 
230 Bank of America Merrill Lynch (2013), Global Wireless Matrix Q2 2013, page 9. 
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Figure 47: Revenues and investment per telecommunications access path, OECD 

2011 

 

 
 
Source: Data derived from OECD (2013) 

 

Due to the aggregated nature of the data, it is not possible to assess whether higher 

investment levels per country are generally associated with greater roll-out of NGA or next 

generation mobile technologies, as opposed (for example) to investment that might take 

place elsewhere in the network.  

 

BCG231 offers fixed (wireline) CAPEX data for a select number of European incumbents. A 

presumption might be that companies engaging in NGA deployment would have generally 

higher fixed CAPEX levels during the investment phase; however, the data suggests that 

trends in CAPEX and relative CAPEX levels may not be as closely connected with 

NGA deployment as might at first be imagined. Absolute levels of incumbent 

CAPEX do not bear a clear relationship to the degree of NGA deployment, and 

CAPEX in several countries in which there was an on-going incumbent NGA 

programme appear to have fallen during the deployment period. 

 

                                           
231 BCG forthcoming research for the World Economic Forum. 
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Figure 48: Wireline CAPEX per household: selected European telecoms operators 

 

 
 
Source: BCG forthcoming research (2013b) as part of a project undertaken with the World Economic Forum. 
Note: only home markets of companies considered, e.g., Spain for Telefonica, Sweden for Telia. Source: Ovum, 
annual reports, BCG analysis 

 

New Street research232 reports that BT Openreach’s annual CAPEX remained relatively 

stable during a period of commercial deployment of FTTC/VDSL which is planned to result 

in extending coverage to around 70% of UK households by Spring 2014.233 This may imply 

that some NGA investments could substitute for investments in the legacy network that 

would otherwise have occurred. CAPEX may also follow cyclical trends, which make 

assessments over limited time periods challenging. 

 

                                           
232 New Street Research, BT company note, March 2013, Chart 10. 
233 BT press release DC13-027, February 12th 2013.  
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Figure 49: New Street Research: Implied BT Openreach copper and fibre CAPEX  

 

 
 

Source: New Street Research, BT company note, March 2013, Chart 10. 

 

The relative role of incumbent operators as compared with access seekers in making 

investments into fixed NGA infrastructure is often debated. We have found no 

comprehensive sources which separate revenues amongst the different categories of fixed 

operator (incumbent, cable and alternative fixed operators) within the EU; however data 

from IDATE234 suggests that turnover of members of ETNO (the association which includes 

the majority of fixed incumbent and leading mobile operators in Europe235) within the EU27 

in 2011 was €185.3 billion out of total revenues reported by IDATE for the same year of 

€274.7 billion. The report suggests that ETNO members accounted for 67% of total sector 

revenues and 72.5% of fixed revenues in the EU27. Figures from Screen Digest for year 

end 2012236 suggest that cable turnover in Europe in 2011 was around €19.6 billion. 

 

 

                                           
234 ETNO (2012), Annual economic report 2012; available at:   

http://www.etno.be/datas/publications/economic-reports/etno-economic-report-2012.pdf.  
235 Financial data from non-ETNO members BT and Vodafone are not included within the figures. 
236 http://www.cable-europe.eu/continued-investment-drives-5-5-top-line-cable-growth-adds-customers/.   

http://www.etno.be/datas/publications/economic-reports/etno-economic-report-2012.pdf
http://www.cable-europe.eu/continued-investment-drives-5-5-top-line-cable-growth-adds-customers/
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Figure 50: Estimated share of EU telecommunications turnover 2011 

 

 
 
Source: Estimates based on data from IDATE, ETNO (2012), and IHS ScreenDigest/Cable Europe 
http://www.cable-europe.eu/continued-investment-drives-5-5-top-line-cable-growth-adds-customers/  

 

IDATE reports that in 2011, ETNO members invested 15.2% of fixed revenues in fixed 

capital expenditure within the EU27 (€14.4 billion). In their estimates for 2012, they 

reported flat investments despite a revenue decline for ETNO members of 3%. This would 

imply increasing CAPEX as a proportion of revenues.  

 

For the ETNO perimeter, which covers Europe but extends beyond the EU27, IDATE reports 

that ETNO members’ share of the total sector revenue was 76%,237 whilst ETNO members’ 

CAPEX within this area was reported as 63% of the total of €45.5 billion. This suggests that 

ETNO members’ share of investments within Europe (beyond the EU27) was less than their 

share of revenues, implying that competitors including cable and alternative operators 

invested relatively more in proportion to their revenues. 

 

A 2012 survey of European cable operators seems to confirm this expectation238, reporting 

cable CAPEX as a proportion of revenues at 23% in 2010 with an expected value of 20% in 

2012. 

 

Whilst precise numbers are not available, estimations from the available data would seem 

to suggest that average CAPEX as a proportion of revenues for fixed alternative operators 

were also higher than those of ETNO members in 2011, although averages may conceal 

significant variations (see Table 14). 

 

Disaggregated investment data is not available for NGA roll-out, although individual 

companies have made announcements concerning CAPEX devoted to NGA.239 Concerning 

                                           
237 ETNO (2012). IDATE data shows €208.2 billion turnover for ETNO members out of total revenue within ETNO 

perimeter of €272.4 billion. 
238 Solon (2012), Solon Survey of European Cable Communications 2011-2012; available at:   

http://www.solonstrategy.com/uploads/tx_soloncm003/2012_06_Solon_Survey_of_European_Cable_Commu

nication_2012_01.pdf.   
239 See for example BT’s statement concerning £2.5 billion investment in FTTx   

http://www.btplc.com/News/Articles/Showarticle.cfm?ArticleID=23F28D29-F8B5-4EC0-A3F8-04C1FEA340F1. 

http://www.cable-europe.eu/continued-investment-drives-5-5-top-line-cable-growth-adds-customers/
http://www.solonstrategy.com/uploads/tx_soloncm003/2012_06_Solon_Survey_of_European_Cable_Communication_2012_01.pdf
http://www.solonstrategy.com/uploads/tx_soloncm003/2012_06_Solon_Survey_of_European_Cable_Communication_2012_01.pdf
http://www.btplc.com/News/Articles/Showarticle.cfm?ArticleID=23F28D29-F8B5-4EC0-A3F8-04C1FEA340F1
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the share of total NGA homes passed in the EU, IDATE reports240 that deployments by 

ETNO members241 at the end of 2011 represented 43.4% of all FTTH/B homes passed and 

32.7% of all FTTx homes (excluding FTTH/B, but including FTTC/VDSL and DOCSIS cable 

3.0). In data prepared for the FTTH Council Europe,242 IDATE reports that alternative 

operators accounted for more than 70% of FTTH/B homes passed in the EU39243 at the end 

of 2012, whilst municipalities accounted for a further 6.4%. 

 

On the basis of available evidence, it seems that the majority of investments in 

NGA in Europe to date have been driven by cable operators in DOCSIS 3.0 and in 

some areas by entrants and municipalities in FTTH/B. Non-incumbents may also 

have invested more on average than incumbents as a proportion of their revenues, 

although there are significant variations (see Table 14); however, as cable upgrades near 

completion, and the areas for profitable FTTP deployment by entrants remain limited, it can 

be expected that the proportion of incumbent NGA roll-out relative to rivals will increase. 

This is also borne out by the expectations of cable operators interviewed in the 2012 

industry survey carried out by Solon.244 Incumbents’ overall size also means that they have 

invested more in absolute terms than cable operators and entrants. 

 

5.3. Profits and return on capital employed (ROCE)  

 

An area in which claims and counter-claims have been made by various stakeholders 

concerns the profit levels achieved by different actors in the sector. Some incumbent 

operators have claimed that entrants are ‘cream skimming’ by targeting only the most 

profitable areas and customers without making investments of their own. Meanwhile, 

entrants have claimed that incumbents make super-normal profits on regulated areas of 

their networks and have not re-invested high cash flows in network upgrades. 

 

Incumbents argue that the current regulatory regime favours infrastructure renters over 

builders by reference to the average return on capital employed (ROCE) (see Figure 51). 

These figures show stable ROCE for incumbents of around 9%, with increasing returns on 

capital for access seekers reaching 21% in 2013. 

 

                                           
240 ETNO (2012). 
241 ETNO represents the majority of incumbent operators within the EU.  
242 Presentation given at the FTTH Council Europe Press Conference, London 20 February. 
243 All countries situated in the continent of Europe. 
244 Solon (2012).  
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Figure 51: Average ROCE (%) for incumbents and access seekers 

 

Source: BCG (2013b): Exhibit 20 

 

Conversely, a 2010 study by Analysys Mason for ECTA245 seems to show that EBIT 

(earnings before interest and tax) margins for incumbents compared were consistently 

higher between 2004 and 2008 than those of altnets (competitive operators). 

 

It is important in this context to understand different measures of profitability, and which 

may be the most informative in given circumstances.  

 

The concept of the return on capital employed (ROCE) is not a standard metric included 

within the financial statements of all operators, and it can be interpreted in different ways 

which may affect the outcome. For example returns on ‘capital’ could be interpreted to 

mean actual ‘assets’ or could mean ‘financial capital’ (equity from shareholders and capital 

available from debt financing). In either case, it says more about a company’s ‘efficiency’ in 

how it uses physical capital or financing, than about the company’s profitability in purely 

operational terms i.e. how much profit it generates relative to its income after all relevant 

expenses are considered. 

 

Many sources highlight EBITDA (earnings before interest tax depreciation and amortisation) 

as a measure of profitability. This has the benefit of being a standard element on the 

income statement of listed companies. However, it can be a misleading metric for the 

telecommunications sector, because there is a significant dependence on CAPEX (reflected 

in the profit and loss account through depreciation) in the sector even by operators which 

do not own the last mile of the infrastructure. By ignoring CAPEX, EBITDA could tend to 

                                           
245 Analysys Mason (2010).  
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overstate the profitability of operators which have made significant capital investments. 

Nonetheless EBITDA is sometimes used by financial analysts as a metric against which to 

assess levels of debt (see Figure 54). This is a valid approach in this specific context 

because financial analysts are estimating how long it might take for an operator to pay 

back debts through on-going profits – not considering any major expenditure which may 

have occurred in the past.  

 

EBIT (earnings before interest and tax) margins are the margins reported in the profit and 

loss account of companies after both CAPEX (in the form of depreciation) and operational 

expenditure have been accounted for, but before consideration of interest on debt (which 

could be considered to reflect a financing ‘choice’ by the company concerned). This metric 

is commonly available and well-understood. EBIT is sometimes called ‘operating profit’, 

although there may be differences between the two in that operating profit should exclude 

any non-operating income. For the purposes of assessing the health of the sector from a 

policy perspective, we believe it is more appropriate to use metrics such as EBIT or 

operating profit, which are well understood and based solely on operational data. However, 

when looking at EBIT margins, it is important to look at this metric over the long term 

because in the short term, results could be distorted if assets or contracts previously 

perceived to have a certain value are seen to decline in value (in accounting terms, a 

portion of the value is ‘written off’). 

 

Operating cashflows are also useful as a cross-check against EBIT margins, as they show 

the actual cash generated by operations independent of choices over accounting treatments 

(such as the period over which major capital costs may be spread) which can influence 

levels of EBIT margins. 

 

 

Table 13: Summary of relevant accounting terms 

 How calculated? Interpretation Uses 

 

ROCE 

(Return on capital 

employed) 

 

Net operating profit or 

EBIT as a proportion of 

capital employed or 

variations of this 

Capital employed can 

be the sum of 

shareholders’ equity 

and debt liabilities, or 

could relate to physical 

capital i.e. assets. 

 

Efficiency of capital 

utilisation. Higher 

returns on capital 

indicate greater 

efficiency in the use of 

financing from 

shareholders and loans 

or in the use of assets. 

 

Assessing the efficiency 

of a company’s use of 

financing or assets. 

Has the company 

maximised the returns 

achievable on its 

capital? 

EBITDA margins 

(Earnings before 

Interest Tax 

Depreciation and 

Amortisation) 

Earnings (revenues) 

minus operating costs 

such as the costs of 

goods (e.g. 

infrastructure rental) 

and wages. 

Operational profits not 

reflecting any 

significant capital 

expenditure (e.g. in 

infrastructure) that has 

already occurred. 

Assessing the efficiency 

of on-going operations, 

without reference to 

capital expenditure. 

Relevant to operational 

assessments, ability to 

make debt 

repayments, non-

capital intensive 

industries. 
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 How calculated? Interpretation Uses 

Operating profit 

(Earnings before 

Interest and Tax) 

Earnings (revenues) 

minus operating costs 

such as the costs of 

goods (eg 

infrastructure rental) 

and wages minus a 

portion of CAPEX 

previously spent which 

is being ‘depreciated’ 

over time. 

Operational profits 

taking into account 

capital expenditure 

which is being 

accounted for 

(depreciated) over 

time. 

Core measure of 

operational 

profitability, which 

incorporates capital 

investments smoothed 

over time. Relevant to 

capital intensive 

industries, but 

sensitive to accounting 

treatment of capital (eg 

over how many years 

an asset is 

depreciated). 

Operating Cashflows Amount of cash 

generated by a 

company’s normal 

business operations. 

Strips out certain 

accounting effects to 

reflect the cash 

generated. Reflects 

actual capital 

expenditure rather 

than an annualised 

portion determined by 

accounting treatment. 

Relevant in providing a 

real picture of cash 

available to a company 

without potential 

distortions due to 

accounting treatments, 

but can be subject to 

fluctuations if CAPEX is 

not smoothly expended 

over time. 

 
Source: WIK assessments  

 

Figure 52 shows EBIT margin trends for major incumbent operators (shown in blue), cable 

(Liberty Global – shown in green), and alternative operators (shown in red). Verizon and 

AT&T are also included as comparator telecommunications providers with the majority of 

their operations focused in North America. 

 

The picture is somewhat mixed. European incumbents Telefonica (TEF), Orange (FT), 

Telecom Italia (TI) and Deutsche Telekom (DT) have experienced declining profit margins 

in recent years with DT and TI being particularly affected,246 whilst there has been some 

increase in the margins at the UK incumbent BT and cable operator Liberty Global. Profit 

margins at entrants Jazztel (Spain) and Talk Talk (UK) have gradually improved, although 

they remain below 10% of revenues, whilst Iliad’s (France) margins have been uneven but 

considerably higher until recently than those of the other entrants analysed. Profit margins 

of US operators Verizon and AT&T lie in the middle of the range. Results from the three 

entrants shown, all of which are operators focused primarily on the fixed market247 on a 

national basis, do not indicate any extraordinary levels of profitability. Likewise, these 

figures do not indicate supernormal profits on the part of incumbent operators; however, it 

is possible that company-wide data for complex businesses, which include both fixed and 

mobile across multiple countries, may mask exceptional performance in certain parts of the 

business. 

 

                                           
246 Negative margins reported by DT in FY 2012 are the result of a significant write-down. 
247  Iliad recently entered the mobile market in France. 
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Figure 52: Operating income (EBIT) margin trends 

 

 
 
Source: Source data: FT.com summary of 2012 company income statements compiled August 2013. Data for UK 
listed firms BT and TalkTalk represent FY ending March 2013 
 

Very few incumbent operators break down financial results in a way which could 

allow an assessment of the relative profitability of different elements of the value 

chain; however, as a result of the functional separation of the UK incumbent BT 

and its focus on fixed rather than mobile services, some differentiated results for 

that business are available. Financial statements248 suggest that Openreach249 (the 

regulated access business supplying unbundled local loops and other essential wholesale 

inputs to BT retail and alternative operators in the UK market) had operating (EBIT) 

margins of 24%. Margins in the retail UK business were around 20%, whilst BT’s Global 

Service business providing solutions to multi-national corporations, a business which relies 

on regulated access to inputs such as leased lines on a global basis, achieved margins of 

just 3%. Openreach was also, as expected, the most capital intensive business with CAPEX 

of 22% as a proportion of revenues, compared with 5% for BT retail and 7% for BT Global 

services – both businesses focused on service provision.  

 

Dutch incumbent KPN also has relatively disaggregated financial statements,250 which allow 

comparisons with BT. Similar to BT Openreach, its ‘Netco’ division, the unit supplying 

wholesale services, achieved operating margins of 24%. In contrast, its Dutch retail fixed 

residential business (equivalent to BT Retail) made margins of 6%. KPN’s retail business 

division made operating margins of 16% in 2012. 

 

These cases are interesting as regards the margins achievable in the fixed access business 

of incumbent operators compared with other segments of the business; however two cases 

are insufficient to allow any firm conclusions to be drawn, nor to determine whether profits 

are excessive. 

 

                                           
248 BT Group KPIs Q1 2013/14:   

http://www.btplc.com/Sharesandperformance/Quarterlyresults/PDFdownloads/q113_KPIs.pdf.  
249 Openreach is an operationally separate division of BT Plc which supplies communications providers in the UK 

with products and services linked to the network. http://www.openreach.co.uk/.  
250 KPN Half Year 2013 results http://www.kpn.com/web/file?uuid=e573f3e1-9449-49e0-89d3-

ca3c05bf99b8&owner=3650de1e-de32-4a73-a711-88bbc964e84e.  

http://www.btplc.com/Sharesandperformance/Quarterlyresults/PDFdownloads/q113_KPIs.pdf
http://www.openreach.co.uk/
http://www.kpn.com/web/file?uuid=e573f3e1-9449-49e0-89d3-ca3c05bf99b8&owner=3650de1e-de32-4a73-a711-88bbc964e84e
http://www.kpn.com/web/file?uuid=e573f3e1-9449-49e0-89d3-ca3c05bf99b8&owner=3650de1e-de32-4a73-a711-88bbc964e84e
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A further perspective on profitability and investment is given in a 2012 paper for the FTTH 

Council by Ventura and Portland.251 The study claims that European incumbents have 

broken their ‘social contract’ with customers by failing to renew networks after the end of 

their lifetime as reflected in the regulated charges for fixed access. The study reports (see 

Figure 53) that in 2011, operating cash flow accounted for around 27% of revenues. Of 

this, 55% was reinvested in CAPEX, whilst around 27% was paid out in dividends.  

 

Figure 53: 2011 Ventura Portland: Cash CAPEX and cash dividends compared to 

operating cash flow 

 

 
Source: VenturaTeam/Portland Advisers (2012) for the FTTH Council based on Thomson Reuters Data published 
by the Financial Times 

 

It could be argued based on the figures in Figure 53 that some European incumbents are 

choosing high dividend payouts at the expense of investment; however, this may not be a 

choice of their own making. High dividend payments can be a sign that the financial 

markets believe that greater returns can be made from returning cash than by re-investing 

in the business. This could lend weight to claims that there is insufficient confidence from 

the financial markets to enable them to invest in NGA, potentially due amongst other things 

to perceptions concerning regulation.  

 

Since the publication of the Ventura Portland report, there has been a trend for incumbent 

telecommunications operators to reduce dividends. Announcements of dividend cuts have 

often been followed by falling share prices. Most recently, Portugal Telecom’s share price 

fell substantially in August 2013 after the company announced that it would be cutting its 

dividend for 2013 and 2014;252 however, it is important to assess the reasons given for the 

dividend cuts in interpreting the reaction of the financial markets. A common theme in 

recent years has been the need for European telecommunications companies to reduce 

debts to bring down leverage253 to more manageable levels.  

                                           
251 VentureTeam/PortlandAdvisers (2012), Financing stimulus for FTTH; available at:   

http://www.ftthcouncil.eu/documents/Reports/FTTH_Finance_Report.pdf.  
252 Bloomberg:  

http://www.bloomberg.com/news/2013-08-14/portugal-telecom-shares-decline-on-dividend-cut-lisbon-
mover.html.  

253 Degrees of leverage are indicated for example by S&P through net debt as a proportion of EBITDA margins. 

http://www.ftthcouncil.eu/documents/Reports/FTTH_Finance_Report.pdf
http://www.bloomberg.com/news/2013-08-14/portugal-telecom-shares-decline-on-dividend-cut-lisbon-mover.html
http://www.bloomberg.com/news/2013-08-14/portugal-telecom-shares-decline-on-dividend-cut-lisbon-mover.html
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The need to ‘strengthen the balance sheet’ in the context of difficult macroeconomic 

conditions was cited in the context of Portugal Telecom’s dividend cuts.254 In 2012, France 

Telecom announced a dividend cut of more than 40% in order to reduce debts.255 

 

The reasons for indebtedness amongst European incumbents are not uniform, but the roots 

of the leverage issues today may have begun before the recent financial crisis and before 

major investments in NGA, in some cases in the context of foreign acquisitions. Figures 

from ratings agency Standard & Poors (S&P) 256 show that total debt levels for Europe’s top 

15 telecommunications companies were more than €340 billion in 2008, declined 

thereafter, but grew again to similar levels from 2010-2012.  

 

Debt levels are expected to gradually subside, but S&P reports that debt remains a concern 

for a number of European telecommunications operators. Figure 54 shows KPN and 

Portugal Telecom having particularly high levels of leverage. The picture also shows recent 

efforts to contain debts by operators such as Deutsche Telekom, Telecom Italia and 

Telefonica.  

 

Figure 54: Debt/EBITDA ratio for selected European telecommunications 

operators (2012) 

 

 
 
Source: Standard & Poor European Telcos: ratings outlook June 2013 

 

                                           
254 Portugal Telecom H1 2013 results: http://www.telecom.pt/NR/rdonlyres/8B9E4BB0-ECFA-4F40-9370-

2CF5326C0A0B/1466591/201308142Q13presentation.pdf.  
255 Bloomberg:  

http://www.bloomberg.com/news/2012-10-25/france-telecom-cuts-dividend-projection-as-earnings-drop.html.  
256 Standard & Poor European Telcos: ratings outlook June 2013.  

http://www.telecom.pt/NR/rdonlyres/8B9E4BB0-ECFA-4F40-9370-2CF5326C0A0B/1466591/201308142Q13presentation.pdf
http://www.telecom.pt/NR/rdonlyres/8B9E4BB0-ECFA-4F40-9370-2CF5326C0A0B/1466591/201308142Q13presentation.pdf
http://www.bloomberg.com/news/2012-10-25/france-telecom-cuts-dividend-projection-as-earnings-drop.html
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In an October 2012 note,257 S&P reports that the credit quality of Europe’s largest network 

operators is further deteriorating. ‘[T]he cuts that Europe’s top 15 telecoms companies are 

making in shareholder payouts258 and improved performance in emerging markets are not 

enough to fully offset the adverse credit effect of weak economic conditions, regulatory 

changes and competition’. 

 

At the same time, S&P,259 like BoAML,260 cite fibre investment as a business opportunity 

noting that ‘strategies aiming to maximize margins and shareholder returns, such as that of 

KPN for many years, are now more often competing with more long-term approaches to 

differentiate markets through heavy network investments, such as at Swisscom, for 

example’.261 

 

The competing financial pressures on indebted incumbents to reduce leverage at the same 

time as investing in NGA to maintain their competitiveness and boost business performance 

must present something of a dilemma, and may be one factor weighing on the share prices 

of affected companies.  

 

Regulation is noted as a risk factor for NGA investments by most financial analysts. We do 

not underestimate its significance; however, it is important to view regulation in context 

noting that it has been one of many factors (and perhaps not an over-riding factor) in 

analysts’ assessments. It is worth noting in this context that BT has outperformed several 

other European incumbent operators despite having an obligation to supply NGA access on 

the basis of equivalence and with no long term commitment by the UK regulator Ofcom to 

maintain pricing flexibility.262 Conversely, the absence of current NGA access regulation on 

incumbents in Portugal, Spain and France263 does not seem in itself to have outweighed 

other concerns around the financial performance of those companies. Another confounding 

factor which may have affected investor perceptions may be that, unlike the other large 

European incumbents, BT does not operate a mobile network. This means that it may not 

be exposed in the same way to regulatory risk concerning mobile termination rates or 

roaming, both of which have been noted as overall risk factors for European telecoms 

operators. 

 

Overall, our analysis suggests that the expected returns from investing in fixed NGA, and 

the impact of regulation thereof, may be just one factor amongst a number being 

considered by financial investors in their assessment of European 

telecommunications. The impact of mobile regulation for example on termination 

rates or roaming could be a factor affecting integrated incumbents that does not 

impact fixed-only operators. Concerns about levels of indebtedness, and the 

perceived need to deleverage in the wake of the financial crisis, or about the 

performance of investments outside Europe may also have affected the share 

prices of European network operators.  

                                           
257 Standard & Poor RatingsDirect Credit October 2012 FAQ – why Europe’s top 15 telcos’ credit Quality is fading. 
258 S&P estimates that dividends for the top 15 European telcos will fall to <60% free cash flow in 2013 from 

>75% in 2011-2012 EMEA telcos roadshow June 2013. 
259 Standard & Poor European Telcos: ratings outlook June 2013 slide 14: fibre is an opportunity regain market 

share against ULL and cable and to benefit from more benign regulation compared with copper. 
260 BoAML European telecoms matrix Q2 2013 notes better US fixed line revenue trends driven by Verizon FIOS 

capex. 
261 Standard & Poor RatingsDirect Credit October 2012 FAQ – why Europe’s top 15 telcos’ credit Quality is fading. 
262 Ofcom July 2013 Consultation on wholesale local access market states para 11.144 “We consider it likely, in 

our present view, that at some point in the future it will be appropriate to impose a form of price control on 
VULA.” 

263 There is no regulation of fibre or wholesale broadband >30 Mbps in Spain, no regulation of fibre-based access 
in France. In Portugal, no final decisions have been taken, but it is likely that there will be no regulation of 
NGA access in areas where infrastructure competition exists 
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Indeed, worrying debt levels requiring short term deleveraging at the expense of 

network investments needed to maintain competitiveness and revenue levels 

could conceivably be a greater concern for some of Europe’s incumbent operators.  

 

5.4. Overview of financial data 

 

Table 14 shows a summary of the main financial metrics for the largest operators in Europe 

as of the end of 2012 (or FY2013 for companies reporting in the UK)264 as well as metrics 

for European cable operator Liberty Global, three European (mainly) fixed entrants, and for 

comparison US-based operators Verizon and AT&T. With the exception of Vodafone, the 

larger operators are present as incumbents in their home markets and mostly have diverse 

operations, often including incumbent or entrant operations in other countries as well as 

mobile; however, the majority of revenues derive from incumbent and (with the exception 

of BT), mobile operations. The entrants shown were selected on the basis that they are 

independently listed, rather than being subsidiaries of larger telecoms firms; consequently, 

detailed financial data is available which is specific to the fixed entrant business. The 

majority of Vodafone’s revenues derive from global mobile operations, although Vodafone 

has a significant presence in Europe as a fixed entrant, and will have a cable presence in 

Germany with the acquisition of Kabel Deutschland.265 Figures are based on total company 

performance, and due to the lack of disaggregated data, do not break out results by 

geography or line of business. The data can be interpreted in the following way: 

 

 Share trends (since 2008): Red indicates a falling share price, yellow broadly stable, 

and green rising. 

 Revenue trends (since 2008): Red indicates falling revenues, yellow broadly stable, 

and green rising. 

 Operating income as a percentage of revenues indicates profitability: Red indicates 

profit margins <10%, yellow 10-15%, and green >15%. Where the operating 

income for the given year may have been affected by one-off expenses, the 

resulting income if such expenses were excluded is also shown in the text 

 Cash from operations as a proportion of revenues shows how much cash is 

generated by the business: Red indicates cash from operations is less than 20% of 

revenues, yellow indicates proportions of 20%-25%, and green indicates proportions 

>25%. 

 Net debt as a percentage of EBITDA indicates the degree of indebtedness or 

leverage of the companies. Data for the European incumbents reflect S&P adjusted 

leverage ratios. Other ratios are estimates based on financial reports. Red 

represents leverage ratios >2.5, yellow from 2.0-2.5, and green <2.0. 

 Dividends as a proportion of cash from operations indicates how much of a 

company’s cash flows are expended on dividends: Red indicates proportions <15%, 

yellow indicates proportions of between 15-30%, and green indicates proportions 

>30%. 

                                           
264  Financial ratios are calculated on the basis of data available at FT.com, with the exception of net debt/EBITDA 

which comes from Standard & Poor European Telcos: ratings outlook June 2013. Estimates concerning NGA 
coverage come from incumbent investor statements and from ETNO (2012): Annual economic report 2012; 

available at: http://www.etno.be/datas/publications/economic-reports/etno-economic-report-2012.pdf.    
265 EU approval granted for Vodafone acquisition of Kabel Deutschland 

http://www.reuters.com/article/2013/09/20/us-kabeldeutschland-vodafone-eu-idUSBRE98J0IE20130920.  

http://www.etno.be/datas/publications/economic-reports/etno-economic-report-2012.pdf
http://www.reuters.com/article/2013/09/20/us-kabeldeutschland-vodafone-eu-idUSBRE98J0IE20130920
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 CAPEX as a percentage of revenues indicates levels of investment: Red indicates 

CAPEX <10% of revenues, yellow 10-15%, and green >15%. 

 CAPEX as a proportion of cash from operations indicates how much of a company’s 

cash flows are spent on capital investments: Red indicates proportions <40%, 

yellow indicates proportions of 40-65%, and green indicates proportions >65%. 

 NGA deployment provides an estimate of the degree to which the companies have 

rolled out NGA in their main countries of operation. Red represents estimated 

coverage of <15% of households as of the end of 2012, yellow indicates estimated 

household coverage levels of between 15-40%, and green indicates estimated 

household coverage of >40%. 
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Table 14: Summary of financial indicators 

  

Valuation Revenues Profit and cashflows Debt Dividends Investment and NGA deployment 

  Main business 

Share price 

trends Revenue trends 

Operating 

income % 

revenues 

Cash from 

operations 

% revenues 

Net debt % 

EBITDA (* S&P 

adjusted) 

Dividends % cash 

from operations 

Capex % 

revenues 

Capex % cash 

from operations 

NGA 

deployment 

BT Fixed incumbent UK/ 

global business 

entrant Rising Falling 17% 29% * 2.6 13% 14% 47% FTTC 

Deutsche Telekom Fixed incumbent 

DE,EL, HU / mobile 

EU, US Stable Gradual decline 

 -7% (9% excl 

'other') 23% * 3.3 25% 14% 62% FTTC 

Orange/FT Fixed incumbent FR, 

PL/ mobile EU Falling Gradual decline 

9% (13% excl 

'unusual') 23% * 2.8 36% 15% 68% FTTP 

Telecom Italia Fixed incumbent/ 

mobile IT Falling Stable 

6% (21% excl 

'unusual') 29% * 3.2 12% 17% 61% FTTC 

Telefonica Fixed incumbent ES, 

CZ/ mobile EU/Latam Falling Gradual increase 17% 24% * 3.0 22% 15% 62% FTTP 

AT&T Fixed 

incumbent/mobile 

US, global business 

entrant/other 

holdings Rising Gradual increase 10% 31% Estimate <2.0 26% 15% 50% FTTC 

Verizon Fixed 

incumbent/mobile 

US, global business 

entrant/other 

holdings Rising Rising 

11% (18% excl 

'unusual') 27% Estimate <2.0 17% 14% 64% FTTP 

Liberty Global Cable EU Rising Rising 18% 28% >3.0 0% 18% 65% Docsis 3.0 

Vodafone Mobile global/fixed 

entrant EU Rising 

Stable with 

recent decline 11% 24% Estimate <2.0 45% 20% 81% FTTP (ES, PT) 

Iliad Fixed entrant/mobile 

FR Rising Rising 13% 29% Estimate <2.0 2% 31% 105% FTTP (FR) 

Jazztel Fixed entrant ES Rising Rising 9% 17% Estimate <2.0 0% 5% 31%   

Talk Talk Fixed entrant UK Rising Stable 8% 17% Estimate <2.0 30% 6% 36% N/A 

 
Source: Financial ratios calculated on the basis of data available from FT.com, with the exception of net debt/EBITDA which comes from Standard & Poor European Telcos: 
ratings outlook June 2013, where available. Estimates concerning NGA coverage come from incumbent investor statements and from ETNO (2012): Annual economic report 
2012; available at: http://www.etno.be/datas/publications/economic-reports/etno-economic-report-2012.pdf    

 

http://www.etno.be/datas/publications/economic-reports/etno-economic-report-2012.pdf
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Table 14 highlights the financial challenges faced by some of Europe’s larger operators 

including Deutsche Telekom, Orange, Telefonica and Telecom Italia, which have 

experienced declining share prices, flat or falling revenues, and except in the case of 

Telefonica, low and declining profit margins. Debt levels amongst these companies are also 

relatively high, although recent efforts have been made to contain debt, supported by 

dividend reductions in some cases. CAPEX levels amongst these companies have mostly 

remained in the mid-range. 

 

Amongst European incumbents, BT’s performance appears somewhat more 

positive, although its revenues have also been in decline. Its debt levels are lower than 

those of the other incumbents, and its relatively widespread FTTC investment programme 

has been achieved whilst maintaining CAPEX levels in the mid-range.  

 

In contrast to many of the larger incumbents, European entrants and cable 

operator Liberty Global have mostly experienced increasing share prices and 

revenues; however, beyond these similarities there are significant differences in 

profitability and levels of investment. 

 

Liberty Global has performed well on the stock markets despite high debt levels and limited 

dividends. Its revenues, profitability and levels of capital expenditure have all remained 

relatively high. It has also achieved widespread coverage of NGA within the territories in 

which it operates. This may be seen as giving it an operational advantage. 

 

The financial status of entrants appears to vary widely. Iliad has pursued a capital intensive 

strategy and has benefited from higher profitability than that of entrants in other countries. 

Other entrants have limited profitability and cash flows, and have also tended to invest 

less. The causality is not altogether clear. Some European entrants may have been able to 

boost profitability and cash flows by increasing investments. Equally, it could be that higher 

available cash flows enabled these operators to invest. The relative strength of cable in 

particular countries may also dictate the extent to which there is scope for additional 

entrant investment. 

 

Although Vodafone is a major actor in Europe as a fixed entrant (and more recently has 

acquired a cable operator in Germany), its primary business remains mobile. Moreover, a 

substantial proportion of its holdings are outside Europe. This makes comparisons difficult 

with the other companies considered.  

 

These financial data, whilst relevant, should be interpreted with care. Some of the data 

may be affected by the inclusion or exclusion of different elements and any subsequent 

adjustments by the companies concerned – for this reason financial data can vary 

depending on the source and time of collection, and cannot be taken as definitive. It is also 

important to note that the data does not indicate causality. Further information would be 

needed to understand what may be causing underlying trends. 

 

 

5.5. The policy context  

 

It is important when examining financial results in the context of policy debates to 

understand how these relate to, and differ from, the typical core objectives of 

policymakers. Table 15 indicates that strong financial performance may imply positive or 

negative effects on consumers depending on the reasons for the financial outcomes. 
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Table 15: Financial results and the implications for consumer welfare 

 Potential factors benefiting 

consumers 

Potential factors harming 

consumers 

 
High revenues (overall and per 
user) 

 
Greater consumption of services 
Innovation delivering higher 

value services 

 
Excessive charges due to 
inadequate levels of 

competition 

High CAPEX (relative or 
absolute) 

Investment in valuable 
infrastructure to deliver next 
generation services 

Inefficient investment 
(investment at higher cost than 
required, which fails to deliver 
consumer benefits) Inefficient 

duplication of networks 

High profit margins Innovation in new services for 

which customers are willing to 
pay more (higher profitability 

could in this context prove 
temporary if later competed 
away) 

Monopoly ‘rents’ made possible 

through a lack of effective 
competition or regulation 

Sweating of existing 
depreciated assets without 
investments in modern 
replacements 

Source: WIK 

 

It is also important to note that depressed share prices may be the result of various 

factors. Low or declining market valuations could signify that there are barriers to 

companies making sufficient returns on their investments due to overly stringent regulation 

(such as inappropriately strong charge controls) or regulatory uncertainty. Equally, they 

could signify poor operational choices by firms, for example defensive strategies aimed at 

sweating assets and avoiding cannibalisation, rather than investing in revenue-generating 

services, or excessive levels of debt, or poor investment strategies including in businesses 

outside Europe.  

 

For these reasons, financial data should be interpreted with great care and with attention to 

underlying causes. 
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6. DRIVERS FOR BROADBAND DEMAND 

 

KEY FINDINGS 

 Entertainment video already represents the lion’s share of consumer 

Internet traffic in Western Europe, and can be expected to represent an 

increasing proportion of consumer Internet traffic in Western Europe by 2017. 

 This shift to entertainment video has huge implications for the character of traffic. 

A few years ago, most analysts expected traffic to become more and more 

symmetric over time. Video entertainment traffic, however, is nearly all 

downstream. As a result, traffic is now expected to become more and more 

asymmetric over the coming years, although long term trends are harder to 

predict. 

 Average current fixed network downstream application traffic for Europe is 4.4 

times as great as upstream traffic. The most common downstream applications 

are real-time entertainment video (40.4%), web browsing (27.8%), file sharing 

(14.9%), social networking (5.3%), and marketplaces (2.9%). The most common 

upstream applications are file sharing (51.4%), real-time entertainment video 

(14.5%), web browsing (12.7%), communications (8.1%), and social networking 

(4.7%).266 

 Bandwidth demands for future applications are somewhat speculative. The 

volume of traffic for e-health applications, for instance, is highly dependent on 

how the services will ultimately be used. Smart grids by contrast do not appear 

likely to generate much data traffic. 

 Aside from the availability of applications, exogenous factors such as the 

degree of urbanization and age as well as household size and computer 

ownership play a crucial role in the demand for broadband access. 

 The findings of academic research on how much price drives demand for 

broadband (the price elasticity) are mixed. 

 Broadband bandwidth is an important enabler, but broadband bandwidth 

alone does not determine the nature or volume of use of the Internet. 

o Broadband bandwidth consumption per capita in Japan is actually lower 

than that of the UK, despite widespread and long-standing availability and 

adoption of high speed FTTH in Japan. 

o Internet usage likely reflects complex and interrelated value chains. 

Internet readiness likely consists of many diverse elements. 

o It may well be that broadband bandwidth alone is neither chicken nor egg, 

but rather that it can function as part of either in forming a virtuous cycle 

when the right complementary elements are in place. 

 Demand stimulus appears to warrant more attention that it has received 

to date in Europe. Initiatives to enhance PC ownership, to improve digital 

literacy, and to provide direct subsidies to disadvantaged groups such as 

the elderly might could be considered. 

 

                                           
266  Sandvine (2013), Global Internet Phenomena Report, 1H 2013; available at:   

http://www.sandvine.com/news/global_broadband_trends.asp  

http://www.sandvine.com/news/global_broadband_trends.asp
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Chapter 3 and Chapter 4 focus on the current situation of broadband deployment and 

adoption, distinguishing between basic broadband and fast and ultra-fast broadband. They 

are thus focused on the supply of broadband. In this chapter, by contrast, we deal with the 

demand for basic broadband and ultra-fast broadband. 

 

Different applications have different technical requirements (in terms for example of packet 

delay, packet loss, and network reliability and robustness). As a conspicuous example, IPTV 

is often implemented within a single network – high bandwidth is thus needed to the end-

user’s home, but not necessarily between interconnected IP-based networks. Analogously, 

for cached content such as video on demand, the bandwidth from the cache to the end-

user’s home may be far more important than the bandwidth to the cache through the 

Internet backbone. 

In this chapter, we consider the impact of demographic, economic, and social factors on 

broadband demand (Section 6.1), and then consider the interaction between price and 

demand (Section 6.2). With that out of the way, we consider at some length the degree to 

which applications drive, or are likely to drive, demand (Section 6.3). This includes a 

discussion of key trends regarding electronic media and other online applications. We then 

reflect on the degree to which the evolution in end user devices (larger screens, faster and 

more capable network access, higher video resolution) drive the demand for bandwidth 

(Section 6.4). In Section 6.5, we take up a question that is often ignored, which is the 

degree to which supply or over-supply of bandwidth either stimulates or fails to stimulate 

the consumption of bandwidth. Finally, we close with a discussion of public policy measures 

to promote broadband demand (Section 6.6), which in our view serves as a potentially 

important complement to the often supply-side-oriented promotion of broadband 

deployment. 

 

6.1. Demographic, Economic and Social Aspects of Broadband 

Demand 

 

Our primary analysis of demand is in terms of application-driven demand; however, it is 

also necessary to consider other aspects with which demand is often correlated, including 

age, gender, education, income, and digital literacy. 

 

As an example, among households that have neither fixed nor mobile telecommunications 

access, age, urbanisation, disposable income, and the number of individuals in the 

household all play a role. For use of mobile Internet, age, self-positioning on the social 

scale, and perceived challenges in paying bills demonstrably play a role.267 

 

These issues are to a substantial degree cross-cutting with adoption, as discussed in 

Chapter 3.The emphasis here, however, is on their evolution over time, and on the 

(limited) degree to which EU policy influences them. For example, the aging of the 

European population clearly interacts with other demand trends, probably negatively; 

conversely, increasing digital literacy presumably interacts positively. The effort to improve 

digital literacy (consistent with the DAE) is thus a relevant policy intervention. 

 

Broadband demand is clearly subject to quite a few socio-demographic and socio-economic 

influences. Recent Eurobarometer research substantiates this assumption.  

                                           
267 European Commission (2011b): E-communications Household Survey, July 2011, Special Eurobarometer 362; 

available at:   
http://ec.europa.eu/public_opinion/archives/ebs/ebs_362_en.pdf.  

http://ec.europa.eu/public_opinion/archives/ebs/ebs_362_en.pdf
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Indeed, the recent E-Communications household survey states that ‘(b)roadband 

penetration is significantly higher in large towns (63%) than small towns (55%) and rural 

villages (51%). It is also considerably less prevalent among elderly households (where the 

head is 60 years of age or older); only one in five of such households have Internet access 

(22%). Older EU citizens are less likely to have broadband. Among elderly people with 

Internet access, around a third of those aged 65-74 have broadband (32%) compared to 

more than half (52%) of those aged 55-64.’268 Other findings from this report underline 

that the ‘socio-demographic splits in Internet access are reminiscent of those found in 

personal computer ownership: rural areas and single households over 60 have lower rates.’ 

Moreover, the vast majority of EU households with a computer have Internet access.269 

Thus, the degree of urbanization and age as well as household size and computer 

ownership (not surprisingly) obviously play a crucial role in the demand for broadband 

access. 

 

There are numerous empirical studies that have been published in the past decade that 

provide further insights into factors contributing to broadband demand beyond those 

already mentioned. A useful overview of such studies appears in a recent study by the 

Florence School of Regulation (FSR (2012)).270 This study aims at understanding socio-

economic drivers of broadband penetration. To this end, relevant demand side aspects 

were evaluated resulting in an extensive overview of socio-economic broadband 

determinants and main results based on a review of the scholarly literature.271  

 

As to broadband adoption, the FSR (2012) study points out that the most relevant ‘socio-

economic characteristics of the individual/household demand for broadband are income, 

education, gender, and age’. Moreover, ‘non-market interaction variables are in particular 

social interaction (network externalities) and the spatial proximity with other broadband 

users’. 

 

As to the determinants of broadband usage, the study underlines a ‘strong heterogeneity in 

Internet usage’. ‘Socio-economic characteristics of individuals/households (i.e. education, 

gender, income and age) affect usage, but (the) impact of each characteristic depends on 

(the) type of (the) e-service’. ‘Higher-income people (are) more likely to be on-line, but 

lower-income people (are) likely to spend more time on-line’. There are ‘non-uniform 

effects of different services (i.e. e-banking, e-commerce, entertainment, e-health, e-

government, chat-room, etc.)’ and the ‘(g)ross national income and perception of Internet 

security in a certain country also affect type and intensity of usage’. Moreover, the study 

underlines that the ‘(p)erceived future benefits’ and broadband induced changes positively 

affect usage.272 

 

                                           
268 European Commission (2012b), E-communications Household Survey, survey for the European Commission, 

June 2012, Special Eurobarometer 381, p.49; available at:   
http://ec.europa.eu/public_opinion/archives/ebs/ebs_381_sum_en.pdf.  

269 Ibid, p. 43. 
270 See Parcu, P. L. et al., Florence School of Regulation (2011), Study on Broadband Diffusion: Drivers and 

Policies. Study for the Independent Regulators Group; available at:   
http://www.irg.eu/streaming/CN%20%2811%29%2081_FSR_Study_on_BB_Promotion_FINAL.pdf?contentId
=547201&field=ATTACHED_FILE.  
See also the presentation by Rossi, M. A. (2012): FSR study on Broadband Diffusion: Drivers and Policies, for 
IRG Independent Regulators Group, Presentation 1st June 2012, available at:   

http://fsr.eui.eu/Documents/Presentations/ComsnMedia/AnnualConferences/2012/120601RossiAlessandra.pdf  
271 Ibid, Table 1, p. 31-35. 
272 All quotations are from Rossi (2012). 

http://ec.europa.eu/public_opinion/archives/ebs/ebs_381_sum_en.pdf
http://www.irg.eu/streaming/CN%20%2811%29%2081_FSR_Study_on_BB_Promotion_FINAL.pdf?contentId=547201&field=ATTACHED_FILE
http://www.irg.eu/streaming/CN%20%2811%29%2081_FSR_Study_on_BB_Promotion_FINAL.pdf?contentId=547201&field=ATTACHED_FILE
http://fsr.eui.eu/Documents/Presentations/ComsnMedia/AnnualConferences/2012/120601RossiAlessandra.pdf
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The study also addresses the rural – urban broadband divide. ‘Main determinants of (the) 

usage divide are characteristics of the individual (socioeconomic factors), the nature of the 

service (job search, entertainment, e-commerce, e-government, etc.), perceived risk 

factor, and supply-side characteristics of the individual’s location’.  

Hauge and Prieger (2009)273 also provide a literature review, including a number of sources 

not covered in the FSR study. Focusing on the U.S situation, this study addresses in 

particular the following potential barriers to broadband demand (beyond price): lack of 

computer ownership, lack of digital literacy, and lack of perceived value of broadband. 

 

6.2. Price as a Driver of Demand 

 

Most goods and services are subject to price elasticity of demand. If a service is or 

becomes more expensive, we tend to consume less of it; if, however, it becomes cheaper, 

we tend to consume more of it. We focus on price as a separate dimension because its 

interactions with other factors are particularly complex. Price influences demand, but 

demand also influences price. For example, to the extent that a (price induced) increase in 

demand results in a higher take rate in a particular geographic area, this can improve scale 

economies, lower costs, and lead to downward pressure on price. 

 

General microeconomic theory suggests that the demand for a good or service depends on 

the price of the good or service in question, on the prices of other goods and/or services, 

and on the income of the demander. In particular, if the demand for the good or service in 

question behaves normally, then the greater the quantity demanded, the higher the price. 

This general concept also holds true of telecommunications demand, as the seminal book 

by Lester Taylor
274

 demonstrates. Taylor provides a theoretical background for the demand 

for telephony access and calls, thereby taking account in particular of network externalities. 

Taylor’s book moreover gives a comprehensive overview of empirical approaches to 

estimating price and income elasticities. Of course, there are tremendous differences 

between telephony and broadband in terms of technology and utilization; nonetheless, the 

influence of prices (and income) as well as the basic differentiation between subscription on 

the one hand and usage of an access line on the other hand is also appropriate regarding 

broadband (see e.g. the early model for Internet access demand that has been developed 

by Kridel et al).
275

  

 

Despite quite a few studies regarding broadband demand in the past 10-15 years, it is fair 

to state that empirical evidence on the impact of price(s) on broadband demand in general 

and of price(s) on high bit rate broadband demand in particular still is more or less poor. 

One reason for this is that the data base for many studies is too old to deliver results that 

are meaningful for today. Indeed, Rosston, Savage and Waldman (2010)
276

 provide a good 

overview of econometric research between 2000 and 2009; however, in many studies the 

data base covered the period around the year 2000 when dial-up Internet still played a 

prominent role. In what follows, we highlight evidence from a few studies that we deem to 

provide relevant results today.  

 

                                           
273 See Hauge, J. and J. Prieger (2009), Demand-Side Programs to Stimulate Adoption of Broadband: What 

Works?; available at: http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1492342; p. 23-27. 
274 See Taylor, L. D. (1994), Telecommunications Demand in Theory and Practice, Kluwer Academic Publishers, 

Dordrecht et al.  
275 See Kridel, D. J., Rappoport, P. N. and L. D. Taylor (1999), An Econometric Model of the Demand for Access 

to the Internet, in: Loomis D.G. and L. D. Taylor (eds.): The Future of the Telecommunications Industry: 
Forecasting and Demand Analysis, Kluwer Academic Publishers. 

276 See ibid., section 2.2. 

http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1492342
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 Ida and Kuroda (2006)277 analyse Japanese broadband demand and conclude: ‘ADSL 

is less sensitive to price changes than FTTH and CATV. …medium-speed ADSL is 

different from low-speed and high-speed ADSL: low-speed and high-speed ADSL are 

very elastic, based on the own-price elasticities of access demand. Thus we conclude 

that in Japan’s BB services, ADSL is independent of other services but is actively 

competing with NB (DU, ISDN) and BB (FTTH, CATV) services on both ends of the 

spectrum.’ 

 Cardona et al. (2007)278 used survey data from Austria (as of 2006) and reached the 

following conclusions: ‘…demand for broadband internet access services is rather 

elastic (lower than -2.5 for DSL, cable and mobile) in those areas where several 

types of broadband access (DSL, cable and mobile) are available. This would 

indicate that different broadband access technologies are close substitutes and 

constrain each other. … The elasticity of narrowband is lower (-1.93) which may 

indicate that those users which are still using narrowband do not perceive 

broadband as an equally good substitute. In areas where only DSL and narrowband 

are available, the DSL elasticity is much lower (-0.97) which suggests that the 

constraint from narrowband on DSL is limited.’ 

 Cadman and Dineen (2008)279 use data for their model of price and income elasticity 

being sourced from the OECD. The authors focused on a single point in time creating 

a cross section model as of October 2007. The key result as to the influence of price 

on broadband demand can be summarized as follows: ‘The long-run price elasticity 

of demand is in the inelastic range. The coefficient of -0.43 indicates that a 1% 

decrease in price would lead to a 0.43% increase in demand over the long run. 

Demand does not appear to be strongly influenced by price. However, this elasticity 

is towards the top end of the typical price elasticity of demand for telephone line 

rental and local and long distance calling found in developed countries.’ 

 The analysis by Rosston, Savage and Waldman (2010)280 rests on U.S. survey data 

as of 2009. The study incorporates a great many variables beyond price that they 

deemed to be a priori relevant for broadband demand, and it focuses in particular on 

willingness to pay for (higher) bandwidths. Not surprisingly, one result of the study 

is that the representative household’s relative utility increases when the price of the 

broadband service (bundle) is decreased. Moreover, speed (i.e. bandwidth) turns 

out to be an important characteristic of Internet service, with consumers willing to 

pay $45.10 per month for an improvement in speed from slow to fast. Contrary to 

this, the marginal willingness to pay for an improvement in speed from slow to very 

fast is only slightly higher at $48.12. 

 Srinuan et al. (2011)281 use a survey from the Swedish NRA PTS from 2009 and reach 

the following conclusion: ‘Based on the results of elasticities, cable is less sensitive to 

                                           
277 See Ida, T. and T. Kuroda (2006), Discrete Choice Analysis of Demand for Broadband in Japan; available at: 

http://www.econ.kyoto-u.ac.jp/~ida/3Kenkyuu/3Workingpaper/WPfile/2004/ida-kuroda%28E%29.pdf.  
Subsequently, NB stands for “narrowband” and BB for “broadband”.  

278 See Cardona, M., Schwarz, A., Yurtoglu, B. and C. Zulehner (2007), Demand estimation and market definition 
for broadband internet services; available at:   
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1081261.   

279 Cadman, R. and C. Dineen (2008), Price and Income Elasticity of Demand for Broadband Subscriptions: A 
Cross-Sectional Model of OECD Countries, Strategy and Policy Consultants Network Ltd; 07 February 2008; 
available at: http://spcnetwork.eu/uploads/Broadband_Price_Elasticity.pdf.  

280 See Rosston, G., Savage, S. J. and S. M. Waldman (2010), Household Demand for Broadband Internet Service; 
Final report to the Broadband.gov Task Force, Federal Communications Commission; revised February 3; 
available at:  http://siepr.stanford.edu/system/files/shared/Household_demand_for_broadband.pdf.  

281 Srinuan, P., Srinuan, C. and E. Bohlin (2011), The Mobile Broadband and Fixed Broadband Battle in Swedish 

market: Complementary or substitution? European University Institute (Florence) Working Paper RSCAS 
2011/36; available at: http://fsr.eui.eu/Documents/WorkingPapers/ComsnMedia/2011/WP201136.pdf.  
Subsequently, MBB denotes mobile broadband and FBB fixed broadband. 

http://www.econ.kyoto-u.ac.jp/~ida/3Kenkyuu/3Workingpaper/WPfile/2004/ida-kuroda%28E%29.pdf
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1081261
http://spcnetwork.eu/uploads/Broadband_Price_Elasticity.pdf
http://siepr.stanford.edu/system/files/shared/Household_demand_for_broadband.pdf
http://fsr.eui.eu/Documents/WorkingPapers/ComsnMedia/2011/WP201136.pdf
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price changes for its own price than DSL, LAN/Fiber and MBB. In contrast, the 

evidences of cross price elasticities show that broadband Internet market in Sweden 

can be seen as two separate markets at this stage. The FBB connections are close 

substitute each other while the cross price elasticity of MBB is lower than others; 

however, the cross price elasticities of FBBs and MBB report that there is high 

possibility that MBB could be substitution service to FBB in the near future.’ 

 Recent Eurobarometer research underlines that ‘price is the most important factor 

when subscribing to the Internet’.282 

 A clear lesson from the theory of two-sided (or multi-sided) markets is that it is 

essential to distinguish between subscription elasticity (in this context, how price 

influences the tendency to acquire broadband) and usage elasticity (how much the 

broadband service is used once acquired). This also interacts with the technical 

capabilities of the particular service acquired. The empirical literature on price 

elasticity of broadband services is focused almost exclusively on subscription elasticity 

and not on usage elasticity, perhaps because most fixed broadband packages in 

Europe and North America to date have been charged at a flat retail price irrespective 

of the level of usage. 

 

Table 16: Studies assessing the price elasticity of demand for broadband 

Study  
Geographical 

focus  
Main results 

Ida and 

Kuroda 

(2006) 

Survey data Japan  

(as of 2005)  

1. ADSL is less sensitive to price changes than FTTH and 

CATV.  

2. Low-speed and high-speed ADSL are very elastic.  

3. Medium-speed ADSL is less elastic. 

Cardona et 

al. (2007) 

Survey data from 

Austria (as of 

2006)  

1. The price elasticity is lower than -2.5 for DSL, cable and 

mobile in those areas where several types of broadband 

access (DSL, cable and mobile) are available.  

2. The elasticity of narrowband is lower (-1.93). 3. In areas 

where only DSL and narrowband are available, the DSL 

elasticity is much lower (-0.97). 

Rosston, 

Savage and 

Waldman 

(2010) 

U.S. survey data  

(as of 2009) 

1. The representative household’s relative utility increases 

when the price of the broadband service (bundle) is 

decreased.  

2. Speed (i.e. bandwidth) is an important characteristic of 

Internet service, with consumers willing to pay $45.10 per 

month for an improvement in speed from slow to fast.  

3. Contrary to this, the marginal willingness to pay for an 

improvement in speed from slow to very fast is only slightly 

higher at $48.12. 

Srinuan et 

al. (2011) 

Swedish survey 

data  

(as of 2009) 

1. Cable is less sensitive to own price changes than DSL, 

LAN/Fiber and MBB.  

 
Source: WIK 

                                           
282 See European Commission (2012b), op. cit.; p.61. 
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6.3. Applications as a Driver for Demand 

 

A wide range of forecasts suggest that video is increasing, and that it is an increasingly 

large factor in overall Internet demand. This implies, in turn, that it is a major potential and 

actual driver of the take-up of broadband, and especially of high speed broadband. 

 

The Cisco VNI is an excellent source overall.283 The VNI has been calibrated with some care 

over the past few years, and seems to track reasonably well with other predictions (for 

example, predicted shipments of routers and of opto-electronic equipment from specialist 

experts in those fields such as Dell’Oro).Their predictions as regards application traffic thus 

represent a good starting point. 

 

The increase in video consumption, as depicted in Figure 55, is expected to be dramatic. 

Conversely, the anticipated rapid growth of file sharing has largely stalled, presumably due 

to barriers imposed by rights-holders. 

 

Entertainment video already represents the lion’s share of consumer Internet 

traffic in Western Europe, and can be expected to represent an increasing 

proportion of consumer Internet traffic in Western Europe by 2017. 

 

Figure 55: Projected fixed Internet and managed IP consumer traffic (PB/month) 

for Western Europe (2012-2017) 
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Source: Cisco VNI (2013) data from homepage   
http://www.cisco.com/en/US/netsol/ns827/networking_solutions_solution_category.html (online database viewed 
29 June 2013). These data are for consumers only, and correspond to Internet traffic plus “managed IP” traffic 
(commercial television transmitted over a single network). Business traffic and mobile traffic are omitted. Online 
gaming traffic is negligible and therefore not shown. Western Europe for this analysis is comprised of FR, DE, IT, 
ES, UK, IE, PT, CH, AT, BE, NL, LU, DK, NO, SE, FI, Iceland, and Greenland; WIK calculations 

                                           
283  Cisco VNI homepage;   

http://www.cisco.com/en/US/netsol/ns827/networking_solutions_solution_category.html  with links to reports 
and data.  

http://www.cisco.com/en/US/netsol/ns827/networking_solutions_solution_category.html
http://www.cisco.com/en/US/netsol/ns827/networking_solutions_solution_category.html
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The taxonomy of applications that Cisco employs
284

 is: 

 

 Internet video: Includes short-form Internet video (for example, YouTube), long-

form Internet video (for example, Hulu), live Internet video, Internet-video-to-TV 

(for example, Netflix through Roku), online video purchases and rentals, webcam 

viewing, and web-based video monitoring (excludes P2P video file downloads)285 

 Web, email, and data: Includes web, email, instant messaging, and other data 

traffic (excludes file sharing) 

 File sharing: Includes peer-to-peer traffic from all recognized P2P systems such as 

BitTorrent and eDonkey, as well as traffic from web-based file-sharing systems. 

 Gaming: Includes casual online gaming, networked console gaming, and 

multiplayer virtual-world gaming. The volume is not shown in Figure 55 because it is 

negligible. 

 

This shift to entertainment video (as distinct from two way video communication) has huge 

implications for the character of traffic. Just a few years ago, most analysts expected traffic 

to become more and more symmetric over time. Video entertainment traffic, however, is 

nearly all downstream. As a result, traffic is now expected to become more and more 

asymmetric over the coming years.
286

 Whether it will remain so in the long term cannot be 

predicted, but our view is that the trend in the near and medium term is clear. 

 

It also results in a noteworthy increase in the peak-to-average ratio of traffic (which is 

important because networks are typically designed to carry busy hour or near-peak traffic). 

As Cisco notes, ‘Busy hour Internet traffic is growing more rapidly than average Internet 

traffic. Busy hour Internet traffic increased 41 per cent in 2012, compared to 34 per cent 

growth in average traffic. Busy-hour Internet traffic will increase by a factor of 3.5 between 

2012 and 2017, while average Internet traffic will increase 2.9-fold.’
287

 

 

The increasing use of video over the Internet clearly implies increasing demand for 

bandwidth; however, it does not necessarily imply a need for low latency and jitter. Video 

on demand does not necessarily require low delay, since the user typically accepts a second 

or two of delay at the outset, after which buffers can typically deal with any delay. To the 

extent that consumer demand will be primarily be for linear video with low ‘zapping times’ 

(to change channels), then low delay and jitter will be needed. The relative balance of 

‘catch up’ video to live linear also plays a role. 

 

                                           
284 Cisco (2013b), Cisco Visual Networking Index: Forecast and Methodology, 2012–2017, 29 May 2013; 

available at:  
http://www.cisco.com/en/US/solutions/collateral/ns341/ns525/ns537/ns705/ns827/white_paper_c11-
481360.pdf . The categories are explained in substantial detail. Note that Cisco is using a simpler taxonomy in 
2013 than in 2012 and prior years. 

285  These are Internet video-oriented services that can best be understood by visiting their web sites at 
http://www.youtube.com/, http://www.hulu.com/, http://www.netflix.com/, and http://www.roku.com/, 
respectively. 

286 Cisco (2013a): “With the exception of short-form video and video calling, most forms of Internet video do not 
have a large upstream component. As a result, traffic is not becoming more symmetric as many expected 
when user-generated content first became popular. The emergence of subscribers as content producers is an 
extremely important social, economic, and cultural phenomenon, but subscribers still consume far more video 
than they produce. Upstream traffic has been flat as a percentage for several years, according to data from 
the participants in the Cisco VNI Usage program.” 

287 Cisco (2013b), Cisco Visual Networking Index: Forecast and Methodology, 2012–2017, 29 May 2013, available 
at:  http://www.cisco.com/en/US/solutions/collateral/ns341/ns525/ns537/ns705/ns827/white_paper_c11-
481360.pdf.  

http://www.cisco.com/en/US/solutions/collateral/ns341/ns525/ns537/ns705/ns827/white_paper_c11-481360.pdf
http://www.cisco.com/en/US/solutions/collateral/ns341/ns525/ns537/ns705/ns827/white_paper_c11-481360.pdf
http://www.youtube.com/
http://www.hulu.com/
http://www.netflix.com/
http://www.roku.com/
http://www.cisco.com/en/US/solutions/collateral/ns341/ns525/ns537/ns705/ns827/white_paper_c11-481360.pdf
http://www.cisco.com/en/US/solutions/collateral/ns341/ns525/ns537/ns705/ns827/white_paper_c11-481360.pdf
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Application usage is different for mobile devices. Cisco predicts a huge upswing in mobile 

video in the coming years. 

 

Figure 56: Projected global mobile Internet traffic (PB/month) 

 

 

Source: Cisco (2013a) 

 

This is consistent with measurements and forecasts from Sandvine, a firm which produces 

monitoring solutions that employ, for instance, Deep Packet Inspection (DPI) in support of 

end-to-end policy control functions including traffic classification and policy enforcement in 

order to help network operators to optimize traffic while enhancing subscriber quality of 

experience. Sandvine traffic measurements show traffic patterns separately for upstream 

and downstream traffic, and their reports distinguish mean from median measurements. 

Not surprisingly, real time entertainment generates far more downstream traffic than 

upstream (see Figure 57). It is also worth noting that home entertainment traffic plays a 

larger role, relative to the total, in Europe than in North America. 
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Figure 57: Peak period fixed and mobile traffic composition in Europe (1H2013) 

 

  

 
Source: Sandvine (2013), Global Internet Phenomena Report, 1H 2013; available at:  
http://www.sandvine.com/news/global_broadband_trends.asp 

 

To put the Figure 57 data into perspective, the upstream and downstream bars (which 

appear in the figure to be equally great) actually differ greatly, and even more so in the 

mobile network than in the fixed. 

 

Table 17: Monthly Median and Mean Traffic Consumption in Europe 

 Fixed Network Mobile Network 

 Median Mean Median Mean 

Upstream 0.5 GB 2.5 GB 2.0 MB 41.1 MB 

Downstream 5.3 GB 10.9 GB 10.5 MB 269.9 MB 

Aggregate 6.0 GB 13.4 GB 13.2 MB 311.0 MB 

 
Source: Data source Sandvine (2013) 

 

Internet video represents a large volume of consumer Internet traffic, but it is a volume 

that is highly variable from one country to the next. In order to understand national 

differences, it is helpful to normalise Internet traffic estimates (in this case from the Cisco 

VNI online 2013 database)288 by dividing by the number of fixed network broadband 

subscribers,289 so as to obtain an estimate of the number of Megabytes (MB) consumed per 

subscriber per month. Among EU Member States, the UK appears to consume significantly 

more Internet video than France, Spain, Germany or Italy, possibly due to catch-up viewing 

on the BBC. The UK also consumes more Internet video than comparator countries such as 

Japan, Australia, and New Zealand; however, none of the five largest Member States 

consume anywhere near as much consumer Internet video as the United States (probably 

due primarily to Netflix) or South Korea. 

                                           
288  Cisco (2013), at http://ciscovni.com/forecast-widget/advanced.html. These figures are solely for consumer 

video using fixed Internet or managed IP (i.e. IP traffic associated with commercial television services that 

remains within the footprint of a single Internet provider). 
289  OECD (2013), Total number of fixed (wired) broadband subscriptions, by country, millions, Dec. 2012, at 

http://www.oecd.org/sti/broadband/oecdbroadbandportal.html.  

http://ciscovni.com/forecast-widget/advanced.html
http://www.oecd.org/sti/broadband/oecdbroadbandportal.html


Entertainment x.0 to Boost Broadband Deployment 

________________________________________________________________________ 

PE 507.479 155 

Figure 58: Volume of fixed network Internet consumer video in selected countries 

(MB per subscriber per month, 2012) 
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Source: Cisco VNI online data (2013), OECD fixed network subscription data, WIK calculations 

 

 

Interestingly enough, the volume of video consumption differs among mobile devices 

depending on whether they are off-loading to Wi-Fi or not. Users are much less likely to 

consume video when they are using the macro cellular network. This likely is a result of 

(1) slower performance of the macro cellular network, and (2) usage-based pricing and/or 

usage caps for the macro cellular network (which typically also apply even when femtocell 

off-load is employed). Application data captured from applications running in Android 

smartphone handsets tells a somewhat different story than the Cisco data. Informa/Mobidia 

data show that YouTube and downloads are far more common at home than when using 

the macro cellular network. 

 

Table 18: Top five smartphone applications by absolute traffic volumes (MB) as of 

January 2012 in the UK 

Rank Cellular Wi-Fi Roaming 

1 Browsing Browsing Browsing 

2 Facebook app YouTube Facebook app 

3 Tethering Video and audio streaming Google Maps 

4 YouTube Downloads E-mail 

5 Downloads iPlayer Tethering 

 

Source: Informa/Mobidia (2013)290 

                                           
290 Cisco Internet Business Systems Group (IBSG) (2012), The New World of SP Wi-Fi: Cisco IBSG Research 

Uncovers What U.S. Consumers Want from Wi-Fi and Mobile, Briefing Document by Stuart Taylor and Andy 
Young; available at: http://www.cisco.com/web/about/ac79/docs/sp/SP_Wi-Fi_Consumer_Briefing-Doc_US.pdf.  

http://www.cisco.com/web/about/ac79/docs/sp/SP_Wi-Fi_Consumer_Briefing-Doc_US.pdf
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Cisco no longer reports Voice over the Internet Protocol (VoIP) traffic volumes, presumably 

because they were clearly too small to have much impact on the overall forecast. VoIP is 

important to many consumers, but voice is a relatively very low bandwidth application. 

 

6.3.1. The evolution of audio-visual media as it relates to traffic trends 

 

We benefit from an extensive series of studies on the media and content industries (MCI) 

conducted by the Joint Research Centre (JRC) in 2012. 

The MCI make important contributions to the overall European economy, but are 

undergoing rapid transformation due to the digitalisation of media. This is causing an 

overall decline in revenues that has not (yet) been offset by new revenues from new digital 

media.291 Key elements of the transformation include: 

 

 Shifting value chains as the network is transformed from isolated silos into a 

globally integrated value chain. 

 An apparent shift of control away from the upstream production side, and toward 

the downstream customer-facing distribution side. 

 A new relationship with consumers, who are now empowered to interact directly 

with content in novel ways, but who also lose a degree of control over their personal 

data and privacy. 

 

These changes are driving economic shifts that are difficult to predict. Old business models 

are superseded; new business models are in the process of emerging. ‘All in all, the real 

costs in the various segments of a partly online industry are still unclear and difficult to 

gauge properly. It is certain, however, that the shift will be characterised by tremendous 

decreases in the price of media distribution and information. In addition, these new 

technologies are likely to bring further broad gains through flexible pricing, low delivery 

costs and virtually unlimited capacity (server-based and cloud applications), as well as 

higher efficiency.’ 

 

Relevant to this study, it is particularly important to bear in mind: 

 

 Media consumption has now become global. In audio-visual media, the dominance 

of Hollywood is already abundantly clear, due in part to fragmentation of Europe in 

multiple cultural and linguistic markets, and the challenges involved in producing 

audio-visual works for overall European consumption. The degree of broadband 

consumption of entertainment is only partially dependent on the production of 

European content providers. 

 Media is increasingly acquired in packages or bundles. Once again, new business 

models (such as the apps store) are potentially changing the dynamics throughout 

the value chain. 

 

                                           
291 Simon, J. P. and M. Bogdanowicz (2012), The Digital Shift in the Media and Content Industries, JRC scientific 

and policy reports; Luxembourg: Publications Office of the European Union; available at:   
http://ftp.jrc.es/EURdoc/JRC77932.pdf.  

http://ftp.jrc.es/EURdoc/JRC77932.pdf
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6.3.2. Smart Grid Traffic Demand 

 

Is the migration of intelligence in the electric system a potential driver for the need for 

ultra-fast bandwidth broadband? 

 

A recent study
292

 assessed the likely need for bandwidth under different smart grid use 

cases, including data transfer for customer information, data transfer for billing, new 

products for end users, data transfer for control and governing, software update service, 

and electromobility. Where appropriate, additional data volume was assumed in support of 

data protection. In all cases, bandwidth requirements are significantly lower than 1 Mbps. 

The study therefore concluded that basic broadband is more than adequate to meet the 

needs of end users for access to Smart Grids / Smart Markets today. A migration to a 

smart energy system today requires broadband access, but does not appear to depend on 

the deployment of ultra-fast and/or fibre-based broadband access. 

 

6.3.3. eHealth and telemedicine traffic demand 

 

eHealth constitutes a wide range of applications, some of which depend on high bandwidth, 

but many of which do not. 

 

In a just-completed study for the IMCO Committee of the European Parliament, we 

assessed epSOS, an ongoing eHealth Large Scale Pilot under the CIP that seeks to enable 

cross-border exchange of health records and of prescriptions (ePharmacy).
293

 These 

applications benefit from broadband Internet access, but they generate only moderate 

bandwidth demand. They do not depend on ultra-fast broadband. 

 

It is important to bear in mind, however, that eHealth covers a great deal of ground. Near 

term applications require only moderate bandwidth; however, multiple studies suggest that 

possible future widespread use of telemedicine could require substantially greater 

bandwidth; however, it still appears that needs do not exceed what can be supported with 

basic broadband. 

 

Data rates and Quality of Service (QoS) requirements can vary greatly depending on the 

task to be accomplished, as shown in Table 19 and Table 20. 

                                           
292 Plückebaum, T. and M. Wissner (2013), Aufbau intelligenter Energiesysteme – Bandbreitenbedarf und 

Implikationen für Regulierung und Wettbewerb, WIK Diskussionsbeitrag No. 372, March 2013. 
293 ‘Ubiquitous Developments of the Digital Single Market’, forthcoming. 
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Table 19: Data rate for typical telemedicine devices 

Digital device 
Temporal/spatial 

(no. of samples/sec) 
Contrast/resolution 
(bits pre sample) 

Required data 
rate 

Digital blood pressure 

monitor 
1 x16 <10kbps 

Digital audio stethoscope 10 000 x12 approx. 120 kbps 

Electrocardiogram (ECG) 1 250 x12 approx. 15 kbps 

Ultrasound, cardiology, 
radiology 

512 x 512 x8 256KB (image size) 

Scanned X-ray 1 024 x 1 250 x12 1.8MB (image size) 

Mammogram 4 096 x 4 096 x12 24MB (image size) 

Compressed and full motion 
video 

--- --- 
384kbps to 
1.544Mbps 

 
Source: Skorin-Kapov, L. and M. Matijasevic (2010), Analysis of QoS Requirements for e-Health Services and 
Mapping to Evolved Packet System QoS Classes, International Journal of Telemedicine and Applications, Volume 
2010, Article ID 628086 

 

Table 20: QoS requirements for medical data transfer 

Services Data rate Maximum delay Packet loss 

Audio 4-25 kbps 150-400ms 3% 

Video 32-384 kbps 150-400ms 1% 

Electrocardiogram (ECG) 1-20 kbps approx. 1 s Zero 

File transfer (FTP) Not available Not available Zero 

 
Source: Skorin-Kapov, L. and M. Matijasevic (2010), Analysis of QoS Requirements for e-Health Services and 
Mapping to Evolved Packet System QoS Classes, International Journal of Telemedicine and Applications, Volume 
2010, Article ID 628086 

 

This wide disparity in bandwidth demand is broadly consistent with the results of an ITU 

study on telemedicine in India, which found an enormous spread as a function of which 

telemedicine functions were to be invoked. For surveillance, a normal text-based ‘dumb’ 

mobile phone was felt to be adequate. A small number of activities, however, would benefit 

from the transmission of large volumes of data. 

 

Figure 59: Distribution of information data size within transactions 

 
 

Source: Ramkumar, P. S. et al. (2011), e-Health: Scaling e-Health Services in step with ICT Transformation, ITU; 

available at: http://www.itu.int/ITU-D/cyb/app/docs/Scaling%20e-Health-E.pdf  

 

http://www.itu.int/ITU-D/cyb/app/docs/Scaling%20e-Health-E.pdf
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6.4. The Evolution of End-user Devices as a Driver for Demand 

 

Historically, the desktop personal computer was the principle mode of use for broadband. 

This is no longer the case. The proliferation of smart phones, tablets, notebooks and 

netbooks (often with dongles) has altered the environment in ways that matter for our 

analysis. This is true both for the fixed network and for the mobile. 

 

This shift away from a purely or primarily personal computer world has implications for 

bandwidth consumption. It influences for instance (1) the degree to which devices are used 

in a fixed, nomadic, or truly mobile way; (2) the speed of the device, for processing and for 

data transmission; and (3) large screen format versus small. 

 

The fixed/nomadic/mobile distinction is itself linked to the mobile off-load phenomenon. 

Increasingly, Wi-Fi, femtocells and picocells are used to off-load traffic from the macro 

cellular network onto the fixed network, blurring somewhat the distinction between the 

two. 

 

Screen size can make a huge difference in the amount of data to be transmitted, 

particularly in a world where video traffic is expected to represent an increasing fraction of 

total IP-based traffic. Increasingly, applications are aware of screen size and tailor the 

volume of data sent to the characteristics of the ultimate display device. 

 

In both the fixed and the mobile network, PCs are expected to produce a declining 

percentage of all Internet traffic. ‘At the end of 2012, 74 per cent of IP traffic and 94 per 

cent of consumer Internet traffic originated from PCs. By 2017, 49 per cent of IP traffic and 

39 per cent of consumer Internet traffic will originate from non-PC devices …’
294

 

 

Figure 60: Global Internet and managed IP traffic by device type 

 

 
Source: Cisco (2013b) 

                                           
294 Cisco (2013c), The Zettabyte Era—Trends and Analysis, 29 May 2013; available at:   

http://www.cisco.com/en/US/solutions/collateral/ns341/ns525/ns537/ns705/ns827/VNI_Hyperconnectivity_W
P.pdf.  

http://www.cisco.com/en/US/solutions/collateral/ns341/ns525/ns537/ns705/ns827/VNI_Hyperconnectivity_WP.pdf
http://www.cisco.com/en/US/solutions/collateral/ns341/ns525/ns537/ns705/ns827/VNI_Hyperconnectivity_WP.pdf
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In the mobile network, this trend is especially pronounced. Moreover, different types of 

devices (including not only PCs and handsets, but also tablets) have markedly different 

data usage patterns. Over the next few years, smartphones are expected to represent an 

increasing proportion of total mobile traffic. Non-smartphones will continue to represent a 

huge fraction of the installed base, but they make only a minimal contribution to the 

volume of traffic volume. 

 

Figure 61: Global mobile devices and connections 
 

 
Source: Cisco (2013a) 
 

Figure 62: Global mobile Internet and managed IP traffic by device type 

 

 
Source: Cisco (2013a) 
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The estimates in the Cisco mobile VNI (2013) are based on the assumption that a single 

smartphone can generate as much traffic as 50 basic-feature phones; a tablet as much 

traffic as much as 120 basic-feature phones; and a single laptop can generate as much 

traffic as 368 basic-feature phones (see Figure 63). 

 

Figure 63: High end devices multiply traffic 

 

 
 

Source: Cisco (2013a) 

 

Even among the handsets, different families (e.g. iPhone versus Android) can have very 

different characteristics, and can be associated with different levels of bandwidth 

consumption. 
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Figure 64: Megabytes per month by operating system 

 

 
 

Source: Cisco (2013a). These data reflect a separate study that uses different methodology than the rest of the 

familiar Cisco VNI. The findings in this study are based on Cisco’s analysis of data provided by a third-party data 
analysis firm. This firm maintains a panel of volunteer participants who are customers of the data of two Tier 1 
Global service providers from mature mobile markets, and who have given the company access to their mobile 
service bills, including KB of data usage. The data in this study reflects usage associated with over 22,000 devices 
and spans 12 months (October 2011 through September 2012). The overall study spans three years 

 

Both data and forecasts suggest that users on fast LTE mobile networks consume 

substantially more bandwidth than those on slower mobile networks. Cisco estimates that a 

smartphone on a 4G connection generates 19 times as much data as the same phone on a 

slower network today,
295

 declining however to 8 times as much traffic in 2017. The 

correlation is clear, but it is difficult to disentangle the degree to which faster networks 

promote the use of greater bandwidth, versus the tendency of those users who would have 

tended in any case to consume substantial bandwidth to upgrade to faster networks. As 

always, correlation does not necessarily imply causation. 

 

In any event, Cisco notes that 4G networks represent a disproportionate fraction of traffic 

today. ‘Although 4G connections represent only 0.9 per cent of mobile connections today, 

they already account for 14 per cent of mobile data traffic. In 2017, 4G will represent 10 

per cent of connections, but 45 per cent of total traffic …’
296

 (see Figure 65). 

                                           
295 In the Mobile VNI (2013), Cisco (2013a) explains the large difference as follows: “There are two reasons for 

this. The first is that many of the 4G connections today are for residential broadband routers and laptops, 
which have a higher average usage. The second is that higher speeds encourage the adoption and usage of 

high bandwidth applications, so that a smartphone on a 4G network is likely to generate 50 per cent more 
traffic than the same model smartphone on a 3G or 3.5G network.” 

296 Cisco (2013a). 
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Figure 65: Predicted traffic flowing over 2G, 3G and 4G networks (2012-2017) 

 

 

 
 

Source: Cisco (2013a) 

 

These are not the only possible transformations. Video is gradually moving to higher 

resolution as well, with more pixels and possibly also faster frame speeds so as to reduce 

motion blur. All of this calls once again for greater bandwidth. At the moment, it seems 

likely that this shift will be gradual, but it could possibly accelerate as the technological 

underpinnings continue to decline in price. A migration from today’s video to any of a 

number of forms of Ultra-High Definition (UHD) video could substantially increase 

bandwidth demand and consumption.
297

 

 

6.5. Supply as a Driver for Demand 

 

It is clear that too little capacity inhibits demand (in the sense in which an economist 

interprets demand, i.e. consumption). Does availability of excess capacity encourage 

greater consumption, or is the ‘latent’ level of demand exogenous, that is, independent of 

supply? Strong views on this are common, but surprisingly little research has been done. It 

may be possible to make some general statements based on earlier transitions (e.g. dial-up 

to broadband), or on experience in countries where the migration to NGA is more advanced 

such as Japan. 

 

This discussion is quite fundamental to this study. If demand is largely exogenous, then the 

seemingly slow NGA deployment is not necessarily a problem as long as it is sufficient to 

meet demand. 

 

Both the inhibitors to supply (insufficient NGA deployment, not counting cable) and the 

public policy measures to address them have been extensively discussed elsewhere, and 

notably in Chapter 3. 

                                           
297 See, for instance, Schäfer, R. (2013), A UHD TV value chain - a view from (public) broadcasters – DVB-EBU 

UHDTV Fact Findings, Institut für Rundfunktechnik, 23 May 2013. 
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This is not an easy question to answer. One could begin by assessing a few periods and 

regions that might potentially serve as examples, or counter-examples, to the existence of 

a ‘build it and they will come’ approach:298 

 

 the dot-com bust beginning in the year 2000,  

 the transition from dial-up broadband, and  

 the transition from conventional broadband to ultra-fast broadband (which for our 

purposes in this paper can be viewed as being any Internet access service offering 

an advertised speed 30 Mbps or more). 

 

For the first two, it is difficult to draw strong conclusions. Data on Internet traffic exists,299 

but there is enormous uncertainty in data prior to roughly 2005. The dot-com bust seems 

to illustrate that there are limits to what consumers are interested in consuming, but does 

not provide detailed guidance as to where those limits might lie. 

 

The migration to fibre-based NGA, however, produced an interesting result. One would 

reasonably expect that in South Korea and Japan, where ultra-fast broadband has been 

widespread for many years, that consumption (i.e. broadband usage) would be 

considerably higher than in Europe. Is this the case? 

 

Adoption of ultra-fast broadband in Japan has been considerable, most notably since 

roughly 2006 (see Figure 66). FTTH has been more prevalent than DSL since 2008. 

 

Figure 66: Broadband adoption in Japan 
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Source: OECD (2013), Total number of fixed (wired) broadband subscriptions, by country, millions, Dec. 2012, at 
http://www.oecd.org/sti/broadband/oecdbroadbandportal.htm  

 

                                           
298  Marcus, J. S. and D. Elixmann (2013), Build it! ... but what if they don't come?, EuroCPR 2013. 
299 See for instance Odlyzko, A. et al. (2009), MINTS, University of Minnesota; available at:   

http://www.dtc.umn.edu/mints.  

http://www.oecd.org/sti/broadband/oecdbroadbandportal.htm
http://www.dtc.umn.edu/mints
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We turned once again to Cisco VNI data for estimates of current Internet (and IP-based) 

traffic by country, using their online database based on the same data as their July 2013 

reports.300 In order to normalise the data so as to facilitate comparisons, we divided by the 

number of fixed subscriptions in each country using OECD statistics.301 We computed the 

data only for 2012, since we did not care to speculate as to future numbers of 

subscriptions. Figure 67 shows the results, expressed in Megabytes per subscriber per 

month, for the five largest EU economies and selected comparator countries. We 

distinguish between fixed consumer Internet video traffic and all other fixed Internet traffic. 

 

Figure 67: Volume of fixed network Internet traffic in selected countries (MB per 

subscriber per month, 2012) 
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Source: Cisco VNI online data (2013), OECD fixed network subscription data, WIK calculations  

 

 

Our anterior expectation would have been that Japan and South Korea would have been 

quite substantially higher, in terms of usage per fixed broadband subscription, than any 

European country. The data did not entirely fulfil this expectation. 

                                           
300 Cisco (2013), at http://ciscovni.com/forecast-widget/advanced.html. These figures reflect both fixed Internet 

traffic and ‘managed IP traffic’ (i.e. IP traffic associated with commercial television services that remains 

within the footprint of a single Internet provider). 
301  OECD (2013), Total number of fixed (wired) broadband subscriptions, by country, millions, Dec. 2012, at 

http://www.oecd.org/sti/broadband/oecdbroadbandportal.htm.  

http://ciscovni.com/forecast-widget/advanced.html
http://www.oecd.org/sti/broadband/oecdbroadbandportal.htm
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First, the level of Internet traffic per subscription for Japan was actually and unambiguously 

lower than the corresponding level in the UK.302 Second, the levels of Internet traffic bear 

less relationship than might have been expected either to the bandwidth capabilities of the 

infrastructure, or to the bandwidth that is typically actually delivered, as shown in Figure 68. 

 

Figure 68: Bandwidth delivered in selected countries as measured by speedtest 
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Source: The source of the data is Ookla/Speedtest netindex, www.speedtest.net, as viewed on 21 September 
2013. WIK calculations 

 

The seemingly anomalous finding regarding Japan finds support in other research. In 2011, 

Rupert Wood of Analysys Mason argued in an insightful presentation that downstream 

monthly bandwidth usage per subscriber is similar in Japan to that of Western Europe 

overall, and lower than that of the UK. Interestingly, Wood suggests that availability of 

bandwidth does not accelerate downstream bandwidth, but that it has an effect on 

upstream bandwidth consumption. The results in Figure 69 are based on data collected by 

Analysys Mason, and thus represent an independent confirmation. 

 

                                           
302 For more insight into use patterns of FTTH in Japan, see Takita (2011). Based on the Japanese MIC’s “Result 

of questionnaire for ICT service monitors 2009”, Takita reports that in Japan “(T)he latest research shows that 

top 3 reasons for choosing FTTH is: ‘Speed,’ ‘Always-on,’ and ‘Cheaper than other broadband services’”. Even 
though Japan is at the forefront worldwide of FTTH adoption, use of the infrastructure is not necessarily 
fuelled primarily by hunger for bandwidth.  

http://www.speedtest.net/
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Figure 69: Mean downstream monthly usage per broadband subscriber, selected 

markets 

 

 
 
Source: Analysys Mason303 

 

Interviewees in Japan were unable to offer a persuasive explanation; however, a study by 

the Broadband Stakeholders’ Group (UK) offers one plausible theory.304 In effect, they 

suggest that Asian markets have to some extent been stymied, despite their high adoption 

of ultra-fast broadband, by a chicken-and-egg dilemma. ‘For online services to create 

demand for superfast broadband, the experience of first generation broadband is that 

service innovation occurs once a critical mass of subscribers is reached. For superfast we 

are likely not there yet; more importantly, for the early period of take-up the online service 

pull will need to come from existing services that will simply work better and faster over 

superfast broadband.” They go on to suggest that hopes for an explosion of service 

innovation as a result of the deployment of ultra-fast broadband should “…be tempered by 

the experience of the Asian markets, which have not seen the development of an 

innovative online service environment based on superfast broadband despite their high 

levels of adoption, there remains an open question as to where the next wave of innovation 

will come from.’ 

 

The United States has extremely high per capita bandwidth consumption; however, 

bandwidth usage net of consumer video is roughly equal to that of the UK, about a third 

greater than that of Japan, and about a third less than that of South Korea. 

 

South Korea rates well on this measure, which is perhaps not surprising. South Korea rates 

well on every measure of Internet readiness and usage.  

                                           
303 Analysys Mason (2011), Demand trends: growth is not straightforward. Presentation by Rupert Wood, 16 

November 2011. 
304 Broadband Stakeholder Group (2012). 
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Particularly striking is that South Korea consumes about twice as much video bandwidth 

per capita as Japan, and about twice as much non-video data, even though both are 

characterised by extremely high and somewhat comparable bandwidth capabilities. 

 

In other words, bandwidth consumed per subscriber in each country bears no clear or 

obvious relationship either to the absolute magnitude of bandwidth that is available, nor to 

relative ranking in terms of available bandwidth. 

 

From a policy perspective, these differences in usage would appear to be important. To a 

significant degree, the policy rationale for European intervention rests to a significant 

degree on the assumption that high bandwidth broadband either enables Europeans to do 

things that they would not otherwise be able to do, or else to do far more of the same 

things that they were already doing. 

 

The detailed reasons for these disparities are well beyond the scope of this study; 

moreover, it is not clear that the Cisco VNI estimates alone are the appropriate tool with 

which to seek to understand them in detail. Nonetheless, we are inclined to put forward a 

number of tentative and perhaps somewhat speculative conclusions: 

 

 Broadband bandwidth is an important enabler, but broadband bandwidth alone does 

not determine the nature or volume of use of the Internet. 

 Internet usage likely reflects complex and interrelated value chains. Internet 

readiness likely consists of many diverse elements.305 

 It may well be that broadband bandwidth alone is neither chicken nor egg, but 

rather that it can function as part of either in forming a virtuous cycle when the right 

complementary elements are in place. 

 Different countries likely succeed (or not) based on a mix of factors. For South 

Korea, conscious cultivation of all levels of the value chain is probably a major 

consideration. For the United States, a combination of first mover advantages, a 

highly skilled labour force concentrated into regional clusters, large scale availability 

of venture capital, and early investments by the US government likely contributed.  

 

There is a possibly reassuring implication for European policymakers. It is widely 

acknowledged that Japan and South Korea have an enormous lead over Europe (and the 

rest of the developed world) in terms of both deployment and adoption of ultra-fast 

broadband. The disparity in terms of spill-over benefits into the broader economy of these 

countries to date is probably less than many have assumed – otherwise, greater use of 

their infrastructure would likely have been visible, especially in Japan. This suggests in turn 

that although Europe has fallen behind in some dimensions, the game is not over – the 

window for Europe to catch up does not appear to have closed yet. It is by no means too 

late to consider suitable European policy interventions. 

 

                                           
305  For one view of the wide range of factors that could potentially contribute to Internet readiness, see the World 

Economic Forum / INSEAD (2013), The Global Information Technology Report 2013: Growth and Jobs in a 
Hyperconnected World. 
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6.6. Public Policy Measures as a Driver for Demand 

 

Demand stimulation by government can be effective as a driver for broadband take-up; 

however, it is important to distinguish between public policy measures to stimulate supply, 

and those that seek to stimulate demand. 

South Korea, for instance, is widely (and rightly) viewed as a success story for broadband 

deployment and adoption. It is widely assumed, apparently incorrectly, that last mile 

facilities were subsidised by the South Korean government. It appears, however, that 

broadband deployment instead greatly benefitted from South Korean government initiatives 

to make high quality personal computers available to all Koreans at a modest price. 

Broadband adoption was ‘pulled’ by consumer demand rather than being ‘pushed’ by 

supply. 

 

6.6.1. Supply “push” versus demand “pull” 

 

The relationship between promotion of supply versus demand was explored in two studies 

by largely the same group of authors in 2011: Belloc et al. (2011),306 and Parcu et al. 

(2011),307 the latter being a study conducted by the Florence School of Regulation308 on 

behalf of the Independent Regulators’ Group (IRG)309. 

 

Belloc et al. (2011) used panel data regression and quantile regression analysis techniques 

to study the effects of public policy measures on broadband adoption in 30 OECD 

economies. Parcu et al. (2011) conducted substantially the same analysis using 23 IRG 

member countries, most of which are EU Member States.310 

 

The two studies arrived at largely the same findings. Demand stimulation can have a 

measurable and statistically significant effect on broadband adoption. Not only the 

magnitude of demand stimulation is important, but also the timing. Sufficient supply must 

already be present. 

 

Both studies considered several common forms of supply stimulation, including: 

 

 Fiscal incentives programmes and subsidies: fiscal measures aimed at 

stimulating broadband supply, such as tax credits and subsidies to broadband 

providers. 

 Long-term loans programmes for broadband suppliers and national financing 

programs. 

 Public-Private Partnerships (PPPs): PPPs may take many different forms, 

associated with different degrees of involvement of public players. PPPs may use 

public funds, or they may be motivated by the public sector’s objective to attract 

private capital towards infrastructure financing, so as to complement or substitute 

for limited public resources. 

                                           
306 Belloc, F., Nicita, A. and M. A. Rossi (2011), The Nature, Timing and Impact of Broadband Policies: a Panel 

Analysis of 30 OECD Countries, University of Siena. 
307 Parcu et al. (2011). 
308 http://fsr.eui.eu/Home.aspx  
309 Explain difference with ERG and BEREC 
310 Iceland, Norway, Switzerland and Turkey are IRG countries that are not EU Member States. 

http://fsr.eui.eu/Home.aspx
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 Territorial mapping programs aimed at supporting investment decisions by 

private operators by providing detailed information on the existing broadband 

coverage and eventually on the potential demand expressed in different geographic 

locations of the country. 

 Administrative simplification programmes aimed at reducing the bureaucratic 

costs entailed by broadband investments, such as the need to obtain excavation 

permits, rights of way, and various other sorts of licenses. 

 

Both studies also considered multiple forms of demand stimulation. Some of these policies 

may be adopted with other primary objectives in mind, such as for instance improving the 

efficiency of the public sector, promoting ICT use by consumers and small businesses, or 

enhancing e-inclusion of disadvantaged segments of the population. These include: 

 

 Public demand for broadband services: Governments can serve as buyers and 

‘lead users’ of broadband technologies while at the same time providing new or 

improved e-government, e-health or e-education applications. 

 Incentives to business demand seek to increase business awareness of the 

benefits of broadband access. Programmes to enhance ICT penetration in SMEs tend 

to emphasize time and cost savings deriving from the adoption of broadband 

applications such as digital payments and e-commerce. 

 Incentives to private demand target relatively weak segments of potential 

demand, characterised by a low propensity or ability to use novel technologies and 

made up primarily of housewives, schoolchildren and the elderly. They may take the 

form of IT alphabetisation initiatives, advertising campaigns, and/or educational 

vouchers. 

 Direct Demand subsidies can be provided in the form of discounts on the 

purchase of equipment or broadband services, direct subsidies, or tax breaks. They 

can target individual consumers or particular categories of consumers. 

 Demand aggregation policies are schemes aimed at coordinating the potential 

demand of consumers in order to ensure efficient resource allocation and to obtain 

economies of scale so as to increase the profitability of the network roll-out. 

 

Among individual supply side interventions, Parcu et al. (2011) found only establishment of 

a PPP or provision of long-term loans to have a statistically significant effect at the 90% 

level. 
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Figure 70: Estimated effect of individual supply side interventions in Europe 

 

 
Source: Parcu et al. (2011) 

 

All forms of demand stimulation were found to have a statistically significant impact on 

broadband adoption. 

 

Figure 71: Estimated effect of individual demand side interventions in Europe 

 

 
Source: Parcu et al. (2011) 

 

This result needs to be qualified somewhat. Parcu et al. (2011) went on to group their 

sample into three quantiles (groups) as a function of the total level of broadband 

penetration.  
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These quantiles thus represent a measure of market of market maturity, corresponding to 

low, medium and high market development. Using quantile regression, Parcu et al. (2011) 

then considers the impacts of supply side stimulation and demand side stimulation. Where 

market development is low, supply stimulation can play a larger role than demand 

stimulation; with high market development, demand stimulation plays a far greater role 

than supply stimulation (see Figure 72). In the parallel Belloc et al. (2011) study, in fact, 

they found that supply side measures played no statistically significant role at all for the 

high market development quantile. All of this is perhaps not surprising: Until a sufficient 

supply exists, demand stimulation clearly cannot have much effect. 

 

 

Figure 72: Estimated effect of supply and demand side interventions lagged two 

years as a function of the degree of market development in Europe 

 

 
 
Source: Parcu et al. (2011). 

 

Parcu et al. (2011) then attempts to extrapolate this result to ultra-fast broadband, 

claiming that it may be necessary to stimulate supply before it is possible to promote 

demand. This result, in our view, does not necessarily follow. The demand stimulation 

measures appear to depend on the availability of broadband. It is however by no means 

clear that the availability of ultra-fast broadband is prerequisite to the demand stimulation 

measures being effective. It is also by no means clear that the demand stimulation can (or 

should) be tailored to operate solely on ultra-fast broadband rather than basic broadband. 

 

6.6.2. Candidate demand stimulus measures 

 

Any demand stimulus measures must be grounded in a firm understanding of broadband 

adoption characteristics in Europe today, and must address root causes for the lack of 

Internet access.  



Entertainment x.0 to Boost Broadband Deployment 

________________________________________________________________________ 

PE 507.479 173 

We have dealt with these aspects throughout this chapter, but it is helpful at this point to 

review statistical evidence based on the extensive survey data that routinely collects in the 

form of an annual E-communications Household Survey (European Commission (2013c)).311 

 

Broadband Internet access is the most common and preferred form of Internet access 

today, but dial-up continues to play a role. This is important to the extent that gains in 

broadband usage may be driven by a combination of (1) new users adopting broadband 

and (2) existing dial-up users upgrading to broadband.312 Others may not perceive the 

need for broadband at home because they feel that they have adequate access elsewhere, 

typically at work or at school. Overall, 64% of European households have Internet access, 

while 56% have broadband Internet access. 

 

Broadband access has steadily grown but may have reached a plateau. Meanwhile, dial-up 

Internet access continues to decline. Only about 5% of Europeans use dial-up Internet 

access today, but it is higher in some Member States. Perhaps surprisingly, dial-up usage is 

13% in Germany. 

 

Figure 73: Means of accessing the Internet in the EU (all respondents) 

 

 
 
Source: European Commission (2013c), E-communications Household Survey 

 

 

Viewing all forms of Internet access together, then, 36% of Europeans do not have access 

to the Internet; however, there are significant differences among the Member States, and 

also differences as a function of age, urban/rural differences, and size of household. 

Without exception, the countries where more than 40% of households lack access to the 

Internet are in the south and east of Europe. 

                                           
311  European Commission (2013c): E-communications Household survey, survey for the European Commission, 

August 2013, Special Eurobarometer 396; available at:  

 http://ec.europa.eu/information_society/newsroom/cf/dae/document.cfm?doc_id=2630    
312  Ibid. 

http://ec.europa.eu/information_society/newsroom/cf/dae/document.cfm?doc_id=2630
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Figure 74: Households without Internet access 

 

 
 
Source: European Commission (2013c), E-communications Household Survey 

 

 

The reasons for lack of access are diverse, but lack of availability plays only a tiny role, and 

lack of affordability is a smaller factor than simple disinterest. As the survey notes, “As 

Internet access becomes widely available, those who choose not to have Internet access 

are presumably more likely to have made an active decision to not do so.” “Among 

households without an Internet connection, the top reason given for not having one is that 

all household members are disinterested in accessing the Internet (63%). These figures 

relay an increase of four percentage points since spring 2011. Cost, as an explanation, has 

decreased in importance, down to only 18%, compared with 21% in the previous survey. … 

The other reasons given have not changed significantly since the previous survey. 7% of 

respondents with no connection reported that they are not sure exactly what the Internet 

is. One in twenty plans to connect in the next six months (5%), or says that they do not 

need to connect at home due to sufficient access at work or school (5%). Only 1% claimed 

that they could not connect due to insufficient broadband availability or expressed concern 

about unsuitable content on the Internet.”313 

 

For PC ownership, Internet access in general, and broadband access in particular, a number 

of key trends are visible.  

                                           
313 Ibid. 
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Single households are less likely to be served than households with 2 or more members; 

those where the head of household is older than 60 are significantly less likely to be served 

than those where the head of household is younger than 30 years old; and those in rural 

villages are less likely to be served than those in urban areas. 

 

For instance, 68% of EU households have a PC; however, for households where the head of 

household is 55-64, 65-74, or over 75, the corresponding percentages are 63%, 41%, and 

20% respectively. Only 27% of single person households age 60 or greater have a PC. 

 

The survey data suggest that possession of a PC is a crucial precursor to Internet 

access. Across the EU, only 6% of those with a PC lack Internet access. There are 

potentially valid reasons to have fixed Internet access without having a PC, but it is 

probably rare in Europe today, and the survey data seem to support this view.  

 

Among broadband users, similar differences are manifest regarding age and urbanisation. 

“Broadband penetration is significantly higher in large towns (63%) than small towns 

(55%) and rural villages (51%). It is also considerably less prevalent among elderly 

households (where the head is 60 years of age or older); only one in five of such 

households have Internet access (22%). Older EU citizens are less likely to have 

broadband. Among elderly people with Internet access, around a third of those aged 65-74 

have broadband (32%) compared to more than half (52%) of those aged 55-64.” 

 

The implications of these data are wide-ranging, and perhaps somewhat outside the scope 

of our study; nonetheless, we would offer some tentative conclusions that bear directly on 

our findings and recommendations. 

 

 Ensuring that all Europeans have a PC, and the competence to use if effectively, 

might well be more effective in promoting broadband adoption and usage than the 

supply-side measures that are typically considered. There could be scope for 

digital literacy training, and for subsidising the acquisition of decent PCs. 

 Among those who do not have Internet access today, 63% report lack of interest, 

and 7% do not know what the Internet is! This compares with 18% who report 

concern with cost, and 1% who report lack of availability. This strongly suggests 

that there is scope for training to improve digital literacy. 

 



Policy Department A: Economic and Scientific Policy 

_________________________________________________________________ 

PE 507.479 176 

7. THE PUBLIC POLICY CONTEXT FOR NGA DEPLOYMENT 

 

KEY FINDINGS 

 Infrastructure competition appears to be a significant factor in determining 

levels of NGA deployment. Countries with high DOCSIS 3.0 cable coverage 

may also have higher deployment of other NGA technologies (primarily 

FTTC/VDSL) due to the stimulus from infrastructure competition.  

 Roll-out of FTTP by entrants and municipalities has also played a significant 

role in stimulating deployment in some areas. Duct access and network sharing 

(for example of the terminating segment of the fibre network) has proved to be 

important in this context.  

 Some countries with high NGA coverage may have benefited from the 

ability to leapfrog existing technologies (e.g. parts of Eastern Europe), or the 

potential for aerial deployment.  

 Very high population densities and a concentration of the population in 

major urban centres may have contributed to high FTTP deployment in 

Japan and South Korea by reducing the cost of deployment and increasing the 

viability of infrastructure competition. Public policy programmes may also have 

played a role. 

 FTTP deployment in Australia and New Zealand, both of which have decided to 

pursue national broadband network strategies supported by state funding with a 

requirement for structural separation, is limited thus far despite high funding 

commitments. The new Australian Government is likely to roll back previous FTTP 

ambitions. 

 Charges for local loop unbundling (wholesale access to the incumbent 

network) do not appear in practice to have had an over-riding role in 

determining deployment patterns for NGA. In this context, it cannot be 

assumed that pursuing either high or low access prices in and of itself will 

necessarily lead to greater NGA deployment. 

 There is little experience with structural separation in the context of commercial 

NGA deployment. Structural separation has typically been applied in conjunction 

with state subsidy measures, with results that are not impressive to date. Few 

conclusions can therefore be drawn as to its effects. 

 Functional separation in the UK does not appear to have hampered 

investment in NGA; however, it may not have been sufficient in the absence of 

other measures to ensure effective competition in fast broadband. It is not yet 

possible to draw conclusions on a Europe-wide basis. 

 

 

In this chapter, we examine the commercial and policy context within which NGA is being 

rolled out in selected countries in Europe and elsewhere, to gauge whether there is any 

apparent linkage between NGA outcomes and factors such as the presence of infrastructure 

competitors to the incumbent (e.g. cable, municipalities or independent infrastructure 

providers) or the approach towards public subsidies and regulation (such as low wholesale 

access charges or the imposition of structural remedies).  
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Within Europe, we focus on specific countries, which between them cover the main 

scenarios concerning infrastructure, public policy and regulation. Outside Europe, we focus 

on countries which are seen as comparators and competitors from a European policy-

perspective. 

 

7.1. Factors potentially influencing deployment of NGA and 
superfast broadband 

 

It is important to note that the deployment of NGA could be influenced by a wide range of 

factors apart from electronic communications policy. Prime amongst these are aspects 

which go entirely beyond the scope of the telecommunications sector – such as Gross 

Domestic Product (GDP) (which affects affordability for broadband) and population density 

and distribution (which influence the costs of roll-out). Other factors related to 

telecommunications, but which were influenced by external factors or policy-decisions 

taken many years ago, include the extent of existing high quality fixed copper 

infrastructure, and the degree of competition from cable networks. 

 

Within the context of policy, factors that could influence NGA roll-out include the presence 

of supply stimulation measures such as state aid, tax breaks or public investment (which 

could be grouped together as forms of industrial policy), or the approach towards access 

regulation, which includes policies on access to basic infrastructure such as ducts, price 

regulation of traditional bottlenecks (local loop unbundling) and the approach towards 

regulation and pricing of wholesale access to next generation access networks. 

 

In this chapter, we summarise at a very high level the approach taken in a number of 

relevant countries by using a range of key indicators. We then explore the linkages 

between the regulatory approach and outcomes in terms of NGA deployment and take-up.  

 

The largest single driver of cost in the deployment of FTTx networks is population density. 

It is therefore important to review whether the distribution of households in the countries 

assessed, and in particular the presence of large apartment buildings in the major urban 

centres may have contributed to the extent of deployment. Figure 75 shows the population 

density of the largest cities in European and comparator countries alongside the proportion 

of the national population living in those cities.  

 

Countries can clearly be divided between those with a high concentration living in one 

urban centre, typically the capital, and those with a more evenly distributed population. 

Countries in which more than 20% of the population live in the capital include Belgium 

(Brussels), the UK (London), Sweden (Stockholm), Portugal (Lisbon), Japan (Tokyo) and 

South Korea (Seoul). In the US, Canada, the Netherlands, Germany and Italy, the 

population is more evenly distributed among a number of cities.  

 

A further important finding that is relevant to the NGA deployment is that Japan and South 

Korea have both extremely high population densities in their largest (capital) cities as well 

as a very significant proportion of their total population living in the capital cities. Even 

without entering into detailed cost assessments, it is evident that – all else being equal – 

the cost per capita of deployment in those cities should be less than that in European 

countries, the US or Canada. 
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Figure 75: Population density and relative size of major urban centres 

 

 

Source: OECD dataset metropolitan areas. Data as of 2008 

 

Other commercial and regulatory factors which may influence the deployment of NGA in 

selected European and international comparator countries are summarised in Table 21. The 

colour coding is based on the following metrics and sources.  

 

 Presence of NGA infrastructure competition:  

- cable coverage314 (Green >70% Yellow 25-70% Red <25%) 

- existence of independent FTTH investors (altnets, infrastructure companies, 

municipalities) Green – presence across significant areas, Yellow – regionalised 

presence, Red – limited or no presence  

 Supply stimulation policy measures 

- extensive reliance on state aid for NGA deployment; Green: more than €80 per 

household; yellow €20-€80 per household; red <€20 per household315.  

- tax breaks, public investment – other incentives 

 Approach to economic regulation and structural outcomes 

- Promotion of infrastructure competition (duct access, sharing final fibre 

segment). Green: extensive policies concerning duct access and pricing 

resulting in significant take-up. Yellow: policies concerning duct access and 

pricing, but not applying to whole local loop or not resulting in significant take-

up. Red: Not considered regulatory priority. Little or no take-up of duct 

access.316 

- Promotion of access-based (intra-modal) competition in standard broadband: 

Green entrant share of DSL >40%, Yellow entrant share of DSL 20-40%, Red 

entrant share of DSL <20%.317 

                                           
314 European Commission (2012a). 
315 Source: EU DG Competition State aid database as of August 2013, outside Europe estimates. 
316 Based on analysis of article 7 notifications to the European Commission, and estimates. 
317 European Commission (2013b), Digital Agenda Scoreboard 2013. 
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- Promotion of access-based competition in NGA; Green cost-based access to 

NGA, Yellow access to NGA with flexible pricing, Red – no or limited access to 

NGA318 

- Structure of NGA access supplier. Green: structural and ownership separation. 

Yellow: functional separation (UK as benchmark); Red no separation 

 

Table 22 summarises the main outcomes relevant to NGA deployment and take-up. The 

colour coding is based on the following metrics and sources. 

 

 NGA household (HH) coverage all technologies. Red <40%; yellow 40-70%; Green 

>70%.319 

 Proportion of broadband subscribers taking services >30 Mbps. Red <15%; Yellow 

15%-45%; Green >45%.320 

 FTTP household coverage. Red <10% households; Yellow 10-30%; green >30% 

households.321 

 FTTP take-up as a proportion of households. Red <10% household penetration, 

Yellow 10-20% household penetration; Green >20% household penetration.322 

 Average actual speeds. Red <20 Mbps; yellow 20-30 Mbps; green >30 Mbps323  

 

It should be noted that the colour coding aims at summarising relevant competitive and 

regulatory developments and does not imply any value judgement as regards these. For 

example, green is typically used to indicate the presence of a given form of intervention or 

regulation, but does not imply that that intervention or regulation is positive. Where data is 

summarised, the choice of bands for the use of colour coding has been selected to indicate 

a relevant spread of outcomes and to clearly identify those with the highest rankings from 

amongst the countries examined. 

 

An analysis of the roles played by the different factors displayed in the chart is given in the 

country cases studies and following discussion. 

 

                                           
318 Based on analysis of article7 notification to the European Commission and Kiesewetter et al. (2012), op. cit. 
319 European Commission (2012a). 
320 EU statistics from COCOM data, European Commission (2013b). Digital Agenda Scoreboard 2013 – 

international estimates based on offers listed van Dijk Broadband Internet Access Cost (BIAC) reporting tool. 
321 European Commission (2012a). International comparisons from IDATE FTTx Watch 2013 showing data end 

2012. 
322 Montagne (2013)., and IDATE FTTx Watch service data end 2012. 
323 Speedtest.net download index June 2013. 
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Table 21: Context for NGA deployment – selected EU and international cases 

 
Infrastructure 
competition 

State support Economic regulation and structural remedies 

 
Cable 

competi-
tion 

Independent 
FTTP 

investors 
BB state aid 

Other 
support/ 

incentives 

Duct 
access/other 
infrastructure 

promotion 

Strong 
BB 

access 
regulat

ion 

Access to 
NGA 

Separation 

Belgium       
Cost-

orientation 
 

France 

Medium 
coverage. 

Low 
take-up 

Regionally 
focused - 
sharing of 

terminating 
segment 

 
SGEI 

financing 

Strong duct 
regulation + 

fibre 
termination 
segments 

 
No SMP 

regulation 
 

Germany 

Medium 
coverage. 

Low 
take-up 

City Carriers   
Partial duct 
regulation 

 
Ex post 
price 

setting 
 

Italy  

Apart from 
Milan - 
historic 

investment 

  
Concentration 

point not 
defined 

 

Cost-
orientation 
but not yet 

defined 

 

Portugal  
Optimus/Voda

fone 
  

Strong duct 
regulation 

   

Nether-
lands 

 
Municipalities/

Reggefiber 
    

Cost-
orientation 

Reggefibre 
structurally 

separate, but 
KPN stake 

Romania     
Arial 

deployment 
   

Sweden  Municipalities     
Cost-

orientation 
 

UK       
Flexible 
pricing 

Functional 
separation 

 

Australia  
Publicly 

owned netco 
    

Long-term 
price cap 

 

Canada  

Some 
independents 

deploying 
fibre, but 

small in scale 

Estimate      

Japan  
Power 

companies 

Estimate 
based on 

Ovum 2009 

Series of 
national IT 

plans 
  

Multiple 
lines must 
be leased 

Functional 
separation 

South 
Korea 

OECD 
2009 
data 

Based on 
Ovum 2009 

Estimate 
based on 

Ovum 2009 
but note 

Giga Korea 
project: 1.3 

trillion 
Korean won 

Series of 
national IT 
plans ; soft 
loans for 
widening 

high speed 
access 

networks 

    

New 
Zealand 

Only 
limited 
areas 

Independent 
FTTP 

investors but 
not 

overlapping 
with 

incumbent 

 

Incentives 
for Chorus to 

increase 
take-up 

(related e.g. 
to share of 

future 
dividends 
distributed 
to Chorus) 

  
Prices set 
through 
auction 

Yes, recipients 
of public 
subsidies 

required to be 
separated 

Singapor
e 

    

NetCo's task 
is to provide 

access to dark 
fibre 

 

Flexible 
pricing (but 

low 
outcomes) 

Singapore 
Telecom is 
minority 

shareholder of 
NetCo; but 

without 
control 

US  
In specific 

areas 
      

Source: WIK-Consult estimates
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Table 22: Outcomes for NGA deployment and take-up – selected EU and 

international cases 

  NGA outcomes 

  

NGA HH 

coverage all 

technologies 

>30Mbit/s 

take-up % BB 

FTTP HH 

coverage 

FTTP take-up 

% HH 

Average 

actual 

speeds 

Belgium           

France           

Germany           

Italy           

Portugal           

Netherlands           

Romania           

Sweden           

UK           

      

Australia   Estimate       

Canada   Estimate       

Japan   Estimate       

South Korea   Estimate       

New Zealand   Estimate       

Singapore   Estimate       

US   Estimate       

 
Source: WIK-Consult estimates based on European Commission (2013a, 2013b), Ookla/speedtest Netindex as of 
June 2013, IDATE FTTx Watch service, Montagne (2013), OECD (2013) 

 

7.2. Country case studies 

 

The countries examined present a complex mix of approaches and also have different 

backgrounds in terms of infrastructure that was available prior to the roll-out of NGA. They 

can however be roughly categorised in the following ways: 

 

7.2.1. Laissez-faire: the North American model 

 

The US and Canada have taken a largely laissez faire approach to both broadband and NGA 

from a regulatory perspective. This has been complemented in some cases by targeted 

state aid, or by private initiatives such as broadband demonstration deployments by 

Google. Because both countries have ubiquitous cable coverage, they have benefited from 

infrastructure competition and have achieved a reasonable degree of NGA coverage 

including FTTH within part of Verizon’s footprint in the US; however, the retail market in 

most areas remains a duopoly, and this may be one of the causes for the higher prices for 

broadband in these markets. Actual speeds received by US customers are also similar to 

those in many European markets which have less NGA infrastructure deployed (see Table 

22). This could suggest that the capabilities of the infrastructure are not being fully 

exploited, or that prices for higher speeds have been set at a level beyond the average 

willingness to pay. 
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7.2.2. A comparison to the US: the Netherlands and Belgium 

 

Like the US and Canada, the Netherlands and Belgium also benefit from ubiquitous cable 

coverage; however, their approach towards regulation has been different. Both have tight 

controls including relatively low charges in the Netherlands (see Table 21) for traditional 

regulated access to the local loop (although take-up is negligible in Belgium), and both 

have imposed cost-based access to NGA networks. At the same time, the Netherlands 

Belgium are not fully cross-comparable to the US, inasmuch as both countries have 

significantly smaller scale and significantly higher population densities than the US or 

Canada. 

 

In the Netherlands, the independent infrastructure investor Reggefiber324 (subsequently 

acquired by incumbent KPN) as well as municipality initiatives such as Amsterdam 

Citynet325 (not deemed state aid) played a significant role in triggering investment in NGA, 

notably in FTTP. Both Belgium and the Netherlands have nearly ubiquitous coverage of NGA 

due to their large cable footprint; however, the incumbent’s NGA roll-out in Belgium has 

been focused on FTTC/VDSL, whilst FTTP is more prevalent in the Netherlands. The role 

initially played by the independent investors may explain the greater FTTP coverage in the 

Netherlands.  

 

There has been some take-up of NGA-based access by competitors in the Netherlands and 

Belgium, but available data326 suggests that this was still limited as of the end of 2011. The 

majority of high speed retail lines are therefore provided by the incumbent and by cable 

operators in both countries. Take-up of NGA as a proportion of all broadband lines was 

above 50% in January 2013 in both countries (see Table 22). Prices for bundles involving 

broadband >30 Mbps and >45 Mbps were also available at a significantly lower price than 

in the US and Canada. 

 

7.2.3. Influence of cable and independent investors on market-driven deployment in the 

UK, Portugal, Sweden and Germany 

 

There are a number of other countries with a significant but not ubiquitous cable presence, 

including high cable take-up, within Europe. These include Portugal, the UK and, to a lesser 

extent, Sweden. All benefited, in part due to cable coverage, from an NGA coverage of 

more than 50% of households at the end of 2011;327 however, whilst Portugal and Sweden 

also benefit from coverage of FTTP above 30% of households, there is limited FTTP 

coverage in the UK, with the incumbent focusing on a FTTC/VDSL deployment strategy. The 

difference may be due, as in the Netherlands, to the role that third parties played in the 

roll-out of FTTP. 

 

In Sweden, there has been extensive involvement by municipalities and local projects in 

the roll-out of FTTP such as Stokab, which operates a passive fibre optic network in the 

Stockholm region.328 In Portugal, entrants Optimus and Vodafone (previously relying 

primarily on local loop unbundling) played a role in initiating the roll-out of FTTP, although 

Optimus is now in the process of merging with the cable operator ZON.329 The approach 

                                           
324  Reggefiber http://www.eindelijkglasvezel.nl/. 
325  See FTTH Case study for FTTH Council  

http://www.ftthcouncil.eu/documents/CaseStudies/AMSTERDAM_CITYNET.pdf.  
326 Kiesewetter et al. (2012). 
327 European Commission (2013a), data from Digital Agenda Scoreboard. 
328 http://www.stokab.se/In-english/. 
329 One of the conditions of the merger is the agreement to negotiate terms of a sale of Optimus’ FTTH network 

to Vodafone http://www.reuters.com/article/2013/07/31/zon-optimus-idUSL6N0G12RE20130731. 

http://www.eindelijkglasvezel.nl/
http://www.ftthcouncil.eu/documents/CaseStudies/AMSTERDAM_CITYNET.pdf
http://www.stokab.se/In-english/
http://www.reuters.com/article/2013/07/31/zon-optimus-idUSL6N0G12RE20130731
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towards regulation in these three countries differs. The UK and Sweden have relatively high 

levels of competition in standard broadband on the basis of local loop unbundling, whilst 

Portugal does not. Concerning access to NGA networks of the SMP operator, access is 

mostly not regulated in Portugal. Whilst access is regulated in Sweden and the UK, in 

Sweden it is on the basis of cost-orientation, whilst in the UK, wholesale prices are flexible, 

although must be offered on the basis of equivalence. Of these countries, the UK offered 

the lowest prices for bundles with broadband at 30 Mbps and 45 Mbps and above. Prices in 

Portugal and Sweden were higher, although still significantly below prices for similar 

services in the US and Canada.  

 

Localised independent investors have also played a role in NGA deployment within 

Germany, as operators with a strong position in regional markets (such as Netcologne330) 

have led the deployment of FTTH/B in those areas,331 although FTTH/B deployment in 

Germany remains very limited overall.332 Elsewhere, potentially stimulated by an increasing 

role for cable within the German market, the incumbent Deutsche Telekom has been rolling 

out FTTx – largely through FTTC/VDSL – with coverage of FTTC/VDSL reaching 41.5% at 

the end of 2011.333 There have been attempts to avoid duplication of NGA networks 

through swap arrangements between infrastructure providers for access to infrastructure in 

different areas.334 More generally, Germany is characterised by significant competition in 

basic broadband on the basis of local loop unbundling, and the NRA has also required 

access to DT’s FTTX networks. There is some (but limited) intra-modal competition on the 

basis of access to DT’s NGA network.335 

 

7.2.4. Eastern Europe: leapfrogging Western Europe 

 

Some of the highest coverage for FTTH networks lies in Eastern Europe. Lithuania, Latvia 

and Slovakia all benefit from coverage near or above 60%, whilst coverage levels are also 

relatively high in Bulgaria. There could be several reasons for this phenomenon. One is a 

potential leapfrogging effect whereby a relatively poor or absent copper-based network is 

bypassed in favour of modern technologies. Another could be the potential in some of these 

countries to make use of aerial deployment even in large cities, which may have allowed 

competitors to stimulate the deployment of FTTH bypassing the incumbent network. Whilst 

there is nominally regulated access to the copper local loop in these countries, it plays a 

limited role in practice in the competitive landscape. 

 

7.2.5. The French model for FTTH: mutualisation of the terminating segment 

 

France provides a particularly interesting case, in that it has followed a unique route 

towards promoting NGA roll-out. Standard broadband provision in France is largely 

dominated by three players: (1) Orange (formerly France Telecom), and two operators 

providing services on the basis of Local Loop Unbundling, (2) Iliad and (3) SFR336. A fourth 

unbundling player, Bouygues, is also making some inroads into the market.  

                                           
330  NetCologne http://www.netcologne.de/.  
331 FTTH Council case study on Net Cologne   

http://www.ftthcouncil.eu/documents/CaseStudies/NETCOLOGNE_ENGLISH.pdf.   
332 European Commission (2012a). Germany had 2.6% FTTP coverage end 2011. 
333 European Commission (2012a). 
334 One example is the partnership agreement between Netcologne and DT January 2012. 
335 Kiesewetter et al. (2012).  
336  SFR: http://www.sfr.fr/ . 

http://www.netcologne.de/
http://www.ftthcouncil.eu/documents/CaseStudies/NETCOLOGNE_ENGLISH.pdf
http://www.sfr.fr/
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Whilst there is localised cable roll-out covering around 30% of households, there is only 

limited take-up of cable. Competition in the standard broadband market has therefore 

largely been driven by access regulation.  

 

There has been minimal roll-out of FTTC/VDSL in France. Instead, NGA deployment has 

been based largely on FTTB. A significant proportion of this deployment has been carried 

out by the cable company, which started as a relative newcomer to the market with a very 

low share of the retail broadband market. 

 

An important innovation in the French regulatory system is that a national law provides 

that any operator installing fibre must offer to co-invest in the terminating segment of the 

network, at a network location point defined by the NRA ARCEP.337 ARCEP338 determined 

that this point should be at the base of the building within Paris and at locations 

aggregating 1000 households in other regions.339 ARCEP also mandated access to the 

incumbent’s ducts at cost-oriented rates in order to support investment in FTTH/B.340 In 

this context, the French approach to NGA regulation is symmetric and focused on 

infrastructure competition (albeit with sharing of only the last part of the network). There 

are no SMP access obligations on Orange/FT for access to its NGA network. Beyond the 

regulatory approach, other factors which may have contributed to France’s roll-out are the 

presence of large apartment buildings in Paris and the availability of space in sewers in the 

Paris area. As a result, a significant proportion of the deployment in France (and certainly 

in the Paris area) could be based on lower cost FTTB, an approach which is not possible in 

countries with a lower urban population density. 

 

Although its overall NGA coverage lags the UK and Germany, France has achieved greater 

coverage of FTTP (21.3% Point topic end 2011) than any of the other largest Western 

European economies. Due to policies concerning sharing of the terminating segment, a 

proportion of households also have a choice of more than 1 fibre supplier, although it is 

likely that the majority of infrastructure competition is in the Paris region. The approach to 

stimulating market-based investment could be characterised as a regional race to invest in 

fibre. Prices in France for superfast broadband of 30 Mbps and more are amongst the 

lowest in Europe, and close to those in the UK. 

 

                                           
337 Law no 2008-776 of 4 August 2008 on the modernisation of the economy [Loi n° 2008-776 du 4 août 2008 de 

modernisation de l'économie], LME. 
338  Authorite de regulation des communications http://www.arcep.fr/  
339 ARCEP (2010), Decision 2010-1312, December 2010 specifying the terms and conditions for accessing ultra-

fast broadband optical fibre electronic communications lines on the whole territory except very high-density 
areas; available at: http://www.arcep.fr/fileadmin/reprise/dossiers/fibre/2010-1312-arcep-optical-fibre-

decision-en.pdf.  
340 ARCEP (2011), Decision 2011-0668, 14 June 2011; available in French language at:   

http://www.arcep.fr/uploads/tx_gsavis/11-0668.pdf.  

http://www.arcep.fr/
http://www.arcep.fr/fileadmin/reprise/dossiers/fibre/2010-1312-arcep-optical-fibre-decision-en.pdf
http://www.arcep.fr/fileadmin/reprise/dossiers/fibre/2010-1312-arcep-optical-fibre-decision-en.pdf
http://www.arcep.fr/uploads/tx_gsavis/11-0668.pdf
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Figure 76: Premises served by FTTH: number of operators present via 

mutualisation 

 

operators or more available

operators available only one operator available

operators available

 
 
Source: ARCEP (2013), Observatoire des marchés des communications électroniques, Services fixes haut et très 
haut débit (Marché de gros) (Wholesale market report for broadband and high-speed broadband), May 30 2013 

 

Alongside market mechanisms, France also has a comprehensive policy of state funding 

and loans to support the roll-out of fibre in uneconomic areas. Some has been allocated 

formally as state aid,341 but France has also financed some fibre deployment outside the 

scope of state aid as a Service of General Economic Interest (SGEI).342  

 

7.2.6. Market-based NGA deployment in the absence of infrastructure competition 

 

In contrast with the majority of Europe, where there is some degree of existing 

infrastructure competition (or measures such as those in France to promote it), there is no 

cable and no other significant infrastructure competition in Italy and Greece, with the 

exception of historic FTTH networks owned by Fastweb343 in the Milan region. It is notable 

that NGA coverage in Italy and Greece is amongst the lowest in Europe, and that average 

prices for superfast broadband are amongst the highest (although still lower than the US).  

 

One of the existing competitors Fastweb, has announced plans to roll out FTTC/VDSL 

infrastructure on the basis of sub-loop unbundling which could cover 20% of Italian 

households.344 This may affect the competitive landscape for NGA going forwards, 

potentially stimulating a response from incumbent Telecom Italia. The scope for this 

competitive investment in FTTC/VDSL may be more viable in Italy (and potentially Greece) 

than in other European markets because of the absence of an existing cable infrastructure 

competitor to the incumbent. 

 

                                           
341 DG Competition records total approved state aid for broadband in France at €882m. 
342  Services of General Economic Interest (SGEI) are defined in EU competition law as economic activities that 

public authorities identify as being of particular importance to citizens and that would not be supplied (or 
would be supplied under different conditions) if there were no public intervention.. See European Commission 
Guidelines for the application of State Aid rules in relation to the rapid deployment of broadband networks 

(2013) http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:2013:025:0001:0026:EN:PDF . 
343  Fastweb: http://www.fastweb.it/.  
344 http://www.telecompaper.com/news/fastweb-to-present-fttc-project-in-turin--942736.  

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:2013:025:0001:0026:EN:PDF
http://www.fastweb.it/
http://www.telecompaper.com/news/fastweb-to-present-fttc-project-in-turin--942736
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As regards regulation, in the absence of existing infrastructure competition from cable, 

Italy relies heavily on LLU regulation to support competition in basic broadband – and on 

sub-loop unbundling (SLU)345 to support potential competition in FTTC/VDSL. Italian NRA 

AGCOM346 recently proposed a reduction in LLU and SLU charges, which has been 

challenged by the European Commission partly on the basis that the NRA may have under-

estimated Telecom Italia’s cost of capital in the context of the current financial crisis, and 

did not have sufficient justification for its estimate of SLU costs.347  

 

Concerning NGA regulation, AGCOM adopted a decision in 2011 which concluded that rates 

for virtual unbundling of the local loop based on NGA technologies should be set on the 

basis of cost-orientation.348 In addition, in 2013, it proposed symmetric obligations on all 

operators to share the terminating segment and in-building wiring for FTTH lines, although 

without specifying the precise location of the concentration point.349  

 

Telecom Italia has adopted a soft form of separation, which falls short of the EU definition 

for functional separation;350 however, a further interesting development is the planned 

spin-off of the fixed access network into a separate company, for which TI would 

nonetheless remain the majority shareholder. The NRA has confirmed that this approach 

would meet the criteria for functional separation.351 

 

The existing competitive landscape based on LLU has resulted in prices for standard speeds 

of around 15 Mbps in Italy that are average compared with other European markets; 

however, where fast broadband is available, prices are comparatively high (see Figure 37). 

 

7.2.7. State-funded FTTH deployment: Australia, New Zealand and Singapore  

 

A very distinct approach has been taken towards NGA deployment in Australia, New 

Zealand and Singapore. In all three cases, there has been a preference (unlike in Europe or 

the US) for a specific technology, FTTH. These countries have also chosen to support the 

roll-out of FTTH through significant state funding, and with a requirement for the recipients 

of the funding (the wholesale access network owners) to be structurally separate from 

downstream operations. 

 

In Australia, the Government has effectively renationalised the access network, and has 

agreements in place with the former incumbent and cable operators that would effectively 

buy out infrastructure competitors and transfer existing customers on the cable and copper 

networks onto the state-owned fibre infrastructure provider in order to minimise network 

duplication, effectively establishing a monopoly in the access network. The Australian NBN 

aims to connect 93% of Australian households to FTTH by 2020, with an initial intention to 

do so at speeds of 100 Mbps; however, plans were announced to make 1 Gbps speeds 

available by the end of 2013.352  

                                           
345  Subloop unbundling (SLU) means rental of the physical copper access line between the end-user premise and 

an intermediate point before the local exchange – normally at a street cabinet. The subloop is a portion of the 
full copper local loop which may be accessed through Local Loop Unbundling (LLU) at the local exchange 
housing a Main Distribution Frame (MDF). 

346  Autorità per le Garanzie nelle Comunicazioni (AGCOM) http://www.agcom.it.  
347 Article 7 procedure cases IT/2013/1489-1490. 
348 See Case IT/2011/1230 – art 7 TF. 
349 See Case IT/2013/1482 –notified to Commission article 7 Task Force. 
350 EU Telecoms framework Access Directive article 13a. 
351 http://www.agcom.it/default.aspx?DocID=11566.  
352  Swan, J. and A. Moses (2013), ‘NBN customers set for world-leading download speeds to happen by end of 

the year’, Sydney Morning Herald, 19 April 2013. 

http://www.agcom.it/
http://www.agcom.it/default.aspx?DocID=11566
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Key services have been subjected to a long term price control, which sets maximum 

regulated prices until 30 June 2017 with a price cap in operation thereafter. The NBN 

Company’s corporate plan envisages a total forecast peak equity and debt funding 

requirement of A$44.1 (€30.8)353 billion. The value of transactions with Telstra to rent 

assets and acquire subscribers are estimated at A$11 (€7.7) billion, whilst a similar 

agreement with Optus to migrate cable customers to the NBN Company network was 

settled at around A$800 (€560) million.  

 

As of December 2012, 72 400 premises had been passed by fibre with a total take-up of 

10 400 customers – a relatively low coverage and conversion rate of just 14%.354 

 

Plans for the NBN are in flux at the moment. The NBN was a major bone of contention in 

the just-completed Australian elections. The new administration is expected to implement a 

less ambitious but more cost-effective plan for the NBN that employs a mix of FTTC/VDSL 

and possibly cable. 

 

In New Zealand, a different approach was followed for the management of the FTTH 

infrastructure. The Government committed NZ€1.35 (€0.83)355 billion for the deployment of 

an FTTP network, and awarded funds to private companies according to regional areas, 

with the majority (70% of fibre lines) going to the network operated by the former 

incumbent Chorus. The state has taken shareholdings in those receiving subsidies through 

Crown Fibre Holdings356. Unlike Australia, no mandatory measures have been taken to 

transfer customers from legacy networks. Maximum charges for superfast broadband 

wholesale services until 2019 were set as part of the bidding process for public funding. It 

is notable that rates for higher speeds were substantially higher than those for lower 

speeds on the NGA network, with 1 Gbps VULA/bitstream priced at levels clearly targeted 

towards business.357 Mass-market take-up at these speeds is therefore unlikely in the near 

term.  

 

At the end of 2012, the New Zealand fibre network had passed 134 912 premises, but 

take-up was only 3 806 at the time,358 increasing to coverage of 229 600 with take-up of 

9 984 in June 2013, a conversion rate of 4.3%.359 The target is for 1 350 000 fibre lines by 

the end of 2019, covering around 75% of the population. 

 

In Singapore, the Government has opted for a public-private partnership model, under 

which it contributes S$750m (€443m)360 for the operation of a structurally separate netco 

and S$250m (€148m) for a functionally separated Opco. Charges for traditional copper-

based unbundling are cost-oriented, but NGA-based wholesale prices have not been set.  

                                           
353  Exchange rate 1A$=€0.7. 
354 http://www.nbnco.com.au/about-us/media/news/rollout-update.html.  
355  Exchange rate NZ$1=€0.61. 
356  Crown Fibre Holdings http://www.crownfibre.govt.nz/.  
357 Reference offers including price caps; available at: http://www.crownfibre.govt.nz/crown-partners/retail-

service-providers/.  
358 At the end of 2012, the fibre network had passed 134,912 premises, but take-up was only 3,806 at this time 

Broadband Deployment Update by the Ministry of Business, Innovation & Employment. 
http://www.med.govt.nz/sectors-industries/technology-communication/fast-broadband/pdf-and-documents-
library/ultra-fast-broadband-intiative/Quarterly-report-1-oct-31-dec-2012.pdf.  

359 http://www.telegeography.com/products/commsupdate/articles/2013/08/12/cfh-delighted-with-ufb-progress-

despite-limited-take-up/?utm_source=CommsUpdate&utm_campaign=b18f161d18-
CommsUpdate+12+August+2013&utm_medium=email&utm_term=0_0688983330-b18f161d18-8874781.  

360  Exchange rate S$1=€0.59. 

http://www.nbnco.com.au/about-us/media/news/rollout-update.html
http://www.crownfibre.govt.nz/
http://www.crownfibre.govt.nz/crown-partners/retail-service-providers/
http://www.crownfibre.govt.nz/crown-partners/retail-service-providers/
http://www.med.govt.nz/sectors-industries/technology-communication/fast-broadband/pdf-and-documents-library/ultra-fast-broadband-intiative/Quarterly-report-1-oct-31-dec-2012.pdf
http://www.med.govt.nz/sectors-industries/technology-communication/fast-broadband/pdf-and-documents-library/ultra-fast-broadband-intiative/Quarterly-report-1-oct-31-dec-2012.pdf
http://www.telegeography.com/products/commsupdate/articles/2013/08/12/cfh-delighted-with-ufb-progress-despite-limited-take-up/?utm_source=CommsUpdate&utm_campaign=b18f161d18-CommsUpdate+12+August+2013&utm_medium=email&utm_term=0_0688983330-b18f161d18-8874781
http://www.telegeography.com/products/commsupdate/articles/2013/08/12/cfh-delighted-with-ufb-progress-despite-limited-take-up/?utm_source=CommsUpdate&utm_campaign=b18f161d18-CommsUpdate+12+August+2013&utm_medium=email&utm_term=0_0688983330-b18f161d18-8874781
http://www.telegeography.com/products/commsupdate/articles/2013/08/12/cfh-delighted-with-ufb-progress-despite-limited-take-up/?utm_source=CommsUpdate&utm_campaign=b18f161d18-CommsUpdate+12+August+2013&utm_medium=email&utm_term=0_0688983330-b18f161d18-8874781
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The regulator IDA361 may start price control for OpenNet362 (the access business) in 2015 

and for Nucleus363 connect (the opco) in 2013. Notwithstanding the absence of charge 

controls, residential targeted wholesale FTTH products up to 1 Gbps are available at 

relatively low rates.364 As of the end of 2012, 1 145 000 households were served by FTTP, 

with a take-up rate of 284 800.365 This represents near universal coverage, although 

conversion rates were only around 25%. 

7.2.8. The Japanese model  

 

In some respects, early broadband deployments and policies in Japan mirror those in much 

of Europe. Deployment was initially stimulated by cable. Local Loop unbundling was 

introduced in 1999 resulting in a significant degree of competition for standard broadband, 

triggering a response from incumbent NTT366 through an upgrade to DSL. 

 

However, from that point, Japan and Europe diverge. In March 2008, NTT began offering 

fibre-based (largely FTTH PON) services, alongside installation from certain utility 

companies. Although the Ministry of Communications (MIC)367 responded with an obligation 

to unbundle fibre, the design of the requirement, which involved unbundling 8 lines at 

once, made it largely economically unviable for competitors.368 

 

The combined market share369 of NTT East and West370 (by number of lines) regarding 

FTTB/H is 73.4 %, followed by KDDI371 with a market share of 10.6 % and electrical power 

system businesses (powerline communications carriers) with a market share of 8.9%. The 

market situation is very different in the DSL market. The number of DSL contracts has 

continued to decrease reaching a level of 6.046 million at the end of September 2012. In 

the DSL market, the key player is Softbank BB372 with a market share of 39.1%; NTT East 

and West come in second with a market share of 34.7 %. 

 

7.2.9. The South Korean model: infrastructure competition in a dense urban context373 

 

The development of broadband in South Korea took a different path from that in most of 

the other countries considered. It was initially stimulated by the deployment of broadband 

over cable networks, which were deployed by state-owned companies  

                                           
361  Infocomm Development Authority of Singapore http://www.ida.gov.sg/. 
362  OpenNet (Singapore Fibre Access network) http://www.opennet.com.sg/.  
363  Nucleus Connect http://www.nucleusconnect.com/company.php.  
364 Prices for bitstream based on copper and fibre:  

http://info.singtel.com/sites/default/files/filings/Microsoft%20Word%20-%20POT%20-
%20ST(WS)2012%20.pdf.  

365 IDATE FTTx watch service 2013. 
366  Nippon Telegraph & Telephone Corp  http://www.ntt.com/index-e.html.  
367  Ministry of Internal Affairs and Communications Japan http://www.soumu.go.jp/english/.  
368 Katagiri, Y. (2008), ‘Recent Regulatory Reform in Japanese Telecommunications’; slide presentation at the 

International WIK Conference ‘Review of the European Framework for Electronic Communications’, Bonn, 
Germany; April 24 – 25; Taniwaki, Y. (2008): “Broadband Competition Policy in Japan“, presentation by 
Ministry of Internal Affairs & Communications (MIC), March; available at:   
http://unpan1.un.org/intradoc/groups/public/documents/apcity/unpan040329.pdf ; Fujino, M. (2009): 
“National Broadband Policies 1999-2009, Japan”; presentation October 2009; available at:   
http://www.soumu.go.jp/main_sosiki/joho_tsusin/eng/presentation/pdf/091019_1.pdf.  

369 Source for all of the figures in this paragraph: MIC statistics, ibid.  
370  Divisions of NTT. 
371  KDDI Corporation http://www.kddi.com/english/.  
372  Softbank http://mb.softbank.jp/en/.  
373 Much of this section is based on information and data from the Ovum Consulting report for the World Bank 

“Broadband Policy Development in the Republic of Korea”, October 2009. 

http://www.ida.gov.sg/
http://www.opennet.com.sg/
http://www.nucleusconnect.com/company.php
http://info.singtel.com/sites/default/files/filings/Microsoft%20Word%20-%20POT%20-%20ST(WS)2012%20.pdf
http://info.singtel.com/sites/default/files/filings/Microsoft%20Word%20-%20POT%20-%20ST(WS)2012%20.pdf
http://www.ntt.com/index-e.html
http://www.soumu.go.jp/english/
http://unpan1.un.org/intradoc/groups/public/documents/apcity/unpan040329.pdf
http://www.soumu.go.jp/main_sosiki/joho_tsusin/eng/presentation/pdf/091019_1.pdf
http://www.kddi.com/english/
http://mb.softbank.jp/en/
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Powercom374 and KT375 under a regime of mandated structural separation.376 DSL was 

subsequently introduced both by the incumbent KT and by competitors in a competitive 

market largely based on leasing backhaul to large apartment buildings within which 

services were provided on the basis of existing in-building copper wiring and DSLAM 

equipment. Whilst local loop unbundling was introduced in 2002, the incumbent KT largely 

maintained its position. 

 

VDSL was introduced at a relatively early stage in 2002, facilitated by dense housing and 

short copper loops which meant that it could be installed within relatively little additional 

investment.  

 

Although customers benefited from significant infrastructure competition in the early 

2000s, market developments suggest that this may not have been economically 

sustainable. The third and fourth largest players, Thrunet377 and Onse378 both went into 

receivership in 2003, whilst second placed Hanaro379 received an emergency cash injection, 

and the incumbent KT also reported a loss in Q4 2003.  

 

Despite the crisis, a few years afterwards, a race towards fibre was triggered, with the offer 

of 100 Mbps speeds in 2005 by cable company Powercom. The incumbent responded with 

the launch of FTTH-based services. 

 

Whilst South Korea has often been viewed as a country subject to significant state 

intervention, Ovum notes that the South Korean Government‘s per capita spending on 

broadband was lower than many other countries in 2002, including France, Japan and 

Sweden. Moreover public investment as a percentage of telecommunications revenue fell 

over subsequent years to 16% in 2007. It is notable that the outcomes in South Korea are 

mainly due to the intense infrastructure-based competition that emerged during different 

phases of the sector’s development; however, the significant degree of overlap implied by 

infrastructure-based competition has been cited as one of the problems undermining the 

financial sustainability of the main players. 

 

South Korea launched their impressive ‘Plan for Developing and Promoting Giga-Internet’ to 

improve communications infrastructure in April 2009. It seeks to pave the way for next 

generation services, enabling users to transmit data at an average speed of 8 Gbps through 

fixed-line connections and to maintain a rate of 80 Mbps on wireless connections. They are 

seeking to already make gigabit connections by the end of 2013.380 

 

                                           
374  LG Powercom Corporation. 
375  KT http://www.kt.com/eng/main.jsp.   
376  Structural separation implies that a part of the business (typically the business supplying wholesale access 

lines to communications providers) is a legally and operationally separate entity from downstream businesses 
supplying services to end-users. 

377  Korea Thrunet Co, Ltd. 
378  Onse Telecom Corporation Korea. 
379  Hanaro Korea http://hanaro.kaeri.re.kr/main.html.  
380  Ahn, J. J. (2012), Broadband policy in South Korea: The effect of government regulation on Internet 

proliferation; paper presented at PTC 2012; PTC 2012 Proceedings; available at:   
http://www.ptc.org/ptc12/images/papers/upload/PTC12_Broadband%20Policy%20Wkshop_Jamie%20Ahn.pdf 
. 

http://www.kt.com/eng/main.jsp
http://hanaro.kaeri.re.kr/main.html
http://www.ptc.org/ptc12/images/papers/upload/PTC12_Broadband%20Policy%20Wkshop_Jamie%20Ahn.pdf
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7.3. The role of wholesale price regulation in NGA deployment 

 

One of the most debated issues in Europe today concerns the effects of wholesale price 

regulation for unbundling and for NGA on the incentives to invest in NGA. The 

Commission’s Recommendation on costing and non-discrimination381 is founded partly on 

the expectation that gradually increasing copper prices linked to inflation and flexible 

charges for wholesale NGA access would provide regulatory certainty and foster NGA 

deployment. 

 

As regards actual developments, Table 22 shows the pricing approach towards NGA 

currently adopted in a number of countries in Europe. Cost-oriented access to NGA is 

available in Belgium, Netherlands and Sweden, but elsewhere charges have mostly not 

been set on a cost-oriented basis (or in some countries access is not available at all).  

 

Figure 77 shows the level of unbundling charges over time in Europe. Average levels fell 

gradually since 2012, but have been relatively stable (for full unbundling) since 2009. 

 

Figure 77: LLU monthly average total cost at EU level, 2005-2012 

 

 
 
Source: European Commission (2013b). Total cost includes rental and amortised connection charge 

 

Figure 78 shows the average total cost of unbundling per country. Wide variations are 

apparent with low charges of below €7.50 per month in several Eastern European countries 

as well as Austria and the Netherlands, and relatively high unbundling charges of above 

€12.50 in Ireland, Sweden and Finland, whilst the majority are clustered between €8-€10. 

 

                                           
381  European Commission Recommendation on consistent non-discrimination obligations and costing 

methodologies to promote competition and enhance the broadband investment environment (2013) 
http://ec.europa.eu/digital-agenda/en/news/commission-recommendation-consistent-non-discrimination-
obligations-and-costing-methodologies.  

http://ec.europa.eu/digital-agenda/en/news/commission-recommendation-consistent-non-discrimination-obligations-and-costing-methodologies
http://ec.europa.eu/digital-agenda/en/news/commission-recommendation-consistent-non-discrimination-obligations-and-costing-methodologies
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Figure 78: LLU monthly average total cost, October 2011 – October 2012 

 

 
 
Source: European Commission (2013b). Total cost includes rental and amortised connection charge 

 

Amongst the countries with relatively high NGA coverage, some have low unbundling 

charges (e.g. Austria with 64% coverage, the Netherlands with 100% coverage) and some 

have high unbundling charges (Sweden with 50% coverage, Finland with 68% coverage). 

The contrary is also true with Ireland (high LLU charges) having relatively low NGA 

coverage and Poland (low LLU charges) also having relatively low coverage. Some of the 

countries with the highest NGA coverage (e.g. Belgium, the Netherlands) have cost-

oriented rates for NGA access, whilst approaches in those with relatively low coverage differ 

(but are often characterised by flexible prices, perhaps due to the absence of sufficiently 

robust data with which to calculate cost-based charges). 

 

Figure 79: LLU charges and NGA coverage in the European Union 2011 

 

 
 
Source: European Commission (2013b) 

 



Policy Department A: Economic and Scientific Policy 

_________________________________________________________________ 

PE 507.479 192 

In conclusion, there appears to be no unambiguous direct link between either low 

unbundling charges or the use of cost-based access to NGA on the deployment of 

NGA. On this basis, it is not clear that harmonising charge levels or the approach 

to NGA pricing would necessarily of itself result in increased NGA deployment. 

Analysys Mason makes a similar observation in the context of previous European 

Commission proposals which had suggested that reduced LLU charges (i.e. the reverse of 

current policies which favour charges increasing with inflation) could stimulate 

investment.382 

 

Factors besides regulation, including population density and infrastructure 

competition (including in France a regional race to be first), seem to have played 

a greater role in stimulating NGA roll-out for market-based deployment within 

Europe, whilst infrastructure competition itself has not been as affected by the 

regulatory system as might have been expected. 

 

Cable infrastructure largely preceded access-based regulation, and therefore the 

deployment area for cable has not been significantly influenced by it. 

 

Meanwhile, beyond cable, interventions by independent investors including municipalities 

have occurred both in countries with relatively high LLU charges (e.g. Sweden) and 

relatively low access charges (e.g. Netherlands), and with the expectation of cost-based 

NGA access regulation (e.g. Netherlands) or without (e.g. Portugal). Investment by 

entrants in FTTH has occurred in some countries with medium levels of LLU charges 

(e.g. France), but not in others (such as the UK). The main determining factor 

distinguishing France from the UK may also have related to questions of infrastructure 

competition rather than the price of unbundling. The strength of the existing cable network 

in the UK limits the business case for a duplicate third network, whilst relative absence of 

cable and mutualisation of the FTTH network in France (which was aimed specifically at 

minimising duplication in the final segment, thereby improving the business case) are 

crucial.  

 

The levels of wholesale charges for NGA would certainly be a factor in the business plan for 

an independent investor. There would be a preference for high charges or no access 

obligations; however, certainty is also an important factor, and it is possible that investors 

recognise that charges persistently above a competitive level are unlikely to be sustainable 

in an environment in which consumer protection is also valued. In other words, even if 

NRAs do not act now, there may be a presumption that they would feel obliged to act in the 

future to regulate the provision of NGA access in the majority of cases where there are no 

more than two parallel infrastructures. 

 

If prices for regulated access were a primary driver for NGA roll-out, at the extreme, 

absence of any cost-based regulation to LLU and NGA should theoretically stimulate the 

most roll-out of NGA; however, this does not appear to have been the case in the US. 

Japan has very low regulated charges for LLU which resulted in a high market share for 

entrants on the DSL platform. In South Korea, factors other than regulation (including the 

urban population density, which allowed extensive deployment of FTTC and FTTB) may 

have played a greater role. 

 

                                           
382 Analysys Mason (2012a), FTTx roll-out and capex forecasts 2012-2017. 
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7.4. The role of functional and structural separation in NGA 
deployment and take-up 

 

Functional383 and structural separation have been explored or used at different times in the 

history of telecommunications liberalisation as a mechanism to promote effective 

competition in retail services, in circumstances where access networks are presumed to be 

enduring bottlenecks. Some financial analysts have also suggested that separation 

could help to improve financial transparency and facilitate investments in access 

network, which may be perceived as having characteristics that are closer to 

those of utilities than to those of complex retail telecommunications services. 

 

As shown in Table 21. NGA deployment has been taking place in several countries in the 

context of functional or structural separation. Those countries with structural separation 

(Australia, New Zealand and Singapore) have typically introduced separation measures in 

the context of public subsidies for NGA deployment. Singapore has achieved significant 

FTTP deployment under this mechanism, but on a very small scale relative to most 

European markets. Deployment in Australia and New Zealand is yet to take off, but it is 

unclear to what extent separation in and of itself may be a factor influencing the rate of 

deployment. In Australia, the decisions to establish a national network company and 

explicitly to eliminate infrastructure competition from cable may have reduced commercial 

incentives to invest. Because progress with NGA is still limited in Australia and New 

Zealand, the effect of separation on competition and take-up of fast broadband is also not 

yet clear. 

 

In the UK, which has had a functional separation regime since 2005, the presence of 

functional separation and its application to NGA does not appear to have hampered NGA 

deployment by the cable operator or BT, nor to have adversely affected the financial 

performance of BT. Indeed, there is evidence that the regime in place in the UK from 2005 

(which included functional separation as well as charge controls on copper-based LLU) may 

have contributed to increases in broadband quality in the form of higher speeds on basic 

broadband. In turn, this this may have paved the way towards subsequent NGA upgrades.  

 

Concerning competition, however, it has been noted in a July 2013 consultation by 

regulator Ofcom that BT’s market share on its NGA platform is around 85%. This raises 

questions as to whether functional separation in and of itself, in the absence of rules 

concerning pricing such as a margin squeeze test, is sufficient to safeguard competition. It 

is not possible to gauge whether these concerns would have been mitigated by structural 

separation, or whether structural as opposed to functional separation might have had a 

different effect on investment in the UK market. 

 

Because there are limited examples today of separation regimes applying to NGA, 

no general conclusions can be drawn on what its potential impact might have 

been had it been more widely applied. We therefore do not make explicit 

recommendations regarding separation.  

                                           
383  Functional separation implies the operational separation of the part of a company which supplies wholesale 

access to competitors. Unlike structural separation, the functionally separated unit typically remains part of 
the same legal entity as downstream units supplying retail services to end-users. 
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8. OUR OVERALL ASSESSMENT 

KEY FINDINGS 

 On balance, Europe is not greatly behind other regions in high speed 

broadband if actual broadband speeds are considered. 

 VDSL, FTTP, and cable are all capable of serving today’s applications; 

however, FTTP is more future-proof than VDSL or cable. In terms of adoption 

and deployment of FTTP, Europe is behind and is likely to remain behind Japan and 

South Korea over the coming years in the absence of substantial interventions. 

 Roll-out of ultra-fast 100 Mbps broadband beyond urban areas is unlikely to 

be achieved without specific policy measures; however, take-up on existing 

NGA networks is also low, and boosting it will be important in reaching DAE adoption 

targets. 

 Much policy in Europe reflects a supply side focus, but the demand side is 

also important. Demand stimulation might well have greater potential to foster 

broadband uptake than do supply side measures. 94% of those who have PCs also 

have Internet access; however, 32% of Europeans do not own a PC. Moreover, 

some groups are far less likely than others to own a PC. There could thus be scope 

for digital literacy training, and for subsidising the acquisition of decent PCs. 

Stimulus measures to coordinate consumer demand, directly subsidise consumers 

(for instance by means of tax breaks), or coordinate government demand and 

delivering new e-government services could also be considered. 

 Providers of audio-visual content in Europe are probably at a disadvantage 

in comparison to countries such as the United States due to (1) copyright 

issues, (2) challenges that new entrant IP-based content providers face in obtaining 

content at favourable prices due to their small scale, and (3) possible 

anticompetitive behaviour on the part of content providers that are integrated with 

traditional distribution channels. 

 In the traditional world of (fixed) voice telephony, gaps in coverage would 

have been dealt with by the NRA using universal service mechanisms; 

however, traditional universal service mechanisms appear to have outlived 

their usefulness. 

 Numerous studies demonstrate the socio-economic benefits of basic broadband. Far 

less work has been done on the incremental benefits of fast and ultra-fast 

broadband, but it is reasonable to assume that there are incremental benefits. 

 

 

In this chapter, we provide our overall assessment on the key questions that the study 

seeks to address, and summarise evidence for and against many of the hypotheses or 

myths that influence European policy. 
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8.1. Our overall assessment 

 

We provide our overall assessment on a number of key issues. Has Europe fallen behind? Is 

technological neutrality still the right model? How crucial is the pace of supply? 

 

8.1.1. Has Europe fallen behind?  

 

Much of European broadband policy in recent years has been driven by the belief that 

Europe is falling catastrophically behind a number of our global trading partners and 

competitors, including Japan, South Korea, and the United States. Our overall assessment 

is that these fears are somewhat over-blown. Paraphrasing the American author Mark 

Twain,384 rumours of Europe’s death appear to be greatly exaggerated. Each region 

and country has strengths and weaknesses. Sustained attention continues to be in order, 

but on balance Europe is not doing badly, particularly in light of what Europe has to work 

with. 

 

There are many different elements of this question: fixed basic broadband, fixed ultra-fast 

broadband, mobile broadband, and applications. In all cases, it is necessary to distinguish 

between deployment versus use. 

 

For applications, our companion study of ubiquitous commercial and e-government services 

for the IMCO Committee of the European Parliament385 has concluded that Japan and South 

Korea are not conspicuously ahead of leading EU Member States in overall ubiquitous 

applications. Further, e-government applications in acknowledged global front-runners such 

as South Korea are not conspicuously ahead of those in the Netherlands or Estonia. 

According to the 2012 United Nations E-government Survey rankings, the Netherlands 

ranks second in the world in the area of e-government, after South Korea and followed by 

the United Kingdom and Denmark.386 

 

Our study identified chronic and systemic failures in implementing cross-border e-

government services in the European Union, but these failures reflect the unique challenges 

that the EU faces as a confederation of Member States. 

 

For basic fixed broadband, deployment is close to universal (with however some gaps in 

newer Member States in the east), and adoption is substantial. The best Member States 

rank with the very best countries in the world. Considering Europe’s diversity, Europe is 

doing just fine. 

 

For ultra-fast fixed broadband, Europe clearly lags compared to South Korea and Japan, not 

only in terms of deployment but also in terms of adoption. How much does this matter? 

 

 Bandwidth is not just a question of the nominal speed of the link, but rather of the 

overall speed delivered by the network. Actual bandwidth available to customers in 

Japan, South Korea, and the United States is not much different from that in Europe 

(see Section 4.2). It is actually lower in the US than in many EU Member States.  

                                           
384  Frank Marshall White (1897), Mark Twain Amused, New York Journal, 2 June 1897. 
385 ‘Ubiquitous Developments of the Digital Single Market’, forthcoming. 
386 United Nations (2012), E-Government survey – E-Government for the People, New York; available at: 

http://unpan1.un.org/intradoc/groups/public/documents/un/unpan048065.pdf.   

http://unpan1.un.org/intradoc/groups/public/documents/un/unpan048065.pdf
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This may reflect defects in parts of the network (for instance, weak delivery systems 

within Multiple Dwelling Units (MDUs) in South Korea and Japan, where most 

ultra-fast broadband is FTTB rather than FTTH); alternatively, it may be that 

network operators do not build more core bandwidth and global transit capability 

than is strictly required to carry the load demanded by their respective customers. 

 Actual bandwidth consumed per subscriber in South Korea is higher than that 

consumed per household in major European countries, but not nearly as much 

higher as one might expect based on the disparity in FTTP coverage. Bandwidth 

consumed per subscriber in Japan, despite widespread of adoption of FTTP for many 

years, is actually lower than in the UK. 

 If the advantage that South Korea and Japan enjoy enabled them to develop high 

speed applications earlier, it might be a serious concern. A key question is that of 

chicken and egg. Is availability of high bandwidth a strong stimulus to the 

availability of applications that require high bandwidth? Most experts assume as 

much; however, if that were the case, it begs the question why bandwidth 

consumption in Japan and (to a lesser degree) South Korea is not far higher than is 

in fact the case. It is likely that these effects, assuming that they are present, 

operate more slowly or more subtly than most experts have assumed. 

 It cannot be excluded, however, that the benefits of early deployment in Japan and 

South Korea might become more pronounced going forward. It is also conceivable 

that applications that are particularly dependent on upstream bandwidth might 

emerge, and might confer advantages on these countries. Today, this does not seem 

to be in evidence.  

 

Fibre-based fast and ultra-fast broadband deployment in the United States exceeds that of 

Europe, but is unlikely to grow beyond current levels (see Section 8.1.4). Consumption of 

Internet video is very high. The U.S. enjoys an inherent advantage over Europe thanks to 

widespread availability of cable television. Nonetheless, the U.S. does not appear to enjoy 

higher average download speeds than the EU. 

 

For mobile broadband, there have been concerns that LTE deployment and take-up in 

Europe lag those in Japan, South Korea, and the US. European policy has paid relatively 

little attention to specifically mobile broadband, but our Ubiquity study for IMCO387 suggests 

that this might be an important aspect in achieving access ‘anywhere, and at any time’” If 

the other areas are perhaps getting too much attention, this aspect may be getting too 

little (possibly an unintentional carry-over from universal service policy). 

 

8.1.2. Why has deployment and adoption of fibre-based fast broadband been slower in 

Europe than in Japan, South Korea, or the United States? 

 

There are surely multiple reasons, but an over-arching issue is that consumer Willingness-

to-Pay (WTP) is limited. Increasing WTP would not necessarily be sufficient to ensure 

widespread deployment and adoption of high end ultra-fast broadband (there might be 

additional blockages, as for instance discussed in Section 8.1.7), but it is surely necessary 

to a market-based deployment. Commercial network operators are unlikely to deploy 

networks at their own expense unless they are confident that they will be able to make a 

profit by doing so. 

                                           
387 European Parliament, ‘Ubiquitous Developments of the Digital Single Market’, forthcoming. 
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8.1.3. Are there huge benefits to ultra-fast broadband?  

 

Numerous studies consider the socio-economic benefits of basic broadband. A 

comprehensive catalogue appears in a recent study conducted for the Commission by 

Analysys Mason.388 An earlier study that was conducted for the Commission by Micus 

Management Consultants is also often cited.389 

 

One needs to be careful in interpreting results. Each study has strengths and weaknesses, 

and presents results that rest on a great many assumptions. Further, it is difficult for the 

experts to avoid reflecting the public enthusiasm for broadband, perhaps more than is 

warranted. Nonetheless, there is a substantial body of analysis today that finds that 

adoption of broadband leads to significant gains in societal welfare, and we ourselves 

subscribe to this consensus view. 

 

A somewhat distinct question is the degree to which fast and ultra-fast broadband generate 

societal benefits beyond those of basic broadband. Implicit in this question is the related 

question: Is ultra-fast broadband fundamentally different from basic broadband? 

 

That consumer incremental WTP for fast or ultra-fast broadband has consistently been 

found to be low suggests that consumers themselves do not ascribe a great deal of value to 

the time that they would likely save, nor to the applications that they would be able to run 

that might otherwise be impractical. One could, of course, argue that consumers simply do 

not know; however, one should not be too hasty in substituting one’s own judgment for 

that of the market. 

 

There is only one noteworthy study that specifically considers the incremental benefits of 

fast and ultra-fast broadband, the previously noted Analysys Mason (2013) study for the 

Commission. It assesses overall societal effects of the relevant sectoral investments using 

input-output analysis, and assesses consumer welfare gains using a technique developed 

by Shane Greenstein and R.C. McDevitt.390 Analysys Mason (2013) finds substantial 

benefits from adoption of ultra-fast broadband. We consider the analysis to be competently 

done and helpful, but it is a single result, and like any of the other analyses rests on a 

great many assumptions. 

 

Analysys Mason (2013) addresses to only a limited degree the question of the timing of 

investment in ultra-fast broadband (see Section 8.1.5). 

 

It is also worth noting that these analyses of welfare gains tend to pay little if any attention 

to the costs associated with the possible market distortions that subsidies and interventions 

potentially introduce. Interventions are usually assumed to be costless, other than the 

direct level of subsidies themselves. 

 

 

 

                                           
388 European Commission (2013d), The Socio-Economic Benefits of Bandwidth, study by Analysys Mason and 

Tech4i. 
389 M. Fornefeld, G. Delaunay, and D. Elixmann (2008), ‘The Impact of Broadband on Growth and Productivity’, 

study on behalf of the European Commission. 
390 They progressively refined these techniques in a series of papers from 2009 through 2012. See for instance 

Greenstein, S. and R. C. McDevitt (2009), ‘The global broadband bonus: Estimating broadband Internet’s 
impact on seven countries’. The apparently low incremental WTP is also a concern relative to this analysis. 
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8.1.4. Is technological neutrality still an appropriate goal?  

 

Technological neutrality is an over-arching goal of European policy in electronic 

communications, and rightly so in our view. This goal could be said to be rooted in the 

belief that price signals are crucial in ensuring that society as a whole produces the goods 

and services that are truly desired by consumers. 

 

There are at least two factors that complicate adherence to technological neutrality when it 

comes to ultra-fast broadband: 

 

 Different technologies are ‘future proof’ to different degrees. As a related matter, 

different technologies differ in ways that may not matter much today (notably, in 

their ability to deliver bandwidth upstream), but that might matter tomorrow if 

applications were to emerge that differ substantially from those that are widely used 

today. 

 Many of the policy measures that could potentially be undertaken to lower 

deployment costs for fast and ultra-fast broadband are technologically specific. 

 

This issue of future-proofing is particularly relevant when one considers how to deal with 

ultra-fast broadband over cable television. Cable is clearly able to deliver downstream 

speeds well in excess of 100 Mbps, and at good quality. Cable operators appear to have no 

difficulty in making the relatively modest investments necessary to achieve this. Cable has 

less room for technology-driven capacity increases than does FTTP, but it is still safe to 

anticipate increases in both upstream and downstream capacity over time. 391 

 

In Europe, we often think of FTTP as the wave of the future; however, it is by no means 

clear that this is globally the case. In the United States, fibre-based fast and ultra-fast 

broadband deployment is greater than that of Europe today; however, fibre deployment 

in the US may well have already reached its high water mark. Telecommunications 

network operators are steadily losing market share to cable, to the point where some US 

experts fear that the US will be subject to a near-monopoly of broadband by cable within 

the next few years.392 Verizon FIOS, based on FTTP/GPON, is holding its own in terms of 

market share; however, Verizon sees no business case for further expanding its fibre 

footprint. Fibre-based deployment seems unlikely to grow much from current levels. 

 

Also, it should not be forgotten that in some areas that are low density and/or remote, it 

may be uneconomic to deploy fixed networks. High capacity fixed or mobile wireless 

solutions, especially forms of LTE, may be appropriate. For the most remote areas (small 

islands, for instance), geosynchronous satellite may be required for back-haul if not for 

access, despite the handicap imposed by a round trip latency of some 270 milliseconds 

representing the inherent and unavoidable delay in reaching a geosynchronous satellite at 

the speed of light. 

 

                                           
391  See for instance TNO (2012), Evolution and prospects cable networks for broadband services: A technical 

perspective of the European and specifically the Dutch cable networks. ‘Assuming that broadcast services are 
rationalised, the upstream and downstream bands are extended to 200 MHz and 1 GHz respectively, and that 
the cable segments are downsized to 20 homes passed using an FttlA architecture, the network will be able to 

deliver a 1600/250 Mbps premium broadband service and an estimated basic service of 1300/200 Mbps.’ 
392 See, for instance, Crawford, S. (2013), Captive Audience: The Telecom Industry and Monopoly in the New 

Gilded Age. Yale U. Pr. ISBN 978-0-300-15313-2. 
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Our belief overall is that Europe should take a technologically neutral posture 

toward the deployment of fast and ultra-fast broadband. We note, however, that 

some entirely appropriate measures to promote deployment by lowering costs are by their 

nature technologically specific. 

 

The question of whether an additional subsidiary non-technologically neutral target 

specifically related to selective promotion of FTTP deployment might be warranted has been 

part of the European discussion, and will surely continue to be discussed. There are 

scenarios where Europe might find itself to be poorly placed due to our relatively late 

deployment of FTTP, particularly if there were to be an explosion in the use of high 

bandwidth applications; however, these scenarios do not seem to us to be the most likely 

scenarios, and moreover do not seem to be in evidence in the usage patterns observed in 

FTTP-rich countries today (see Section 6.5). An aggressive policy specifically geared to 

FTTP deployment thus has something of the character of purchasing an insurance policy – it 

protects against a risk that will not necessarily eventuate. This needs to be balanced 

against opportunity costs (the benefits that would have been gained from a different use of 

the same resources), together with the benefits of a later deployment, including the 

opportunity to benefit from future improvements that render the deployment more cost-

effective. On balance, our belief is that an aggressive FTTP-specific objective is not 

warranted today. 

 

As Albert Einstein is supposed to have said, things should be as simple as they can be – but 

no simpler.393 

 

8.1.5. How crucial is the pace of supply?  

 

Taken as a whole, our perception is that most Europeans are getting the 

broadband that they want and are willing to pay for today. 

 

If this is the case, then measures to intervene in the market in order to further stimulate 

broadband adoption would presumably have to reflect a belief that there are blockages in 

the market, or that the market has for some reason failed and/or is not yet producing 

optimal benefits. Market interventions generally involve costs and risks, and should not be 

undertaken in the absence of fairly clear need. 

 

There is an obvious linkage between measures undertaken to promote the deployment of 

fixed broadband, and both the rate at which they are deployed and the rate at which they 

are adopted. Figure 78, based on a study conducted for the Commission by Analysys Mason 

and Tech4i,394 provides one visualisation. They distinguish among three scenarios (do 

nothing, modest intervention, and major intervention), in which the contribution of public 

funds over the period 2012-2020 to broadband compared to that which can be foreseen 

today is zero, € 5.8 billion, or € 42.3 billion, coupled in each case with “soft policy” 

measures that would seek to lower deployment costs by 5% to 10%. The public funds were 

also seen as likely to unleash a greater volume of private investment. 

 

                                           
393  Albert Einstein (1933), On the Method of Theoretical Physics, the Herbert Spencer Lecture, delivered at 

Oxford (10 June 1933). 
394 European Commission (2013d). 
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In each case, the injection of subsidies seeks to move the curve to the left – adoption of 30 

Mbps broadband services takes place in all three scenarios, but it takes place earlier if 

subsidies have been introduced.395 

 

Figure 80: Suggested linkage between the level of subsidy and the number of 

households connected to 30 Mbps broadband (2012-2020) 

 

 
 
Source: European Commission (2013d)  

 

 

In the absence of considerations to the contrary, an economist should prefer to see the 

pace of deployment governed by the commercial considerations as viewed by the network 

operators themselves. A service should be deployed if and as the business case for it is or 

becomes net profitable, as determined by the network operator (who is presumably best 

positioned to judge). One should not lose sight of the fact that the laissez faire market-

based outcome would be the preferred approach in the absence of considerations to the 

contrary. 

 

There are, of course, an abundance of reasons to consider intervention, including subsidies. 

The weight that one puts on many of these factors depends on how one interprets the 

available data, and on what one believes is likely in the future. There is ample room for 

reasonable people to reach different conclusions. 

 

 If one sets a high value (e.g. high consumer surplus) on the availability of fast or 

ultra-fast broadband, then every day when it is not achieved represents a 

substantial opportunity cost, i.e. a failure to realise the potential gain.  

 Lack of fast or ultra-fast broadband may mean that corresponding applications do 

not emerge.396  

                                           
395 The report does not appear to clarify, however, why these particular interventions should result in the claimed 

increase in adoption as distinct from deployment. 
396 The cost that one ascribes to this risk depends somewhat on whether one believes that these applications 

would be developed in Europe or elsewhere. 
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The surprisingly low bandwidth consumption in Japan suggests that this may not 

have been a huge factor to date, but it might possibly become more important going 

forward. 

 Europe might possibly lose competitive advantage relative to other economies with 

which we compete. As previously noted, to date we feel that Europe is holding its 

own, but it is important that Europe continue to hold its own. 

 There might possibly be public goods problems, where private benefits are for one 

reason or another less than the overall benefits to European society. 

 Clearing away of blockages is fairly easy to justify. 

 

These benefits should be considered net of costs associated with intervention. Costs that 

are often overlooked include: 

 

 The costs and overhead of administering the interventions or subsidies themselves. 

 The cost associated with market distortions that interventions (such as subsidies) 

are likely to introduce. 

 

One should also bear in mind (1) the tendency of deployment costs to decline over time as 

technology improves, and (2) the “option value” of delaying the decision so as to preserve 

flexibility. 

 

On balance, for reasons that should already be clear, our belief is that there is a good case 

for moderate interventions, but not for massive subsidies or similarly extreme 

interventions. 

 

8.1.6. Are special measures required for coverage of lower density areas? 

 

In European policy for electronic communications, we have traditionally distinguished 

between universal service, which seeks to ensure that basic communication services are 

available to all at a reasonable price, and industrial policy objectives of ensuring that the 

most modern electronic communication are available to those who are willing to pay for 

them. The former is dealt with as a regulatory matter for the NRA, while the latter is dealt 

with by the relevant ministry as a matter of industrial policy. 

 

It is abundantly clear that the DAE objective of 50% adoption of 100 Mbps ultra-fast 

broadband in Europe by 2020 will not be met by the market alone because the coverage 

will not be high enough to make 50% adoption realistic. 

 

In the traditional world of (fixed) voice telephony, this would have been dealt with by the 

NRA using universal service mechanisms. 

 

We feel that traditional universal service mechanisms have outlived their 

usefulness. In the era of fast and ultra-fast broadband, new approaches are 

needed. 
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 For fast broadband, it is no longer feasible to draw a crisp line between industrial 

policy (subject to political accountability) and regulatory measures (subject to 

regulatory accountability within narrowly defined authority).397 The intersection is 

too complex. 

 More-or-less automatic assignment of the universal service obligation to the 

traditional incumbent is no longer appropriate for new fast and ultra-fast broadband 

services that do not yet exist in the relevant portions of the national territory. 

 The mechanisms for funding universal service were never employed on a 

widespread basis. Over time, the implementation of the determination of net cost, 

indirect benefits, and unfair burden have become hideously complex, and are widely 

divergent across the Member States. The expense to Universal Service Providers 

(USPs) and to NRAs (in terms of money, time and attention to administer 

applications) is considerable. 

 Affordability of services would still be an issue, but could perhaps be addressed 

through some more narrowly targeted mechanism such as direct subsidies or 

vouchers for those on income support programmes. 

 

We see promise in phasing out universal service mechanisms altogether, and achieving the 

many of the same objectives under State Aid guidelines. This would simplify and harmonise 

multiple aspects of European policy. Justifying State Aid for parts of the national territory 

that would not otherwise be served, is straightforward and is already envisioned in the 

State Aid Guidelines.398 

 

In terms of initial assignment of the universal service obligation, a public procurement to 

choose the offering with the most favourable quality and price characteristics seems to be a 

promising approach, and one that is already envisioned in the State Aid Guidelines.399 

Similar procedures (sometimes referred to as reverse auctions) have been in use in other 

countries (for example Peru and Chile) for many years.400 The procurement just concluded 

in Portugal would appear to represent a promising precedent for Europe. On balance, a 

procurement regime (governed by contractual arrangements) would appear to be lighter 

weight and less intrusive than a purely regulatory regime.  

                                           
397 See European Parliament, ‘Ubiquitous Developments of the Digital Single Market’, forthcoming. 
398 EU Guidelines for the application of State aid rules in relation to the rapid deployment of broadband networks 

(2013/C 25/01), 26 January 2013. 
399 “Whenever the granting authorities select a third-party operator to deploy and operate the subsidised 

infrastructure, the selection process shall be conducted in line with spirit and the principles of the EU Public 
Procurement Directives. It ensures that there is transparency for all investors wishing to bid for the 
implementation and/or management of the subsidised project. Equal and non-discriminatory treatment of all 
bidders and objective evaluation criteria are indispensable conditions. The competitive tender is a method to 
reduce budgetary costs, to minimise the potential State aid involved and at the same time reduces the 
selective nature of the measure insofar as the choice of the beneficiary is not known in advance.” 

400 See for instance Wellenius, B. (2002), Closing the Gap in Access to Rural Communications, Chile 1995 – 2002, 
World Bank Discussion Paper No. 430. “Public competitive bids were invited for each project in the pool, in 

rank order down to the limit of available funds assuming the maximum subsidy would be bid for each project. 
Existing as well as new operating companies, subject only to minimal legal requirements, could bid. Each 
project was awarded to the bidder requiring the lowest onetime subsidy.” 



Entertainment x.0 to Boost Broadband Deployment 

________________________________________________________________________ 

PE 507.479 203 

8.1.7. Are special measures required for coverage of areas where competition is 

insufficient? 

 

Even if incremental WTP for fast and ultra-fast broadband were substantially higher than it 

is today, and were sufficient to make for a business case that would be net profitable, there 

is no guarantee that deployment would actually take place. Network operators might prefer 

instead to continue to make profits from their existing copper-based infrastructure.401 

 

Quantitative data are not definitive, but there is good anecdotal evidence that suggests 

that incumbents are willing and able to deploy fibre-based broadband, especially 

FTTC/VDSL, in areas where they face a challenge from cable. In areas where they do not 

face an infrastructure-based competitive challenge, they should not be expected to be 

motivated to replace existing network assets with new networks until and unless the 

incremental profitability were considerably higher than appears to be the case today. 

 

In other words, WTP would have to increase a great deal. We believe that consumer WTP 

will increase over time, and moreover that measures can be undertaken to encourage 

increased WTP (see sections 8.1.8 and 8.1.9), but WTP will not necessarily increase enough 

to overcome this problem on a widespread basis. 

 

It seems fairly clear that the desirable outcome (in areas that are not sufficiently dense to 

support a second over-built network) is that the incumbent telecommunications network 

should at the appropriate time be upgraded in these regions. 

 

How best to achieve this is not immediately clear. We briefly considered a pure return to 

classic rate-of-return regulation for these areas, but this seems problematic. First, the 

failure of incumbents to invest enough prior to the implementation of the current 

framework does not bode well for simply returning to the past. Second, rate-of-return 

suffers from multiple well-known defects that have led to its widespread abandonment, 

especially the Averch-Johnson effect (a tendency toward bloated costs in the absence of 

pressure to the contrary, sometimes referred to as the ‘gold plated water cooler effect’). 

Third, the complexity of implementing rate-of-return regulation for only a portion of the 

national territory seems daunting. 

 

Ultimately, our conclusion is that the approach towards setting charges for copper 

unbundling and NGA does not offer a ‘magic bullet’ for NGA deployment and take-up (see 

also Section 8.1.10). Whether alternative strategies might accelerate deployment in viable, 

but uncompetitive areas, remains unclear. In this regard, experience with the standard 

broadband market is promising. ADSL deployment, initially triggered by lagely by cable 

competition, eventually reached areas well beyond those of cable. This suggests that the 

problem might possibly correct itself over time, albeit potentially later than in a fully 

competitive environment. 

 

8.1.8. What should be done to stimulate demand? 

 

The substantial majority of the literature on promotion of broadband in Europe focuses on 

supply side measures; however, the demand side is equally important, and may in fact be 

more amenable and more responsive to public policy initiatives than the supply side. 

                                           
401 Hoernig et al. (2011). 
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Indeed, this is precisely the finding of Parcu et al. (2011) on behalf of the Independent 

Regulators’ Group (IRG), as discussed at greater length in Section 6.6. 

 

In light of the great relevance of video services, we consider them separately in Section 

8.1.9. All other forms of demand stimulation are discussed here. 

 

To briefly review, the demand stimulation measures that were assessed in Parcu et al. 

(2011)402 included: 

 

 Demand aggregation policies coordinate consumer demand in order to achieve 

economies of scale so as to increase the profitability of the network roll-out. 

 Direct demand subsidies can be provided in the form of discounts on the 

purchase of equipment or broadband services, direct subsidies, or tax breaks. 

 Coordinate government demand: Governments can serve as ‘lead users’ of 

broadband technologies, and can provide enhanced e-government applications. 

 Incentives to private demand target relatively weak segments of potential 

demand including housewives, schoolchildren and the elderly. 

 Incentives to business demand seek to increase business awareness of the 

benefits of broadband access. 

 

Parcu et al. found that all of these forms of demand stimulation had statistically significant 

positive effects once deployment was sufficiently advanced. (In Europe, given the nearly 

universal availability of basic broadband, we believe that this condition has been met.) By 

contrast, many supply side measures had no statistically effect (the exceptions being the 

use of Public Private Partnerships and the availability of long term loans); even among 

those that did, none had as strong an effect as demand aggregation or direct demand 

subsidies. 

 

As noted in Section 6.6, survey data suggest that PC ownership is an important precursor 

to the adoption of Internet access services. 94% of those who own a PC also have Internet 

access; however, 32% of Europeans do not own a PC. Moreover, some groups are far less 

likely than others to own a PC. “A striking difference exists in computer ownership among 

single households depending on age: four out of five of those under 29 years of age (83%) 

own computers, while only a quarter of those over sixty years old own them (27%).”  

Ensuring that all Europeans who want one have a PC, and the competence to use if 

effectively, might well be more effective in promoting broadband adoption and usage than 

the supply-side measures that are typically considered. There could thus be scope for 

digital literacy training, and for subsidising the acquisition of decent PCs.403 

 

Among those who do not have Internet access today, 63% report lack of interest, and 7% 

report that they do not know what the Internet is! This compares with 18% who report 

concern with cost, and 1% who report lack of broadband availability. This strongly suggests 

that there is scope for outreach, and for training to improve digital literacy. 

 

All of these forms of demand stimulation merit greater attention. For the coordination of 

government demand, one of our companion studies for the Parliament404 already deals with 

these issues at length. 

                                           
402 Parcu et al. (2011). 
403  In light of the evolution of the market, a tablet or an intelligent Internet television might be an appropriate 

alternative. 
404 ‘Ubiquitous Developments of the Digital Single Market’, forthcoming. 
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8.1.9. In light of the importance of video, is special attention required?  

 

For both fixed and mobile broadband services, video plays a large role today and is 

expected to play an even larger role in the future (see Section 6.3). 

 

Consumption of Internet video, on the basis of Megabytes (MB) per subscriber per month, 

varies considerably among Member States. The UK appears to consume significantly more 

Internet video than France, Spain, Germany or Italy. The UK consumes more Internet video 

than comparator countries such as Japan, Australia, and New Zealand, but far less than the 

US or South Korea. We speculate that high levels of video consumption in the US may have 

a great deal to do with the use of Netflix and Hulu, while high levels in the UK may have a 

great deal to do with catch-up video on the BBC. 

 

Europe faces serious challenges in regard to the production of audio-visual content 

inasmuch as we are fragmented into multiple small markets along national and linguistic 

lines (see Section 6.3.1). That is a discussion for another day. Our current concern is with 

distribution of audio-visual content over broadband, especially over fast and ultra-fast 

broadband. 

 

The two issues that we would highlight here are (1) intellectual property rights and 

(2) access to audio-visual content. Europe appears to face greater challenges than trading 

partners such as the United States. 

 

The issues with copyright are reasonably well understood, but difficult to deal with. The 

Digital Agenda for Europe (DAE) already includes action lines to deal with a range of these 

challenges, including: 

 

 Action 1: Simplifying pan-European licensing for online works: Consumers 

have high expectations – they want to access content of their choice anytime and on 

a range of devices. But Europe lacks a unified market for online content. It can be 

difficult for example, for a Maltese consumer to download from a German website. 

Often, the difficulties with accessing content online are due to licensing issues. 

Efficient collective rights management would enable innovative and consumer-

friendly content distribution across Europe. 

 Action 4: Wide stakeholder debate on further measures to stimulate a 

European online content market: Europe lacks unified and efficient markets in 

creative content sectors. Europe's copyright framework is falling behind digital 

developments. The Commission has identified a range of specific issues to be 

addressed, including cross-border portability of content, user-generated content, 

data- and text-mining, private copy levies, access to audiovisual works and cultural 

heritage. 

 

These issues are already seen as important, but they do not appear to have been 

recognised as potential impediments to broadband adoption. Issues with cross-border 

licensing and portability of content would appear to pose real concerns. To the extent that 

these factors weaken or undermine distribution of audio-visual content over the Internet, 

they may play a large role in broadband adoption than any of the supply side measures 

that are routinely considered. 

 

Copyright rules in Europe today are reasonably well adapted to the broadband environment 

in general, but enforcement is uneven and may not preserve the policy objectives for which 

the rules were originally designed (or modified). 
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At a time when creative output (the fixation in written form of ideas) was based on a client-

server relationship, copyright was used to ensure that creators could earn enough from 

their efforts to earn a living and thus sustain the flow and quality of content. This might 

mean protecting the profit motivation (giving the market what it wants), or it might mean 

ensuring that creation for non-commercial reasons (e.g. artistic expression, cultural 

participation, making the world a better place) was actually feasible. 

 

Today, copyright is so hard to enforce that it cannot fully protect creators. Those returns 

that are secured tend to accrue more to distributors and platform providers than to 

creators. Consequently, the most productive forms of content creation are now inseparable 

from content exchange and co-creation. This leads more and more musicians, for instance, 

to turn to performance rather than recording as a way to support themselves. 

 

In sum, the demand for content is strongly affected by the nature and enforcement of 

copyright rules. The resulting traffic affects broadband performance and the entertainment-

related WTP for broadband. The rules relating to copyright itself are largely uniform within 

the EU; however, ancillary rules justified by content considerations (including ‘n strikes’ 

rules, and German rules banning unencrypted Wi-Fi) are variable, and produce national 

fragmentation. 

 

The slow progress of copyright reform, and its failure to reconnect with the legal 

justification for having copyright (or other market access restrictions), is problematic. A 

coordinated and harmonised approach to the enforcement of copyright, and especially to 

the imposition of liability on ISPs and infrastructure operators, would remove this 

fragmentation and lay the groundwork for more efficient content property rights. 

Specifically, this might include: 

 

 providing explicit and verifiable safe harbour conditions for providers of public 

broadband access (including public Wi-Fi), and 

 ensuring that ‘n-strikes’ rules are directed at illegal content sharing rather than at 

those who provide network access, and that enforcement does not result in 

disconnection 

 

A second set of issues relates to access to content. Even among over-the-air and cable 

broadcasters, significant challenges can emerge in gaining access to high value content, 

especially high value sports content. Our impression, based in part on interviews, is that 

Over-the-Top (OTT) players and in some cases even significant incumbent network 

operators face challenges in gaining access to content. These appear to fall into two 

categories: 

 

 Insufficient scale: New players lack bargaining power, and consequently pay high 

prices for content. 

 Vertical foreclosure competition issues: Established broadcasters that possess 

valuable content, and are not already subject to intense platform competition, may 

be reluctant to make content available to competitors who wish to distribute the 

content over alternative platforms. 

 

Whether addressing these issues would be sufficient to enable new viable business models 

is not altogether clear, and warrants further study. 
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Again, we do not think that the linkage of these issues to the deployment and adoption of 

broadband has been fully appreciated to date. 

 

8.1.10. What is the impact of regulated wholesale charges on fibre-based NGA deployment 

and adoption?  

 

There has been an intense debate over the past few years as to whether wholesale prices 

should be specifically tailored in such a way as to promote the deployment of fibre-based 

fast and ultra-fast broadband. 

 

An 2011 study by WIK-Consult405 suggested that a significant reduction in copper local loop 

unbundling (LLU) wholesale charges, if combined with rapid switch-off of the copper 

network would stimulate investment by incumbents in FTTH. The rationale was that 

incumbents would not invest in FTTH so long as copper profits exceeded those available 

from FTTH. WIK claimed that copper profits were likely to be significantly higher than those 

achievable from fibre in cases where copper networks had been fully depreciated, but 

nonetheless were being priced on the basis of current costs that assumed full replacement 

value. WIK assessed on the basis a bottom-up cost model that it would neither be 

economic for an incumbent to run copper and FTTH networks in parallel, nor for an entrant 

to install and run an FTTH network alongside an existing incumbent copper. A forced 

switch-off of customers would therefore be needed to avoid a delay in migration. 

 

A 2011 report by Plum406 argued in contrast that a lower copper price would lower the NGA 

retail price, thereby discouraging consumers from migrating to more expensive fibre-based 

products and thus undermining the business case for NGA. It also highlighted that lowering 

the price of copper might signal to potential investors that fibre wholesale charges might be 

reduced in future, creating regulatory uncertainty surrounding the return on investment. A 

subsequent report by Plum contended that reducing copper charges would reduce 

incentives for both alternative operators and incumbents to invest in FTTC and FTTH.407 

Plum therefore advocated stable or increasing copper charges as the best route to foster 

NGA investment and migration towards NGA technologies. 

 

A series of related papers by Cambini, Hoernig, Dogan, and Bourreau408 are perhaps best 

summarised by Cambini’s observation that multiple effects – he notes that there are three 

effects at work that affect investment incentives: 

 

 Replacement effect: if the access charge on old network is high (low), lower 

(higher) opportunity cost of investing, hence higher (lower) incentives to invest for 

entrant in the NGN.  

 Wholesale revenue effect: if the incumbent invests in a higher quality network, 

the entrant will invest in reaction, and the incumbent will then lose some wholesale 

profits; the higher wholesale profits are, the lower the incumbent’s incentives to 

switch. 

                                           
405 Hoernig et al. (2011).  
406 Plum Consulting (2011a): Costing methodology and the transition to next generation access, available at:  

http://www.plumconsulting.co.uk/pdfs/Plum_Costing_methodology_and_the_transition_to_next_generation_a
ccess_March_2011_Final.pdf.   

407 Plum Consulting (2011c), Copper and the fibre transition – escaping a cul-de-sac   

http://www.etno.be/datas/publications/studies/plumreport-costing-dec2011.pdf.  
408  See for instance Bourreau, M.,  Cambini, C. and S. Hoernig (2011), ’Ex ante regulation and co investment in 

the transition to next generation access’, Elsevier. 

http://www.plumconsulting.co.uk/pdfs/Plum_Costing_methodology_and_the_transition_to_next_generation_access_March_2011_Final.pdf
http://www.plumconsulting.co.uk/pdfs/Plum_Costing_methodology_and_the_transition_to_next_generation_access_March_2011_Final.pdf
http://www.etno.be/datas/publications/studies/plumreport-costing-dec2011.pdf


Policy Department A: Economic and Scientific Policy 

_________________________________________________________________ 

PE 507.479 208 

 Retail migration effect: when the access price of the legacy network is low, the 

retail prices for the services on this network are low too, hence, in order to 

encourage customers to switch from the old network to the new network, operators 

should also offer low prices, reducing the profitability of the new technology 

infrastructure and the incentives to invest in it. 

 

These effects point in opposite directions. Cambini concludes409 that there are ambiguous 

effects of access charge on the legacy network on investment incentives. For the regulator, 

this means that there is: 

 

 Conflict between investment incentives and static efficiency in uncovered areas 

 Conflict between incumbent’s investment incentives and entrant’s investment 

incentives 

 Introducing a geographically different access prices for the old network for 

uncovered areas and partially covered areas (i.e., with a single NGN) solves some of 

these conflicts, but not all. 

 

A report by CRA (2012) for the European Commission410 examined the arguments under 

the assumptions (1) that copper switch-off was unrealistic, and (2) significantly lower 

CAPEX levels than those assumed by WIK.411 CRA concluded that the two other opposing 

effects (concerning migration of customers and stimulation of entrant investment) were 

likely to outweigh the replacement effect. CRA also highlighted the importance of giving 

appropriate signals to investors to give them confidence to invest. Accordingly CRA made 

similar recommendations to those advocated by Plum. 

 

Rather lost in this discussion to date is the entire question of whether the 

wholesale access charge is the appropriate policy instrument to encourage fibre-

based ultra-fast deployment in the first place. Wholesale cost-based access prices 

were put in place in order to (1) enable competitive entry, (2) foster efficient investment by 

incumbents and competitors, and (3) safeguard consumer benefits. Expecting them to 

manage the transition from copper to fibre in addition may be asking too much. Numerous 

concerns could and should be raised: 

 

 Using wholesale prices to achieve so many different things at once probably 

overloads the instrument. Trying to achieve many somewhat incompatible goals with 

a single control instrument is likely to be problematic. 

 The impact on of wholesale access prices on fibre-based NGA deployment is highly 

uncertain. 

 Whether promoting fibre-based NGA deployment with a regulatory instrument is 

appropriate is itself unclear, since it runs counter to technological neutrality. 

                                           
409 Cambini, C. (2012), ’Critical Issues in Competition in Communications Markets: an European Perspective’, 

13th ACCC Regulatory Conference 2012, Brisbane, Australia, 26-27 July 2012.  
410 CRA (2012), Costing methodologies and incentives to invest in fibre. Report for European Commission; 

available at:   

http://ec.europa.eu/information_society/policy/ecomm/doc/library/ext_studies/20120705_finalreport_costing
_cra.pdf.  

411 Ibid., page 67. 

http://ec.europa.eu/information_society/policy/ecomm/doc/library/ext_studies/20120705_finalreport_costing_cra.pdf
http://ec.europa.eu/information_society/policy/ecomm/doc/library/ext_studies/20120705_finalreport_costing_cra.pdf
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 The mixing of a regulatory policy objective (competitive entry) with an industrial policy 

objective is itself problematic. Fibre roll-out objectives are essentially political, running 

counter to the regulatory mandate. This risks undermining the credibility of the 

regulatory instrument. 

 The time scales for adjustment of pricing in support of fibre deployment may be 

incompatible with the longer time scales needed for regulatory certainty. 

 

In its Recommendation on costing and non-discrimination, published in September 2013, the 

Commission signals that it expects the price of LLU to stabilise at between €8-€10 per month 

with an uplift for inflation. This would reverse recent trends which have shown the price falling 

and stabilising in absolute terms. The Commission also signals that, in the presence of 

competitive constraints from cable or unbundling and in conjunction with measures to ensure 

economic and technical replicability, wholesale charges for NGA should not be cost-oriented. 

The Recommendations concerning NGA charging largely reverse previous guidance from the 

European Commission 2010 Recommendation on NGA412 which concluded that wholesale 

access charges for NGA should be cost-oriented. 

 

In light of this rapidly changing landscape, and uncertainties over the role of pricing in 

achieving political deployment objectives, we would advise against hard-wiring an approach on 

NGA pricing into EU legislation. Existing objectives which require NRAs to balance the 

objectives of promoting competition, efficient investment and consumer welfare when 

considering regulatory controls are probably sufficient. Other mechanisms on the supply and 

demand side, which have to date received insufficient attention, are probably more important 

in achieving NGA deployment and take-up. 
 

8.2. Testing the hypotheses 

 

In this section, we review a number of ‘hypotheses’ that we perceive to play an important role 

in the relevant European policy debate based on the research cited throughout this study.  

 

The main hypotheses we examine include: 

 

1. Europe is falling behind other regions in NGA deployment and take-up. 

2. There is no NGA investment problem. The NGA lines are there. The problem is take-

up. 

3. Altnets (fixed competitors relying on access) are ‘cream skimming' without making 

significant investments of their own. 

4. Incumbents are making very high profits from legacy copper networks and not 

investing in fibre. 

5. Declining telecommunications revenues and low prices depressed through 

competition are undermining investment. 

6. Cost-based access regulation (for example low prices for unbundling of the copper 

loop or cost-based access to NGA networks) undermines investment in next 

generation fixed access networks. 

 

In Table 23, we indicate whether the data tends to disprove or prove these hypotheses or 

whether the truth lies somewhere in between.  

                                           
412 http://eur-lex.europa.eu/LexUriServ/%20LexUriServ.do?uri=OJ:L:2010:251:0035:0048:EN:PDF. 

http://eur-lex.europa.eu/LexUriServ/%20LexUriServ.do?uri=OJ:L:2010:251:0035:0048:EN:PDF
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Table 23: Hypotheses regarding broadband deployment and adoption  

Hypothesis Evidence for Evidence against Our assessment 

Europe is falling behind 
other regions due to 
poor levels of NGA 
deployment and take-up 

 

Lower average NGA 
coverage than US, Japan 
and Korea, and 
relatively low growth in 

EU coverage (Chapter 
4.1) 
 
Well behind South Korea 
and Japan on FTTP 
deployment and take-
up; behind (but to a 

lesser extent) the US on 

FTTP (Sections 4.1 and 
4.2). 
 
Australia and New 
Zealand may overtake 
the EU on FTTP if 

national broadband 
plans supported by 
subsidies are fulfilled 
(Section 7.2.7). 
 
100 Mbps EU target 

substantially lower than 
1Gbps target set in 

South Korea (Section 
7.2.9). 

Average actual speeds 
in Europe are higher 
than those of the US 
and are significantly 

higher than Australia 
and NZ. Actual speeds 
in Japan and South 
Korea are not much 
higher. 
 
Europe is not 

homogenous – a 

number of countries 
are amongst world 
leaders in NGA 
coverage. Actual 
speeds in countries 
such as the 

Netherlands, Sweden 
and Romania match 
those in Japan and 
South Korea. As a 
Single Market, the EU 
has the opportunity to 

gain from cross-
fertilisation across 

borders. 
 
Europe has significantly 
greater coverage than 
Australia and New 

Zealand despite much 
lower levels of public 
subsidy. Is FTTP worth 
the expense? 
 
EU consumers receive 
value for money for 

high speed services 
compared with the US, 
Canada Australia and 

NZ and pay comparable 
prices to Japanese 
consumers. 

 

Actual speeds are 
the most relevant 
metric when 
comparing the 

experience of 
consumers and 
businesses. On this 
basis, Europe is not 
substantially behind 
Asia and is not 
behind the US. 

Moreover, European 

consumers and 
businesses are 
getting value for 
money from high 
speed services. 
 

 
Only if policymakers 
believe Europe 
specifically needs 
FTTP capacity (as 
opposed to cable or 

FTTC) are we 
behind. Specific 

measures would be 
needed in this case 
to support FTTP 
deployment.  

There is no NGA 
investment problem. 
The NGA lines are there. 
The problem is take-up. 

 

Take-up as proportion of 
NGA lines is relatively 
low especially for 
FTTC/VDSL technology.  

 
The low price premium 
for superfast broadband 
in Europe suggests 
suppliers are reacting to 
a shortfall in take-up. 

 

There is still a 
substantial availability 
gap, especially in rural 
areas. 44% of 

households have no 
access to an NGA 
technology and the 
expansion of coverage 
is slow. 

Part true, part false. 
There is an NGA 
investment problem 
(a coverage gap), 

but more could also 
be done to increase 
low take-up of 
existing NGA 
infrastructure. 
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Hypothesis Evidence for Evidence against Our assessment 

Altnets (fixed 
competitors relying on 

access) are ‘cream 

skimming’ without 
making significant 

investments of their 
own. 

The return on capital 
employed for entrants is 
double that for European 
incumbents. 
 
Absolute levels of 

investment for entrants 
are significantly lower 
than those for 
incumbents. It is 
estimated that 
incumbents accounted 
for more than 60% of 

total CAPEX in the EU. 
 
There is evidence that 
entrants have not 
climbed the ladder of 
investment, but are 
remaining with local loop 

unbundling rather than 
engaging in end-to-end 
infrastructure 
competition. This could 
suggest that access is 
self-perpetuating, 

creating a culture of 
reliance on regulation 

rather than supporting 
infrastructure 
competition. 

Entrants pay a 
(normally) cost-
oriented price for 
copper access, which is 
calculated so as to 
provide a fair return for 

the incumbent. 
 
Available EBIT margins 
of listed (mainly) fixed 
entrants do not indicate 
any supernormal 
profits. EBIT Margins 

are a more appropriate 
measure of profitability 
than ROCE because 
they take account of 
the cost of renting 
infrastructure as well as 
any capital 

expenditure. 
 
The majority of FTTP 
deployments have been 
initiated by entrants 
(>70% in Europe as a 

whole).  
 

Relative investment 
levels 
(CAPEX/revenues) of 
entrants are probably 
higher than those of 

incumbents. 
 
Several studies suggest 
that duplication of the 
fixed access network 
outside very dense 
areas beyond the 

existing duplication 
from cable networks 

may not be 
economically viable – 
i.e. there is a flaw in 
the ladder of 

investment theory.  
 
Setting higher prices 
for access might 
increase incentives to 
duplicate the access 
network (where viable), 

but could also reduce 
available capital for 
entrants to make these 

investments. 
 

False. There is no 
evidence to suggest 
that entrants are 
making supernormal 
profits from the 
rental of access at 

the expense of 
incumbents or 
consumers. They 
pay incumbents a 
rate which reflects 
(at least) costs with 
a reasonable return 

on capital to rent 
access. Entrants are 
also significant 
actors in the roll-out 
of FTTP 
technologies, 
although total FTTP 

coverage in Europe 
is low. 
 
Higher prices for 
access or the 
absence of access in 

some countries does 
not seem to have 

translated to greater 
duplication of the 
access network. This 
lends weight to the 
theory that fixed 

access may be an 
economic bottleneck. 
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Hypothesis Evidence for Evidence against Our assessment 

Incumbents are making 
very high profits from 
legacy copper networks 
and not investing in 
fibre. 
 

Cash flows of most 
European incumbents 
remain relatively high. 
Many European 
incumbents are paying 
out a significant 

proportion of these cash 
flows in dividends rather 
than investing in 
network replacement. 
Incumbents are 
allegedly failing to 
replace network assets 

after they have been 
fully depreciated, 
arguably breaking a 

‘social contract’ with 

customers who are 
paying for network 

replacement in their 
access fee. 
 
Evidence from limited 
cases suggests EBIT 
margins from the access 

business of incumbents 
may be higher than 
those of downstream 

business or businesses 
relying on access. 
 
FTTP deployments in 

Europe are low (below 
US, South Korea and 
Japan).  
 
Incumbents account for 
less than half of the low 
FTTP deployments. 

Some incumbents have 
abandoned or reduced 
FTTP ambitions to rely 

on FTTC. 
 
Incumbents’ 

CAPEX/revenue ratios 
are lower than those of 
their competitors. 
 

Overall EBIT margins of 
major European 
incumbents do not 
seem to show 
extraordinary profits 
and have been 

declining in recent 
years. 
 
Cash flows are 
declining, and 
dividends have been 
cut in many cases. 

Reducing dividends to 
pay for investments is 
not a realistic option 
because financial 
analysts do not support 
the business case for 
fibre investment. 

 
Incumbent investments 
in FTTC/VDSL are 
accelerating and 
represent most of the 
increase in NGA 

deployment 
 

There have been 
substantial fibre 
investments by 
incumbents in Portugal 
and France, for 

example. 

Not proven. Existing 
profitability data is 
insufficiently 
granular to assess 
whether 
supernormal profits 

are being made in 
the regulated fixed 
access business of 
incumbents. One or 
two cases are 
interesting, but do 
not prove a rule. 

More data is needed. 
 
Many incumbents 
are reducing 
dividends suggesting 
pressure on cash 
flows. In some cases 

this has contributed 
towards NGA 
deployment. 
However, in others, 
debt reductions have 
been cited as the 

primary motivation. 
 

In terms of network 
renewal, more data 
is needed to show 
whether incumbents 
replace or sweat 

existing assets once 
fully depreciated. 
 
It is true that 
incumbents have not 
been the first to 
invest in NGA in 

most cases, and 
have mostly done so 

in countries in which 
they face a 
competitive threat 
for example from 

cable or independent 
FTTP investors. 
However, there is a 
great deal of 
variance in Europe. 
Some incumbents 
have delivered 

significant NGA 
coverage. Analysis 
should be done in 

specific countries. 
Generalities are 
unlikely to hold. 
 



Entertainment x.0 to Boost Broadband Deployment 

________________________________________________________________________ 

PE 507.479 213 

Hypothesis Evidence for Evidence against Our assessment 

Declining 
telecommunications 
revenues and low prices 
depressed through 
competition are 
undermining shareholder 

confidence limiting the 
scope for investment  

Europe’s telecom market 
value and revenues have 
been declining in recent 
years. Europe has some 
of the lowest prices for 
broadband at all speeds 

internationally. 
European 
telecommunications 
revenue and investment 
levels have been 
declining whilst they 
have increased in other 

countries including the 
US, Japan, South Korea, 
Australia and NZ  
 
Countries with lower 
revenues have lower 
investment levels. 

 
There is a greater 
degree of access-based 
competition in the EU 
than in some 
comparator markets 

with higher revenues 
such as the US, leading 

to greater intensity of 
service competition, 
potentially at the 
expense of 
infrastructure 

competition. 

The data is not 
sufficiently 
disaggregated to gauge 
whether higher 
investment levels 
overall result in greater 

fixed NGA deployment. 
 
Not all European 
incumbents are facing 
declining share prices. 
Investors have reacted 
positively to some 

companies such as BT 
even though they are 
investing in NGA and 
face tough competition 
on the basis of local 
loop unbundling and 
relatively low price 

levels. Some analysts 
have suggested that US 
fibre investments are 
one reason behind 
higher revenue levels.  
 

Factors other than 
competition and 

regulation may be 
undermining share 
prices and investor 
confidence in Europe. 
The recession has put 

pressure on demand 
and may have 
contributed to lower 
willingness to pay. High 
levels of debt have also 
caused concern for 
some companies. 

Consequently, some 
operators have focused 

on deleveraging rather 
than investing in NGA 
creating a negative 
cycle in which they 

delay investments 
which might have 
supported revenues. 
 

Not proven. Falling 
prices and overall 
revenues could be 
due to factors other 
than competition – 
for example weaker 

consumer demand 
due to the on-going 
recession.  
Countries with lower 
revenues do seem to 
have lower 
investment levels, 

but there is no 
evidence as to 
causality. Higher 
investment could 
lead to higher 
revenues if it results 
in more valuable 

services for which 
consumers are 
willing to pay more. 
Some analysts have 
suggested that NGA 
investments such as 

those in the US were 
revenue supporting 

for the operators 
concerned.  
 
Lack of investor 
confidence for some 

companies in Europe 
may stem from 
reasons besides 
competition, even if 
competition is one 
factor. In particular, 
high levels of debt or 

concerns about 
foreign investments 

have been cited by 
some analysts as 
negative factors for 
some companies. 

 
High revenues and 
investment are not 
necessarily a benefit 
in and of 
themselves. Higher 
revenues could 

imply excessive 
prices harming 
consumers. Higher 

investment could 
imply that 
investment is not 
being efficiently 

made. If greater 
competition in 
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Hypothesis Evidence for Evidence against Our assessment 

Europe is the cause 
of lower prices and 
revenues in Europe, 
it is not clear that 
this would 
necessarily be a bad 

societal outcome if it 
benefits consumers. 
 
The data is 
insufficiently 
granular to judge 
whether higher 

investments are 
associated with 
higher NGA 
coverage. In any 
event, European 
consumers receive 
similar speeds as 

those in the US, a 
country with 
supposedly higher 
investment. 
 

Cost-based access 
regulation (notably 
relatively low prices for 

unbundling of the copper 
loop or cost-based 
access to NGA networks) 

undermines investment 
in next generation fixed 
access networks. 

Theory suggests that 
cost-based access to 
unbundled local loops 

(LLU) would 
disincentivise entrants 
from duplicating the 

access network 
(climbing the ladder of 
investment), and by 
restricting retail prices, 
reduces the margins 
available for incumbents 

and existing 
infrastructure providers 
such as cable operators 
to invest in upgrading 
networks. 

 
Large gaps between 

copper and fibre-based 
retail charges are likely 
to discourage migration 
from copper to fibre 
thereby weakening the 
fibre business case. 

Theory suggests that 
high copper wholesale 
charges allow 

incumbents 
supernormal profits and 
therefore discourage 

them from 
cannibalising those 
profits by investing in 
fibre. 
 
Theory also suggests 

that the costs of 
duplicating the access 
network are so high 
that even with high 
access prices, 

duplication would not 
be viable for entrants in 

most circumstances. 
 
Other studies have 
suggested that 
wholesale access may 
support NGA 
deployment by 

increasing take-up on a 
given platform thereby 
mitigating risk, whilst 
LLU may stimulate 
broadband take-up 

which in turn could 

facilitate the move 
towards higher speed 
broadband. 
 
 

Not proven. 
Regulation is 
probably not the 

most significant 
influencing factor on 
NGA deployment, 

and circumstances 
may vary. 
 
Actual experience 
seems to suggest 
that non-regulatory 

factors play a 
greater role in NGA 
deployment than the 
pricing of access – in 
particular population 

density and the role 
of infrastructure 

competitors.  
 
Moreover, 
deployments by 
infrastructure 
competitors have 
happened under 

different scenarios of 
regulation and 
pricing.  
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Hypothesis Evidence for Evidence against Our assessment 

Actual experience in 
Europe and elsewhere 
tends to confirm that 
duplication of the last 
mile is not widely viable 
for entrants even if 

access prices are high 
or access is not 
regulated. 
 
A review of countries 
with high NGA 
deployment suggests 

that there is no clear 
association between 
copper unbundling or 
the approach to NGA 
pricing and outcomes. 
All combinations seem 
to be possible. Other 

factors may play a 
greater role. 

 
Source: WIK 
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9. CONCLUSIONS AND RECOMMENDATIONS 

In this chapter, we provide our findings and conclusions (Section 9.1) and our 

recommendations (Section 9.2). 

 

9.1. Main findings and conclusions 

 

1. Major aspects of the broadband targets set in the Digital Agenda for Europe 

remain undefined. These include the definition for basic broadband, whether 

the speed targets are headline or actual speeds, and whether the target for 50% of 

households to take up 100 Mbps broadband is intended to be an EU average or to be 

achieved in each Member State. Moreover, no guidance has been given on the 

significance of upload speeds or other factors which affect the applications that 

consumers can use such as the quality of the connection. The approach in Europe 

contrasts with guidance elsewhere. For example, the US has set upload targets and 

is considering quality standards alongside a target for 100 Mbps broadband coverage 

by 2020, whilst South Korea has identified 1 Gbps as the next major milestone.  

2. How targets are defined in Europe will have a significant impact both on the costs of 

delivering the targets and on whether Europe achieves them. There has been a 

wide variation in the reported costs of achieving the digital agenda 

broadband targets, from around €50 billion to more than €200 billion. These 

differences primarily depend on whether cable and FTTC/VDSL are considered 

relevant to meeting the 100 Mbps target or only FTTP technologies are considered. 

We believe that in principle cable and FTTC/VDSL technologies and their successors 

will be capable of delivering 100 Mbps or more by 2020 and may even be capable of 

offering symmetric upload speeds by that time. Including these technologies results 

in a significantly lower cost for achieving Europe’s targets. It also considerably 

reduces the investment risk. 

3. Although the EU targets may be less ambitious than those in some other 

countries, at least at the moment Europe is not falling behind in the global 

‘race for speed’. Actual speeds received by European consumers compare favourably 

with those in the US, Canada, Australia and New Zealand, and are only marginally 

behind those in Japan and South Korea, despite much higher fibre deployment in 

those countries. These surprising results are matched by data which suggests that 

broadband bandwidth consumption per capita in Japan is actually lower than that of 

the UK, despite the long-standing prevalence of fibre in Japan. The higher fibre 

availability has not yet necessarily generated large spill-over benefits into 

the broader economy than those that Europe enjoys.  

4. While Europe may not be (much) behind on speed, it does lag other countries 

including South Korea, the US and Japan on FTTP deployment and will also fall 

behind Australia and New Zealand if they fulfil existing fibre deployment targets.413 

Even if not fully exploited today, FTTP technology will in the long run enable much 

higher capabilities than existing copper networks. If policy makers believe that 

Europe needs FTTP, significant interventions would be needed to achieve 

this. 

                                           
413  The future direction of Australia is, however, somewhat unclear as a result of elections just held. 
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5. Europe is likely to come close to achieving the DAE target for universal 

coverage of 30 Mbps by 2020, because with the evolution of DSL equipment, 

the capabilities of existing copper infrastructure (which is already near-

universal in many countries) are likely to increase over time; however, 

countries with gaps in fixed infrastructure will probably need to rely on 

alternative technologies such as fixed wireless and LTE in some areas. There 

are worrying signs that for some countries, the infrastructure gap is not being closed 

even with alternative technologies. These same infrastructure gaps are likely to 

mean that Europe will fail to fully achieve its target of universal availability of 

standard broadband by 2013 unless satellite is factored in. Our assessment is that 

geosynchronous satellite technology should not be considered to meet DAE 

basic broadband requirements in areas where technologies with better quality 

and lower delay are reasonably available; however, satellite will continue to be the 

most practical solution for back-haul if not for access to the most remote and/or 

least accessible areas. 

6. Europe will probably fail to meet the target for 50% take-up of 100 Mbps 

services by 2020. Current projections on the basis of announcements 

concerning roll-out and take-up trends suggest that only a few European 

countries that benefit from existing extensive cable coverage will achieve 

this goal. Due to their extensive cable coverage, Canada and the US may achieve 

more than 50% take-up of 100 Mbps broadband, although they are expected to 

remain well behind Japan and South Korea. 

7. The main stimulus for NGA deployment across most of Europe and from the 

international comparator countries has been upgrades to DOCSIS 3.0 on 

existing cable networks and, to a lesser extent, deployments by independent 

investors in FTTP such as municipalities, infrastructure companies and entrants. 

Incumbent operators are responding. Whilst incumbents currently represent a 

minority of NGA lines in Europe, this is expected to change as cable upgrades near 

completion and fewer areas remain for commercially viable FTTP deployment by 

competitors. Very high urban population densities more than three times the 

levels of those in most European capitals are also likely to have supported 

the business case for FTTP in South Korea and Japan.  

8. At the end of 2012, there was a substantial coverage gap of 46% households for 

NGA especially in rural areas and in countries which lack cable. The geographic scope 

of deployment is increasing, but only slowly. It is possible that a significant amount 

of the planned further investment in NGA, for example from incumbents, may 

duplicate networks in areas which are already covered, for example by cable 

networks, rather than extending the overall reach of coverage. Accurate data is not 

however available to assess the precise scope of overlap. If there is extensive 

overlap, Europe will continue to face a considerable shortfall in the availability of NGA 

networks outside urban areas. Separate from the coverage challenge, there is a 

marked shortfall in take-up of NGA services, particularly on the FTTC/VDSL platform. 

This suggests that more could be done to increase conversion rates (the fraction of 

those who potentially could acquire NGA service to actually do so) of existing 

broadband customers to NGA in served areas.  

9. Europe has low prices for basic broadband and fast broadband relative to 

most other regions. Europe is also experiencing declines in 

telecommunications sector revenues and in the share prices of some of the 

major telecommunications operators. These low prices are clearly beneficial 

for consumers and demand, but are not favourable for operators.  



Policy Department A: Economic and Scientific Policy 

_________________________________________________________________ 

PE 507.479 218 

It is not clear that declining prices are entirely the result of increased competition, 

nor that they are hampering investment in NGA. The on-going recession may have 

contributed to lower prices through weakening consumers’ willingness to pay, 

potentially encouraging them to switch to pre-existing competitors. Investing in the 

roll-out of NGA, even if incrementally, might support higher broadband revenues 

over time, replacing the declining revenues from legacy telephone services; however, 

in the near term, some European telecommunications operators are under pressure 

to reduce debts, which may be hampering their ability to invest for the future.  

10. One positive sign is that where incumbents are investing in NGA, there is 

some evidence that they have been able to do so without significant 

increases in CAPEX. Technologies which allow a ‘second life’ for copper as well the 

potential for NGA investment to replace investment that may otherwise have 

occurred on legacy networks may explain this. This may imply that at least in some 

circumstances or with certain technologies, NGA investment may be less risky than 

at first thought. 

11. The lack of granular financial and operational data covering the regulated 

fixed access business of SMP operators limits our ability to understand whether 

supernormal profits are being made or whether access networks are being renewed 

with next generation equivalents at what is indicated through asset lifetimes set by 

the regulator as the end of their useful life.  

12. There is no unambiguous evidence to support claims that higher regulated 

charges for copper local loop unbundling or an absence of cost-based access 

to NGA would support increased investment in NGA, or indeed the reverse. 

Evidence rather suggests that access policy and pricing is not the most significant 

factor affecting NGA roll-out and take-up. Stimulus from infrastructure-based 

competition including pre-existing cable networks and initiatives by municipalities 

seems to be a much more significant driver. Housing density and the potential for 

competitive installation of FTTB, for example due to readily available duct access or 

aerial deployment, also seems to be a factor. 

13. Most European fixed broadband markets are relatively competitive, and feature at 

least three major suppliers, typically with at least one offering services on the basis 

of local loop unbundling. This in contrast with the US, where in the absence of access 

regulation, the broadband market is essentially a duopoly between regional cable and 

telecom companies. There is little available data to show the competitive 

situation in Europe as regards fast or ultra-fast broadband. The data which 

exists suggests that whilst there is infrastructure competition in some areas, typically 

involving two operators (or rarely three), there is limited competition on the basis of 

regulated access. This could lead to a concentration of the broadband market over 

time as customers migrate to NGA.  

14. Prices for broadband at all speeds in Europe are lower than in most of the 

other countries analysed, and have been declining in recent years. The 

average price gap between broadband offers at standard speeds and those offering 

more than 30 Mbps is around €5 per month. Against some assessments, this cost 

difference approximately corresponds to consumers’ willingness to pay (WTP) for 

higher speeds. Recent survey data suggests that whilst speed is important when 

choosing a broadband service, most consumers are reluctant to pay significant 

premiums. 



Entertainment x.0 to Boost Broadband Deployment 

________________________________________________________________________ 

PE 507.479 219 

15. Entertainment video already represents the lion’s share of consumer 

Internet traffic in Western Europe, and can be expected to represent an 

increasing proportion of consumer Internet traffic in Western Europe by 

2017. This has significant implications for the character of traffic demands and 

suggests that at least in the medium term, traffic may become more asymmetric 

rather than more symmetric. 

16. Consumption of Internet video, on the basis of Megabytes (MB) per subscriber per 

month, varies considerably among Member States. The UK appears to consume 

significantly more Internet video than France, Spain, Germany or Italy, possibly due 

to catch-up viewing on the BBC. The UK consumes more Internet video than 

comparator countries such as Japan, Australia, and New Zealand, but far less than 

the US (probably due primarily to Netflix) or South Korea. 

17. Much policy in Europe reflects a supply side focus, but the demand side is also 

important. Providers of audio-visual content in Europe are probably at 

disadvantage in comparison to countries such as the United States due to 

(1) copyright issues, (2) challenges that new entrant IP-based content providers 

face in obtaining content at favourable prices due to their small scale, and (3) 

possible anticompetitive behaviour on the part of content providers that are 

integrated with traditional distribution channels. 

18. Analogously, relatively little attention has been paid to demand stimulus 

measures to coordinate consumer demand, directly subsidise consumers (for 

instance by means of tax breaks), or coordinating government demand and 

delivering new e-government services. Demand stimulation might well have 

greater potential to foster broadband uptake than do supply side measures. 

19. Some 36% of European households have access neither to broadband nor to 

narrowband Internet today. The reasons are diverse. 63% report lack of 

interest, and 7% report that they do not know what the Internet is. This 

compares with 18% who report concern with cost, and 1% who report lack of 

broadband availability.414  

20. Survey data suggest that possession of a PC is a crucial precursor to 

Internet access. Across the EU, only 6% of those with a PC lack Internet access. 

Some 68% of EU households own a PC; however, for households where the head of 

household is 55-64, 65-74, or over 75, the corresponding percentages are 63%, 

41%, and 20% respectively. Only 27% of single person households age 60 or 

greater have a PC.415 

21. Mobile solutions are clearly relevant, especially to the first objective (coverage of all 

of Europe with basic broadband in 2013) and to some degree to the second 

(coverage of all of Europe with fast 30 Mbps broadband in 2020). Mobile data is 

expected to continue to grow dramatically in the coming years – as much as a 

Compound Annual Growth Rate (CAGR) of 66% according to the Cisco Mobile VNI 

(2013). This is partly a result of the growth of smart phones and tablets, and partly a 

result of increasing use of video services. At the same time, an increasing fraction of 

traffic from nominally mobile devices is in fact off-loaded, primarily to Wi-Fi in the 

home or at work, demonstrating an increasing intertwining of the fixed and mobile 

networks. 

                                           
414  European Commission (2013c). 
415  Ibid. 
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22. The DAE objectives do not explicitly identify mobility as an objective. Mobile 

broadband is also important in its own right. Our companion report ‘Ubiquitous 

Developments of the Digital Single Market’,416 which deals with ubiquitous access to 

commercial and e-government applications, observed that the relative lack of high 

speed mobile broadband deployment in Europe limits the ability of citizens to access 

these services from anywhere, and at any time. Fixed services are often adequate, 

and Wi-Fi based services are widely used from mobile devices, but truly ubiquitous 

access implies the ability to use services when one is not in a big city, or when one is 

truly mobile (as distinct from merely being nomadic, i.e. moving from one stationary 

location to another). 

23. In the traditional world of (fixed) voice telephony, gaps in coverage would have 

been dealt with by the NRA using universal service mechanisms; however, 

traditional universal service mechanisms appear to have outlived their 

usefulness. First, for fast broadband, it is no longer feasible to draw a crisp line 

between industrial policy and regulatory measures. Second, more-or-less automatic 

assignment of the universal service obligation to the traditional incumbent is no 

longer appropriate for new fast and ultra-fast broadband services that do not yet 

exist in the relevant portions of the national territory. Finally, the implementation of 

the determination of net cost, indirect benefits, and unfair burden have become 

hideously complex over time, and are widely divergent across the Member States. 

The expense to Universal Service Providers (USPs) and to NRAs (in terms of money, 

time and attention to administer applications) is considerable. 

24. Numerous studies demonstrate the socio-economic benefits of basic broadband. Far 

less work has been done on the incremental benefits of fast and ultra-fast 

broadband, but it is reasonable to assume that there are incremental benefits. 

25. VDSL, FTTP, and cable are all capable of serving today’s applications; 

however, FTTP is more future-proof than VDSL or cable.  

 

9.2. Recommendations 

 

DAE definitions and objectives 

 

1. Our findings suggest some scope for cautious optimism on Europe’s progress 

on broadband against other countries. Even if Europe were to fail to fully meet 

the DAE targets, there is no evidence that we are falling significantly behind other 

countries in terms of the services users actually receive. 

a. Evolution rather than revolutionary approaches will suffice in 

maintaining Europe’s competitiveness. There is no need for a radical overhaul 

of Europe’s approach. 

b. For analogous reasons, we feel that modest intervention scenarios are to be 

preferred over more intense interventions; this is, however, a judgment call 

involving many unknowns.  

2. The existing DAE targets for universal coverage of basic broadband by 2013, and for 

universal coverage of 30 Mbps and 50% take-up of 100 Mbps broadband by 2020, 

are appropriate, but need to be fine-tuned as they could currently be 

misinterpreted. 

                                           
416  Forthcoming. 
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a. A definition should be established for basic broadband. We recommend a 

target of four Mbps download. 

b. Upload targets should be defined as one quarter of the download 

speed target. 

c. In addition to targets concerning availability (download and upload) and 

take-up, broadband services should only be considered as relevant for the 

targets if they meet generic conditions for quality (ability for consumers 

to use for standard applications) and openness (access services of 

the end-user’s choice). 

d. Targets relating to coverage of a given speed should be interpreted to mean 

that the technology is available which offers that speed capability 

(together with other requirements concerning quality and openness), 

regardless of the technology used.  

e. The capability of different technologies to achieve the basic and high-speed 

broadband targets should be specified. In particular, clarity is needed on the 

role of satellite, fixed wireless and mobile broadband in meeting the various 

DAE targets. We are assuming that DOCSIS 3.0 already meets requirements, 

and that FTTC/VDSL technologies and their successors will meet 100 Mbps 

targets, but this should be further assessed in the light of experience. 

f. Take-up at a given speed should be interpreted relative to headline speed. 

g. Actual speeds to be achieved should not be specified; however, action should 

be taken to ensure that headline speeds are more closely associated with 

actual speeds. Regulatory authorities should be encouraged to 

publicise the difference between actual and headline speeds and to 

take action as appropriate where consumers fail to receive the 

service they were promised. The European Commission’s ‘Connected 

Continent: Building a Telecoms Single Market’417 proposal to grant 

contractual rights to users concerning speeds may be a step in the right 

direction. 

3.  Our general preference is for a policy framework that is technologically neutral to 

the maximum feasible degree. We note, however, that some entirely appropriate 

measures to promote deployment by lowering costs are by their nature 

technologically specific. 

4. The question of whether an additional subsidiary non-technologically neutral target 

specifically related to selective promotion of FTTP deployment might be warranted 

has been part of the European discussion, and will surely continue to be discussed. 

There are scenarios where Europe might find itself to be poorly placed due to our 

relatively late deployment of FTTP, particularly if there were to be an explosion in 

the use of high bandwidth applications; however, these scenarios do not seem to us 

to be the most likely scenarios, and moreover do not seem to be in evidence in the 

usage patterns observed in FTTP-rich countries today (see Section 6.5). An 

aggressive policy specifically geared to FTTP deployment thus has something of the 

character of purchasing an insurance policy – it protects against a risk that will not 

necessarily eventuate. This needs to be balanced against opportunity costs (the 

benefits that would have been gained from a different use of the same resources), 

                                           
417  European Commission, Proposal for a regulation of the European Parliament and the Council laying down 

measures concerning the European single market for electronic communications and to achieve a Connected 
Continent, and amending Directives 2002/20/EC, 2002/21/EC and 2002/22/EC and Regulations (EC) No 
1211/2009 and (EU) No 531/2012, 11 September 2013, COM(2013) 627 final.  
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together with the benefits of a later deployment, including the opportunity to benefit 

from future improvements that render the deployment more cost-effective. On 

balance, our belief is that an aggressive FTTP-specific objective is not 

warranted today. 

5. Policymakers should also consider whether to set specific targets in relation to 

mobile broadband in order to foster the availability of broadband anytime 

anywhere, as advocated in our companion study ‘Ubiquitous Developments of the 

Digital Single Market’. 

Regulatory policy 

 

6. Infrastructure competition in NGA is one of the primary drivers for roll-out. Effective 

access to ducts, equivalent facilities such as sewers, and measures which require 

the sharing of the final segment of FTTP networks have proven to be important in 

stimulating FTTP deployment.  

a. Policymakers should facilitate the swift adoption of proposals from the 

European Commission for a Regulation to reduce the costs of 

broadband infrastructure.418 

b. Policymakers should recommend to national Governments and (in the 

context of the next telecommunications framework review) consider 

making FTTP infrastructure sharing in the terminating segment 

mandatory (as implemented in France), with NRAs made responsible for 

identifying the economically viable ‘mutualisation point’. 

c. Where operator-led NGA deployments (including cable) are neither present 

nor in prospect, local authorities should consider establishing 

municipal NGA networks funded by the local authority or through a joint 

venture with other parties, on a commercial basis or with state aid support as 

relevant. 

7. Boosting coverage of NGA technologies outside urban areas is an important element 

in meeting the DAE targets for universal take-up of 30 Mbps and 50% take-up of 

100 Mbps by 2020.  

a. State aid measures for NGA should focus primarily on areas in which high 

costs make NGA deployment uneconomic. Notwithstanding the recent 

rejection of proposals by the Commission for substantial funding for a 

Connecting Europe Facility,419 policymakers should consider a specific EU-

wide fund for this purpose if achieving the DAE targets is considered a 

priority. Funding may be difficult during a period of austerity, but the costs 

may prove worthwhile if broadband delivers the claimed economic benefits. 

Moreover, investing in the deployment of NGA may be particularly 

appropriate at a time when Keynesian stimulus to the economy may possibly 

be warranted in any case.  

b. We recommend that universal service funding be phased out. State 

aid is a more suitable instrument for the broadband age. 

                                           
418 Commission proposal for a regulation on measures to reduce the cost of deploying high-speed electronic 

communications networks COM (2013) 147 final. 
419  Neelie Kroes (2013), A budget for European growth, at http://ec.europa.eu/commission_2010-

2014/kroes/en/blog/eu-budget-innovation-cef. 

http://ec.europa.eu/commission_2010-2014/kroes/en/blog/eu-budget-innovation-cef
http://ec.europa.eu/commission_2010-2014/kroes/en/blog/eu-budget-innovation-cef
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c. Policymakers should consider promoting the use of state aid for backhaul to 

enable mobile broadband coverage in rural areas in circumstances where 

gaps in both fixed and mobile broadband infrastructure persist.  

d. When conducting market analyses relating to leased lines, NRAs should 

ensure effective access to bottleneck backhaul infrastructure in rural areas to 

support the competitive provision of mobile broadband in these areas. 

8. Improving the effectiveness of regulatory remedies could accelerate 

adoption of all forms of broadband, since services would be available both from 

the incumbent and from competitors.  

a. Policymakers should support the standardisation of key remedies for 

NGA along the lines of the European Commission’s proposed ‘Connected 

Continent: Building a Telecoms Single Market’420, and should ensure the 

swift adoption of implementing measures to specify service 

conditions (which are currently unspecified in the proposals).  

b. The European Commission should monitor the effectiveness of NGA 

regulation, and should collect data on the usage of regulated access to NGA 

networks. 

9. Current data on NGA coverage relies on estimates about the extent to which 

different networks overlap. It is important to know the real figure so that we can 

properly understand the extent of the coverage gap (which is important in assessing 

state aid requirements) and the extent of infrastructure competition (which is 

relevant to regulatory rule setting). 

a. NRAs should be empowered and encouraged to seek actual data 

concerning the areas of existing and planned NGA deployment. 

b. Based on this data, the European Commission should undertake a mapping 

exercise which clearly shows the extent of infrastructure competition 

(including the number of overlapping networks) and true extent of coverage. 

10. The approach towards setting charges for copper unbundling and NGA does not 

offer a ‘magic bullet’ for achieving NGA deployment and take-up. The appropriate 

approach for charges may depend on local circumstances and may change over 

time. Policymakers should not ‘hard-wire’ an approach to NGA pricing into 

EU legislation. Existing principles that ensure that charges should ensure a fair 

return for investors reflecting risk, whilst at the same time promoting competition 

and protecting consumer interests, are probably sufficient. 

 

Demand-side measures 

 

11. Audio-visual content and applications are likely to be the largest driver for 

bandwidth consumption over ultrafast broadband. They are likely to be highly 

valued, leading to increased WTP and thus to increased ARPU. These services are 

highly dependent on an effective European Single Market. 

a. European policy should continue to strive to simplify European copyright 

arrangements (as already envisioned in the DAE in Actions 1 and 4) so as to 

                                           
420  European Commission, Proposal for a regulation of the European Parliament and the Council laying down 

measures concerning the European single market for electronic communications and to achieve a Connected 
Continent, and amending Directives 2002/20/EC, 2002/21/EC and 2002/22/EC and Regulations (EC) No 
1211/2009 and (EU) No 531/2012, 11 September 2013, COM(2013) 627 final.  
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lower barriers to distribution of audio-visual content, including cross-border 

distribution. 

b. Barriers that hinder the access of IP-based distribution platforms (both OTT 

and network operators) to content warrant further study. 

c. Policymakers should continue to ensure that no barriers exist to the 

effective and competitive deployment of over-the-top services, and in 

particular that access to these services is not blocked by 

telecommunications operators or any other potential gatekeepers in 

the value chain. 

12. Demand stimulation measures warrant further study and attention. Some 36% of 

European households have access neither to broadband nor to narrowband Internet 

today.421 In terms of achieving broadband deployment and adoption, they might 

collectively represent a substantial resource that has not yet been fully tapped. 

a. 94% of those who have PCs also have Internet access; however, 32% of 

Europeans do not own a PC. Moreover, some groups are far less likely than 

others to own a PC. “A striking difference exists in computer ownership 

among single households depending on age: four out of five of those under 

29 years of age (83%) own computers, while only a quarter of those over 

sixty years old own them (27%).”422 Ensuring that all Europeans who 

want one have a PC423, and the competence to use if effectively, 

might well be more effective in promoting broadband adoption and 

usage than the supply-side measures that are typically considered. 

There could thus be scope for digital literacy training, and for subsidising the 

acquisition of decent PCs. 

b. Among those who do not have Internet access today, 63% report 

lack of interest, and 7% report that they do not know what the 

Internet is! This compares with 18% who report concern with cost, and 1% 

who report lack of broadband availability.424 This strongly suggests that there 

is scope for outreach, and for training to improve digital literacy. 

c. To address the issue of lack of affordability for basic broadband services 

including the cost of computer equipment, national governments could 

consider direct subsidies, vouchers for those on income support 

programmes, or tax breaks. Vouchers would be particularly important if 

universal service mechanisms were phased out, as we also suggest. 

d. A range of initiatives to promote more efficient and interoperable 

e-government services, as advocated in our companion study ‘Ubiquitous 

Developments of the Digital Single Market’, should be seriously considered. 

Continued focus on e-health services, smart grids, and additional elements of 

smart cities appears to be in order, even though these drive only modest 

bandwidth consumption today. They may contribute to the overall Internet 

value chain. 

e. There could be benefit in demand aggregation policies to coordinate 

consumer demand in order to achieve economies of scale so as to increase 

the profitability of the network roll-out. 

                                           
421  European Commission (2013c). 
422  Ibid. 
423  In light of the evolution of the market, a tablet or an intelligent Internet television might be an appropriate 

alternative. 
424  Ibid. 
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