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The existence of a fast and reliable broadband connection is
today a necessary asset for economic progress, growth and
well-being and is instrumental to harnessing the benefits from
new technologies linked to, among others, health, education,
business and administration. For rural areas especially, the ability
to improve agricultural productivity relies heavily on access to
broadband infrastructure and will increasingly continue to do so
in the coming years.
Despite the importance of broadband for the economy and
everyday life, and although significant progress has been made
in recent years, at the time of writing (early 2020), almost half of
homes in rural and remote areas in the EU have no access to fast
or ultra-fast broadband.
The lack of willingness from private operators to invest in areas
of low or uncertain profit is cited as the main reason for this
situation, but there is often another reason. In such areas, small
communities that could be the driving force behind broadband
projects, lack the technical expertise to start projects and hesitate
to delve into the unknown. Mayors, local councils, business
people, local action groups and citizens in such areas can feel lost
in a labyrinth of technological jargon, legal and administrative
requirements and financing plans associated with broadband.
When we began working on our “Action Plan for Rural Broadband”
in 2017, we realised that, although several technical documents
exist to help project leaders and experts with the technological,
legal, administrative and financial aspects of a broadband project,
there is no resource available in a plain, non-technical language
that can encourage people on the ground to start a project and
guide them on the first steps to take.
This handbook aims to fill this gap. We decided to do this by
presenting examples of good practice that rural and remote
communities around the EU used to solve the issue of broadband
connectivity, presenting the solutions implemented, taking into
account social, territorial and economic aspects, as well as
presenting lessons learned from cases that were not successful.
As a result, this handbook hopes to define a simple framework
addressing the key issues that any remote and rural broadband
project should pay attention to.
We hope that project leaders, administrators and citizens in
the EU’s rural and remote areas will find in this handbook the
inspiration and encouragement they need to overcome their
hesitations and become the ‘local champions’ that will start rural
broadband projects to the benefit of the economy and quality of
life in their communities.

Margaret Bateson-Missen
Head of Unit DG AGRI-E.4
Peter Berkowitz
Head of Unit DG REGIO-G.1
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Introduction

This is a handbook for rural policy makers who wish to roll-out very
high capacity networks in rural1 or remote2 territories, effectively and
efficiently. It aims to help rural local authorities overcome the digital
divide3 affecting their citizens and economic activities. This handbook
can also be used to assist local authorities, project managers, local
action groups and other concerned parties that wish to undertake a
broadband investment.

Good practices have been selected according to:

This handbook complements the European Guide to High-Speed
Broadband Investment4 which provides the conceptual framework and
the information needed to make the right decisions when choosing
a type of infrastructure, investment and business models, as well as
financing tools.

Part 1 makes the case for rural and remote area broadband investment
and outlines the technological solutions, the European broadband
targets and progress, and sources of EU funding and support for
broadband.

•

their impact on better connectivity of territories

•

the take-up5 rate achieved

•

the cooperation established between relevant stakeholders in
terms of building and investing in high-capacity infrastructure

•

the quality of the service provided (speed, etc.)

•

the affordability of services for end-users, taking into consideration
the quality of services offered (e.g.: price / quality; price / speed)

•

the degree of openness of the infrastructure built and the
resulting level of competition among retail suppliers

•

the type of measures adopted to exploit the synergies between
different infrastructures

•

their replicability

Part 2 presents examples of good practices that rural and remote
communities have used to solve the issue of broadband connectivity.
It outlines the solutions implemented, taking into account social,
territorial and economic aspects. It also addresses lessons learned
from unsuccessful cases and defines a simple framework covering the
key issues for rural or remote broadband projects.

1 https://ec.europa.eu/regional_policy/en/policy/themes/rural-development/
2

“Remote areas are those where at least half of the population live at more than 45 minutes by road from any city of at least 50 000 inhabitants” - European Union Regional Policy, Regional Focus 01/2008

3

The gap between regions that have access to modern information and communications technology and those that do not, or that have restricted access.

4 https://ec.europa.eu/digital-single-market/en/news/broadband-investment-guide (An update of this guide is currently under preparation)
5

The percentage of households having a broadband subscription compared to the total number of households.
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Part 1

The context
of rural broadband

I. Why broadband matters

Responsive and reliable telecommunication networks allow doctors and
other health professionals to better interact with patients remotely.

Very high-capacity broadband networks are needed for citizens and
businesses to develop, deliver and enjoy online goods, applications and
services across Europe. The success of e-commerce, the reliability of
e-health applications, the access to information, the user experience
of video and audio content in entertainment, all depend on the quality
of networks. Instantaneous transmission and high reliability will allow
hundreds of machines to cooperate in real-time in agricultural, industrial,
professional or domestic settings.

Ubiquity1 will allow real-time monitoring in a variety of applications,
from healthcare to education and business.

The socio-economic effects of investment in broadband penetration are
significant, with an approximate Gross Domestic Product (GDP) increase
of 1% for every 10% increase in penetration rate; a 0.3% increase in
GDP for economies where the broadband speed is doubled; and 80 new
jobs emerging for every 1.000 new broadband users.
For Europe’s growth, jobs, competitiveness and cohesion, very highcapacity networks are becoming a necessity and an important factor for
policy makers to consider.

Thriving communities
Digital technologies are important for the sustainability of rural
communities. They support generational renewal by helping to make
rural areas fit for the future. By enabling citizens to have equal access to
the opportunities available in urban areas, they make rural areas places
where people can thrive.
Access to digital platforms and online services for education, health,
administration, tourism and commerce is becoming exponentially
important in counteracting the depopulation of rural and remote areas.
The implementation of e-health solutions, for example, helps to improve
healthcare and maintain its accessibility and quality in rural areas.

The expansion of e-commerce in rural areas supports the promotion of
agricultural products and increases farmers’ income. The expansion of
e-government services eases access to qualified public services. High
upload and download speeds allow businesses to hold high-definition
video conferences with multiple participants in different locations, or
to work on common cloud-based software2 platforms, enabling remote
working. Students can follow courses provided by universities located in
other regions or even other countries.

Thriving agriculture
Precision farming and digital solutions are transforming European
agriculture, making it both more competitive and more sustainable.
They help farmers to provide safe, sustainable and high-quality crops,
as well as to produce greater yields while using fewer resources (water,
energy, fertilisers, pesticides, etc.).
This farm management concept uses digital technologies, such as
Global Positioning System (GPS), sensors, satellites, tablets and
drones, as well as the Internet of Things3, to monitor and optimise
agricultural production processes4. The accuracy, responsiveness and
resource savings that precision farming makes possible are not only
economically advantageous; they also promote better environmental
and health outcomes.
“Precision farming is a critical step in ensuring farmers’ ability to
sustainably provide for a growing population using diminishing resources
and limited land. The technology itself and farmers’ interaction with it,
however, rely on seamless mobile connectivity – a challenge in many
rural areas.”5

1 Intelligent and interactive services providing users with real-time access to desired information and the possibility to input information where and when appropriate, from anywhere and at any time, significantly lowering transaction costs both for market and government transactions.
2

Cloud-based computing allows users access to software applications that run on shared computing resources via the Internet.

3

The Internet of Things (IoT) is the extension of Internet connectivity to physical devices and everyday objects.

4 For example, rather than applying the same amount of fertilisers over an entire agricultural field, or feeding a large animal population with equal amounts of feed, Precision Agriculture will measure variations in conditions within a field and adapt its fertilising or harvesting strategy accordingly. Likewise, it will assess the needs and conditions of individual animals in larger herds and optimise feeding on a per-animal basis. The aim is to
save costs, reduce environmental impact and produce more and better food.
5

BCO Network, ‘Connectivity is essential for precision farming’: https://ec.europa.eu/digital-single-market/en/news/connectivity-essential-precision-farming
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II. Technological solutions and their cost

The choice of the most appropriate technology to use must take into
account the total cost of ownership for the entire life cycle of the
project. The following breakdown gives an example of all the elements
that need to be taken into account for the calculation of the total cost.7

The European Commission defines ‘broadband’ as a term applied
to high-speed telecommunications systems, i.e. those capable of
simultaneously supporting multiple information formats such as voice,
high-speed data and video services on demand.1

Example calculation for total cost of ownership
CAPEX (Capital expenditure)

There are five principal types of physical infrastructure that can be
deployed to deliver broadband services2:
1.

Optical fibre lines: consisting of cables of glass fibre, these are
currently used in most long-haul, high-speed communications
systems

2.

Copper phone lines: legacy telephone unshielded twisted pair
cables

3.

Copper ‘cable’: TV-distribution coaxial cables

4.

Antenna sites or towers for terrestrial wireless communications:
including mobile services, point-to-point (p2p) microwave, or
point-to-multipoint (p2mp) fixed wireless3 access services

5.

Satellite dishes: once a satellite is built and launched, generally
by commercial actors, no local network is needed, but this type
of technology requires more expensive active equipment4 and has
higher subscription costs5

The solution or solutions adopted will depend on economic, geographic
and technical factors as well as on the level of ambition of the rural
area, the type or number of services required by the territory, as well
as whether state-of-the-art infrastructure could help to substantially
increase the attractiveness of the area to business and individuals.

•

Administrative and project documentation before the beginning of
the construction phase

•

Costs related to authorisations and permissions to execute the
project

•

Building works (digging, laying ducts, chambers, manholes, etc.)

•

Passive infrastructure installation costs (cabling, splicing,
measurements, etc.)

•

Cost of acquisition or setting up the facilities for the network’s
primary nodes

•

Cost of materials and passive equipment

•

Active equipment costs

•

Technical supervision of the building phase (x% of building project
value)

•

Surveying and recording of the works for public utility records

OPEX (Operational expenditure)

Technology trends indicate that provision of services and applications
will only be sustainable where optical fibre networks are deployed up
to a fixed or wireless access point close to the end user. In order to
future-proof networks for 5G6 access, fibre cables are also currently the
recommended medium for the link between the core network and the
final sub-networks.

•

OPEX per user (Euros per month)

•

Effective number of users (x% take-up)

•

Duration of project (months)

CAPEX + OPEX = TOTAL COST OF OWNERSHIP

1 https://ec.europa.eu/digital-single-market/en/broadband-glossary
2

For more information, consult the ‘Guide to High-Speed Broadband Investment’: https://ec.europa.eu/digital-single-market/en/news/broadband-investment-guide (an update of this guide is currently under preparation)

3 Wireless communication devices or systems used to connect two fixed locations with a radio or other wireless link
4 “A broadband network broadly consists of a passive infrastructure (ducts, cables, masts, premises), and active equipment (implementing the technology: transponders, routers and switches, control and management
servers)”. Source: ‘Guide to High-Speed Broadband Investment’ (https://ec.europa.eu/digital-single-market/en/news/broadband-investment-guide - (an update of this guide is currently under preparation)
5 ‘The Pros and Cons of Different Rural Internet Options’: https://geolinks.com/best-rural-internet-options/
6 Fifth generation wireless technology for digital cellular networks
7

Connected Communities ‘Mutual Learning’ Seminar, Brussels, 26 June 2015: https://ec.europa.eu/digital-single-market/events/cf/connected-communities-mutual-learning/document.cfm?doc_id=32942
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III. Factors hampering rural digitalisation

IV. EU support for broadband

Predominantly rural areas make up half of Europe and represent around
20% of the population. However, most of the rural areas are also among
the least favoured regions in the EU, with a GDP per head significantly
below the European average.

The telecommunications sector is the major private investor in
broadband infrastructures. Major telecom operators, however, find rural
areas less attractive for investment for the reasons outlined above.
Financing from the public sector, whether national, regional or municipal,
is often required to ensure that acceptable broadband connectivity is
provided in these areas.

The digital divide between rural or remote and urban areas impedes
socio-economic development: with poor Internet access, or no access at
all, citizens in rural and remote areas are disadvantaged both in terms
of communication and economic opportunities. The social, economic
and environmental conditions of rural and remote areas, however, mean
that there are very few incentives for the private sector to invest in
broadband provision there. This is one of the main challenges that rural
policy makers and local authorities in the EU are facing today.

The EU is an additional source of financing complementing other sources
of public funding in areas that are subject to market failure. In some
Member States, it can constitute the main source of public funding.
In order to achieve the 2020 broadband targets, the EU has made
approximately €15 billion available to Member States for 2014-2020,
a significant increase over the €3 billion for 2007-20132.

A number of factors influence the attractiveness of rural areas for the
introduction of new technologies and digital infrastructure1.
The first is low population density: rural areas are generally sparsely
populated and this hampers the achievement of economies of scale for
the production of goods and, in the case of digital innovation, services.
Rural areas are also experiencing two important demographic
phenomena: on the one hand, many regions face emmigration, which,
coupled with the ageing population, poses serious challenges in terms
of the economic sustainability of various services. The exodus of young
people out of rural regions also represents a brain drain that influences
the digital skill level of the areas.
Rural areas have varying types of terrain. Depending on the geography
of the region, anything from rock to sand can be found, making
planning and executing a fibre build-out difficult. Another geographical
challenge that fixed wireless technologies addresses is the ‘line-ofsight requirement’: dense forests and high trees can interfere with fixed
wireless broadband connectivity.
Last but not least, many rural areas show an average per-capita income
generally lower than that of cities, and this has a significant influence
on the propensity of rural consumers to purchase digital services.

1

The term “digital infrastructure” encompasses both fixed line and wireless technologies.

2

European Court of Auditors’ Special Report No 12/2018: “Broadband in the EU Member States: despite progress, not all the Europe 2020 targets will be met.”
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Source of funding

Type of
support

The European Commission, together with the Member States, manages
the European Structural and Investment Funds (ESIF).

Amount in
programming
period

The European Commission also manages the Connecting Europe
Facility (CEF), a funding programme that supports the development
of transport, energy and digital infrastructure within trans-European
networks. Part of the available funding for broadband under CEF is
invested in the Connecting Europe Broadband Fund (CEBF), managed by
an independent fund manager.

(million euro)
20142020

20072013

2.456

The European Commission also provides a guarantee in support of
projects financed by the European Investment Bank. The European
Investment Bank is responsible for the management of its own loans as
well as the European Fund for Strategic Investments (EFSI).

282

As part of the next long-term EU budget (MFF 2021-2027), the European
Commission will continue to support investments in broadband
connectivity, both under the ERDF and the EAFRD.

European Structural and
Investment Funds (ESIF):
•
•

European Regional
Development Fund (ERDF)

6.019
Grants

European Agricultural Fund
for Rural Development
(EAFRD)

European Fund for Strategic
Investments (EFSI)

921

The European Commission will also renew the Connecting Europe
Facility (CEF). This renewed CEF programme (“CEF 2”) will include a
digital envelope.
Loans

2.032

-

Loans

16

-

Grants

120

-

240

-

100

-

140

-

5.600

-

The European Broadband Competence Offices (BCOs) Network1 provides
information and support on funding opportunities for broadband
investments.

Connecting Europe Facility
(CEF):
•

CEF Debt instrument

•

WiFi4EU Initiative

Connecting Europe
Broadband Fund (CEBF), of
which:
•

from the Commission

•

from the EIB and EFSI

European Investment Bank
(EIB)
Total available

Equity

Loans

14.948

2.738

Source: European Court of Auditors analysis based on European Commission and
European Investment Bank (EIB) data.
1 www.bconetwork.eu
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Part 2.a

Learning from
success

Photo: Balquhidder
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The following twelve projects demonstrate good practices in overcoming challenges and
planning the deployment of high-speed broadband in rural and remote areas:
guifi·net, Spain

CAI Harderwijk Project, Gelderland, Netherlands

•

Citizen-driven cooperative

•

Not-for-profit company

•

Shared fixed and mobile networks

•

Wholesale model

•

Self-funded

•

100% FTTH coverage

•

Publicly and privately funded

Digital Nièvre, France
•

Not-for-profit public wholesale network

Évora County Community Fibre Network, Portugal

•

Extensive use of Cost Reduction Directive: re-use of
infrastructure

•

Publicly and EU-funded network

•

Concession to private operator for running under SLA

Wireless Verrua, Italy
•

Citizens’ Initiative Association

•

Wireless technology

•

End-to-end service provider

Broadband Open Access Network in Komen, Slovenia

Net4all – Public private partnership for industrial areas,
Regional shared infrastructure roll-out

•

Focus on SMEs and business parks

•

Wholesale model

Not-for-profit company operated by the municipality

•

Publicly and debt-funded network

•

FTTH

•

EU-funded

•

Not-for-profit public network

•

Free wholesale access

•

Debt and self-funded

B4RN - Broadband for the Rural North Ltd, United

Bóly City, Hungary
•

Public-Private Partnership

Suupohja, Finland

Emilia Romagna, Italy
•

•

Kingdom
•

Citizens’ cooperative

•

FTTH

•

End-to-end service provider

Fryslân Ring, Netherlands
•

Cooperative with public stakeholders

•

Debt and self-funded

Balquhidder, Scotland, United Kingdom

Disclaimer
The cases illustrated in this handbook were selected on the basis of their value as
good examples in terms of improving connectivity, promoting cooperation within the
community and providing an open service of quality and fair price to citizens that can
be replicated in other areas. The inclusion of a project in this handbook should not be
perceived as endorsement or promotion by the Commission of its financing model.
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•

Public-Private Partnership: citizens’ Community Interest
Company and a small telecommunications company

•

Combination of self-roll-out and investment

•

Mainly self-funded; limited public grant support

This project demonstrates that
such a complex and ambitious
endeavour can succeed when
its three main components
– technological, economic
and social – are managed
coherently.

guifi.net
Gurb, Spain
In 2003, in the rural municipality of Gurb, about
70 km north of Barcelona, farms, businesses
and 2,500 residents and workers relied on
their mobile phones for Internet access.
Low population density and distances from
the Internet Exchange Point1 made the cost
of providing high-speed wired connections
uneconomic for incumbent2 telecommunications
operators.

Source
Roger Baig, Project Manager
+34 607326657
roger.baig@guifi.net
https://fundacio.guifi.net/en_US/

guifi·net started in 2004 in the region of Osona,
Catalonia. It is a bottom-up, citizen-driven
project with the objective of creating a free, open
and neutral telecommunications network based
on a commons model. Neighbours volunteered
to deploy the network across geographic points
using radio links and Wi-Fi routers, and Internet
access was provided to homes, offices, farms,
public buildings and more.
To give the project a legal identity, the community
set up the “Private Foundation for the Open, Free
and Neutral Network, guifi·net”. In 2008, through
the guifi·net Foundation, guifi·net became a
registered telecommunications operator.
Gurb City Council committed to deploy optical
fibre throughout the municipality using a
small flexible high-density polyethylene duct
within the existing water infrastructure. Using
this system, any resident with access to the
municipal water network can also access the
optical fibre network, and the Internet via any
telecommunications operator willing to share
this common network.
The first deployment of optical fibre began in
August 2009. As of November 2018, guifi·net
comprises over 35,000 operating nodes, mostly
in Catalonia but also in the Valencian Community,
the Balearic Islands, Madrid, Andalusia, Asturias
and the Basque Country. At present, hundreds
of homes and offices access the Internet via
guifi·net’s fibre connections, and thousands do so
via radio links. It is estimated that over 50,000
people are served through the commons-based
network.

The project’s governance rules define the terms
and conditions in which businesses can obtain
economic profit out of the exploitation of the
guifi·net network.
guifi·net is a comprehensive initiative where
stakeholders cooperate to plan, deploy and
operate network infrastructure as a Common
Pool Resource. Its mission is to protect and
promote the networks held in common. To
support this, it makes a set of tools available to
anyone wishing to contribute to expanding the
network.
The development of this common pool
infrastructure eased the access to quality,
fairly-priced telecommunications in general and
broadband Internet connections in particular.
It also generated a model for collaborative
economic activity based on proximity and
sustainability. The growth of the commonsbased network infrastructure was possible due
to the development, in parallel, of guifi·net as a
social project in the telecommunications field.
The whole community participated in the
project. This included volunteers acting alone or
through users’ associations and cooperatives;
free-lance or self-employed workers and
enterprises performing professional network
deployment and maintenance tasks and offering
commercial services over it; users hiring a
telecommunications service; different public
administration levels fostering the deployment
of the commons-based network to provision
their citizens, as well as private and public
organisations and institutions.Among the many
community networks in Europe, guifi·net appears
to have the largest number of nodes and
participants.
Compared with conventional telecommunication
infrastructure models, guifi·net’s model is socially
and economically effective: socially, because
it is based on the non-discriminatory and open
access3 principles that empower people and
preserve the infrastructure’s independence; and

1 Internet Exchange Point (IXP): the physical infrastructure through which Internet service providers (ISPs) and content delivery networks (CDNs)
exchange Internet traffic between their networks.
2

An incumbent telecommunications company is a former monopoly that still has a dominant market share.

3 Where the owner or manager of the network does not supply services for the network; these services must be supplied by separate retail service
providers.

Photo: guifi.net
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economically, because the sharing paradigm on
which it is based, the common pool resource,
maximises the utilisation of the resources
(such as using existing water infrastructure for
fibre deployment). It also has the achievement

of having many (30+) micro service providers
competing for customers using a single shared
infrastructure while simultaneously collaborating
to build and maintain it.

Good practices in project planning
✓

Taking into account the impact of the plan on territorial cohesion (sustainable territorial economic
development, competitiveness, better connectivity of territories)

✓

Mapping public passive infrastructures (poles, ducts) and examining whether they can be used
and under which conditions

✓

Taking into account the type of measures adopted to exploit the synergies between different
infrastructures and to establish cooperation between relevant stakeholders in terms of building
and investing in high-capacity infrastructure

✓

Taking into account the scalability, robustness, resilience and easy maintenance of the infrastructure

✓

Taking into account the direct and indirect socio-economic impacts attained by the project
including the impact on the affordability of services for end-users taking into consideration the
quality of services offered (e.g.: price / quality; price / speed)

✓

Paying attention to project coordination and management

Leading
organisation

La Fundació privada per a la Xarxa Oberta, Lliure i Neutral, guifi·net
Compensation system:

Financing

The governance system means that commercial operators using guifi·net
must allocate a proportion of the fees they charge for their services to the
maintenance, upgrade and development of the commons network. This
ensures the medium to long-term sustainability of the network.
Within the governance arrangements are mechanisms to ensure that when
two or more operators share the same infrastructure, they contribute to
its sustainability in a fair and balanced way, proportionate to their use of
resources.
≥30 Mbps (Megabits per second)

Speed /
Performance

Technology
Average price of
standard service
for households
The network

Photos: guifi.net

The network connected to the Catalonia Neutral Internet Exchange Point in
January 2011 with a 100 Mbps port and upgraded its connection to 1 Gbps
(Gigagibts per second) in 2013.
The network is self-organised and operated by the users using unlicensed
wireless links and open optical fibre links.
€35/month (taxes included) for optical fibre internet access
€24/month (taxes included) for Wi-Fi access
Over 35,000 active nodes and approximately 63,000 km of wireless links, as
of July 2018
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This project demonstrates
how, while the use of existing
infrastructure can dramatically
reduce the network deployment
costs, this approach is not
without challenges: project
leaders need to obtain permits
from the infrastructure owners
or public authorities. A high
degree of preparation and
coordination is necessary in
order to succeed with this
approach.

Digital Nièvre
France
Nièvre is a rural department in the region of
Burgundy-Franche-Comté with approximately
33 inhabitants per square kilometre. Of its eight
larger towns, only two reach the figure of 10,000
inhabitants.
In 2006, the General Council of Nièvre County
and the Nevers Area created a joint association
of local authorities in Bourgogne in charge of
public high-speed networks: Nièvre Numérique.
It is the delegating authority for public service
broadband electronic communications for 20072027.
Nièvre Numérique sought to replace the existing
wireless network communication technologies
with a faster and more reliable fibre optic
network. The association decided to make use
of existing infrastructure, deploying an overhead
fibre backbone using electricity pylons. The aim

Source
Jean-Dimas Malot
+33 386618266
jd.malot@niverlan.fr
www.nievrenumerique.fr

Photo: Nièvre

was to save up to 90% of the civil engineering
cost and guarantee widespread broadband
coverage. To achieve this, the association signed
a contract with the French company in charge
of the electric network (then ERDF, now ENEDIS)
and fibre optic cables were wound around 172
km of high-tension electricity cables.
In addition, the association chose to deploy 50%
of its network along other existing infrastructure,
such as ducts belonging either to local
authorities or to the French State. More than 60
km of existing infrastructure was used for the
fibre network.
The association had to manage all the rights
and access permits across private properties. It
also had to manage the connection between the
overhead and underground networks.

Good practice in project planning
✓

Making the facilities (passive infrastructures) owned by the public sector available at an attractive
economic rate
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Photo: Nièvre

Leading
organisation

Financing

Niverlan, now Nièvre Numérique
€25.6 million in public funds:
•
General Council of Nièvre County: €13.4 million
•
Sub-prefectures of the Nièvre department: €2.6 million
•
Region: €5.6 million
•
European funds: €4 million
•
State: €0.2 million
Private funds: ETDE / Axione: €16.1 million

Speed /
Performance

Up to 100 Mbps (Megabits per second) for professionals

Technology

ADSS1

The network

Infrastructure:
•
312 municipalities
•
WiMAX2 radio coverage (wireless network) complementary to the DSL3
coverage
•
Over 600 km of optical fibre
•
48 connected business areas, 33 of which are directly fibre optic
Network users:
•
12,871 ADSL4 subscribers
•
62 FTTH5 subscribers
•
1,596 WiMAX subscribers
•
554 subscriber companies

1 All Dielectric Self-Supporting cable: a type of optical fibre cable that is strong enough to support itself between structures without using conductive
metal elements. It is used by electrical utility companies as a communications medium.
2

Worldwide Interoperability for Microwave Access

3

Digital Subscriber Line

4

Asymmetric Digital Subscriber Line: internet over copper cable, with faster download speeds than upload speeds

5
•
•
•
•

Fibre-to-the-home: where fibre is laid all the way to the home. Alternatives configurations include:
FTTP – Fibre-to-the-Premises: fibre laid all the way to the premises
FTTB – Fibre-to-the-Building: fibre laid all the way to the building
FTTC – Fibre-to-the-Cabinet: fibre laid to the cabinet, with copper wires completing the connection
FTTN – Fibre-to-the-Node: fibre laid to the node, with copper wires completing the connection
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This project demonstrates how
the collaboration between a
Polytechnic University and
a local policy maker can
be valuable in building and
operating a broadband network.
It also demonstrates that
the assistance provided by
a technical-scientific staff
is important not only for
technological purposes but also
for supporting policy makers
to start and consolidate local
network management.

Wireless Verrua
Italy
In Verrua Savoia, a commune of Turin in the
region of Piedmont, 1,500 people live in small
communities spread over nearly 32 km2 of valleys
and steep hillsides. The area’s topography and
low population density make it too expensive for
large telecommunications companies to invest
in building a broadband network there.

cost communications devices that allow very
high bandwidth (up to 70 Mbps ) over medium
and long distances (over 30 km). By using these
devices, it was possible to build a wireless
network over a hilly area of significant size
(about 32 km2), which was challenging for radio
signal propagation.

In 2010, one of these inhabitants, a professor
at the nearby Polytechnic University of
Turin, built and operated an experimental
broadband network on behalf of the Municipal
Administration and with the collaboration of the
TOP-IX Consortium. The network provided highspeed Internet accesss, initially for free and later
for an annual subscription of €50.

In 2004, iXem Labs developed an implementation
scheme to facilitate the adoption of intelligent
systems in rural areas. It was based on the
creation of a very low-cost broadband lastmile Intranet network; the construction of
extremely low-cost sensors and controllers;
active participation of the residents; as well as
support by university students during the design,
production and technological transfer phases.

The “Verrua senza Fili” (Wireless Verrua) project
was promoted by the Municipal Administration
and managed by the iXem Labs of Polytechnic
University of Turin in order to overcome the
digital divide which often limits the activities
of citizens and businesses in this mountainous
area.

Source
Professor Daniele Trinchero,
iXem Labs, Polytechnic
University of Turin
+39 011 19 83 87 13
info@iXem.org
http://www.ixem.polito.it/

Photo: Verrua

“When Professor Trinchero first told me about his
project, I thought it could revitalise Verrua and
also make it more attractive for newcomers,”
said Eldio Ginevro, a former mayor. “So many
have left this area recently.” Many residents of
Verrua Savoia, like in other rural parts of Italy,
left in the 1950s and ’60s to take industrial jobs
in nearby cities. The already spread-out village
became increasingly fragmented and social life
wore thin. Today, the impact of the experiment
is easy to see. “The Internet has helped us
aggregate people again,” said Rev. Corrado Cotti,
the parish priest, a former editor of the local
paper and one of the pioneers of the experiment.

The project is based on experiments with low-
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The first step was bandwidth availability. In order
to bridge this initial gap, a local wireless network
was set up to interconnect the surrounding
villages. To lower the costs, network design
and the construction of hardware components
was developed first by a group of university
students during their courses and internships,
and the inhabitants of Verrua participated in the
network’s set-up by installing their equipment
independently.
Following the deployment of wireless
transmitters in August 2010, citizens started
using the service from 1 October of that year,
without data limits and with faster connectivity
than offered by traditional rural ADSL. Internet
connectivity was provided free of charge to all
subscribers, transporting bandwidth from an
Internet exchange point to the village by means
of a high performance point–to-point radio link.
120 houses were connected in the first four
months, with a further 120 in just over three
years.

Photo: Verrua

The project concluded in December 2014, having
covered 99% of the territory and connected
99% of its inhabitants. In the course of its four
years, the project interconnected 13 schools and
deployed eight Wi-Fi and high-performance local
area networks (HIPERLAN).

only a 640 Kbps (Kilobits per second) wireless
connection. The residents’ direct involvement in
the connectivity of their township is important
for the success of the project: the membership
fee, which is relatively low compared to market
standards, finances the network.

In November 2014, the residents of Verrua
announced the launch of the “Associazione
Senza Fili, Senza Confini” (“Wireless, Borderless
Association”), a non-profit citizens’ Internet
service provider group charged with the task
of bringing Internet access to the 1,400 local
residents.

Five residents are on the Association board and
coordinate the paid work of the experts who
manage the network, together with younger
residents. They also offer courses to people who
want to learn how to use the Internet. These
courses are free for Association members.

For a small fee, locals can join the Association
and become owners of their own network.
Members receive a 20 Mbps wireless connection,
while the majority of neighbouring towns have

“With the association, we are proving that this
experiment of democracy from the bottom is
ready to take off,” Professor Trinchero stated.
“Our goal is to bridge the infrastructural and
cultural digital divide.”

Good practices in project planning
✓

Taking into account the impact of the plan on territorial cohesion (sustainable territorial economic
development, competitiveness, better connectivity of territories)

✓

Deep involvement of the inhabitants, investing in local projects, stimulating/aggregating demand
for high-speed connectivity

✓

Involving appropriate expertise (technical, financial, legal, marketing, regulatory)

Leading
organisation

iXem Labs of Polytechnic University of Turin

Financing

The project was financed as a research project by the Polytechnic University
of Turin and through an investment of €15,000 made by the Municipality of
Verrua Savoia in the start up phase.

Speed /
Performance

Up to 70 Mbps (Megabits per second)

Technology

8 Wi-Fi networks and HIPERLAN deployed, with an average real bi-directional
bandwidth of 1,2 Mbps
13 schools interconnected with a super-fast intranet

Average price of
standard service
for households
The network

€50/year
(free at the beginning of the experiment)
In just over four years, 99% of the territory was covered and 99% of the
inhabitants were connected.
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This project demonstrates
how a public and private
investment mechanism can
result in an open network and
a strong economic business
model. The model only works,
however, if everyone fulfils their
commitments.
It also demonstrates that the
public local intervention of
municipalities and regional
government can benefit, but
not displace, the market of
telecommunications operators.

Source
Gianluca Mazzini, CEO
LepidaScpA
+390516338800
gianluca.mazzini@lepida.it
https://lepida.net/

Net4all
Italy
In 2013, Net4all was launched to bring ultrafast broadband via fibre optic cables to industrial
and handicraft areas, where micro, small and
medium-sized enterprises suffered from lower
competitiveness and productivity due to the
digital divide in the Italian region of Emilia
Romagna.
Lead by the regional ‘in house’ subsidiary service
provider, LepidaScpA1, the project is based on the
reuse of existing passive public infrastructure
and a public-private partnership of co-investing
enterprises to build new networks. The project
involved:
•

LepidaScpA / Regione Emilia-Romagna
provided connectivity via the Lepida
network, managed the operation and found
private telecommunications operators to
provide the service.

•

Municipalities in whose territory the underserved handicraft and industrial areas are
based contributed to running the project
and provided free access to the publicly
owned passive infrastructures, namely
street lighting ducts.

•

Companies based in the targeted areas
paid a once-off sum for the fibre and its
installation, ranging between €4,500 and
€5,500 on average. The cost of connecting
each area depends on how far it is located
from a point of presence (POP)2 of the
existing Lepida network, as well as the
state of the street lighting ducts.

•

Certain local Chambers of Commerce
who recognised the value of ultra-fast

broadband for competitiveness participated
in providing grants to companies covering
up to 50% of the networking cost.
•

Telecommunications operators adhered to
the model and used bandwidth provided
by LepidaScpA to operate in market failure
areas.

The resulting network became a public
infrastructure made available to the cofinancing companies for free, usually on a 15year renewable concession model3.
The connectivity and other value-added services
are provided by private telecommunications
operators buying bandwidth from LepidaScpA
at a favourable price. Where no interested
operators are found, the connectivity is provided
by LepidaScpA itself. This allows for prices
comparable to those found in areas not affected
by the digital divide, thus eradicating another
element of discrimination among different
locations.
In terms of impact, the largest companies
experienced a reduction of 75% in costs related
to connectivity. Ultra-fast connectivity enabled a
reorganisation of work. In one case, it allowed
a printing company to stop working at night,
which had been the only time when the ADSL4
connection allowed them to upload big chunks of
data. In others, it allowed for video-conferencing
and saving on travel. Technicians working outside
their headquarters could now work remotely
using virtual private network services. Internal
management was made easier and almost all
companies began considering introducing cloud
solutions5 for internal applications.

1 LepidaScpA is an in-house service provider established by Regional Law (11/2004). It was created in 2007 by the Emilia-Romagna Regional Government. It is the end result of a process that started in the beginning of 2000, with the design and implementation of a homogeneous and efficient broadband network (Lepida Network) linking all local authorities in the region with optical fibre. Since 1.1.2019 the company is called LepidaScpA, following a
process of merging between Lepida SpA and another regional in-house focused on ICT for the health system, Cup2000.
2 POP/Point of Presence mainly refers to an access point, location or facility that connects to the Internet and helps other devices establish a connection with the Internet.
3 “A Concession gives a concessionaire the long term right to use all utility assets conferred on the concessionaire, including responsibility for operations and some investment. Asset ownership remains with the authority […]. The concessionaire will pay a concession fee to the authority which will
usually be ring-fenced and put towards asset replacement and expansion.”
Source and further information: https://ppp.worldbank.org/public-private-partnership/agreements/concessions-bots-dbos

Photo: Net4all

4

Asymmetric Digital Subscriber Line: internet over copper cable, with faster download speeds than upload speeds

5

Cloud-based computing allows users access to software applications that run on shared computing resources via the Internet.
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Good practices in project planning
✓

Taking into account the direct and indirect socio-economic impacts attained by the project
including the impact on the affordability of services for end-users taking into consideration the
quality of services offered (e.g.: price / quality; price / speed)

✓

Mapping public passive infrastructures (poles, ducts) and examining whether they can be used
and under which conditions

✓

Making the facilities (passive infrastructures) owned by the public sector available at an attractive
economic rate

✓

Getting/empowering the local market operators interested in peripheral and rural areas. There
is a growing number of challenger companies that specialise in rural fibre and wireless network
deployment

✓

Keeping control of the deadlines for the completion of the works and actively supporting and
encouraging the issuing of construction permits

Leading
organisation

Financing

LepidaScpA
The public bodies (municipalities and LepidaScpA) make the public facilities
(passive infrastructure) available for free. The local companies pay for the
fibre and its installation (average cost per company: €4,500 - €5,500).
Additional contributions from municipalities (in kind) and LepidaScpA (10% of
total cost, covering feasibility study and operation management)

Speed /
Performance

≥100 Mbps (Megabits per second)
The infrastructures are based on fibre optic cables and are FTTX1.

Technology

A backbone is created from the closest joint of the Lepida Network to a
central point of the selected area where a switch cabinet is placed. From
there, links are deployed, going to the residing companies involved. The link is
terminated with an apparatus inside the company area.
Maximum prices for the private enterprises (high Service Level Agreement):

Average price of
standard service
for households

•

€103/month + VAT for symmetrical2 and guaranteed 10 Mbps

•

€206/month + VAT for symmetrical and guaranteed 30 Mbps

•

€410/month + VAT for symmetrical and guaranteed 100 Mbps

•

€823/month + VAT for symmetrical and guaranteed 300 Mbps

•

€1.646/month + VAT for symmetrical and guaranteed 1000 Mbps

This includes additional services such as connection to Lepida’s data centres
or backup solutions in fixed wireless3 access on a licensed frequency.
The network

The model is already provided in 190 handicraft and industrial areas and more
than 250 enterprises.

1 Fibre to the x or fibre in the loop: a general term referring to different types of fibre deployment:
FTTP/FTTH/FTTB: fibre laid all the way to the premises/home/building
FTTC/N: fibre laid to the cabinet or node, with copper wires completing the connection

Photo: Net4all

2

Equal download and upload speeds

3

Wireless communication devices or systems used to connect two fixed locations with a radio or other wireless link.
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This project demonstrates
how it is possible for a local
authority to play the role of
service provider and how this
can be very beneficial for the
affordability of the service
provided to citizens.
A precise mapping of user
demand at an early stage helps
the local authority to tailor
the services to the demand,
increasing the likelihood of high
subscription rates and return on
investment.

Source
FTTH Council Europe asbl,
Brussels
+32 487 11 53 22
info@ftthcouncil.eu
https://www.ftthcouncil.eu/home

Bóly
Hungary
Bóly, with its population of approximately 4,000
inhabitants, is located in Hungary’s Southern
Baranya County. It is the centre of a ‘micro
region’ that includes 14 towns and a total
population of 12,000.

•

an IPTV (Internet Protocol Television)
solution where customers can choose from
five subscription packages which include
55 TV channels in Hungarian, German and
English, some of which are available in HD

In the 1990s, Bóly city council launched a
broadband initiative with citizens’ help, creating,
according to Mayor Josef Hárs, “one of Hungary’s
first complete cross-town infrastructures” and
making Bóly’s citizens the first Hungarians with
Internet access through a cable TV network.

•

Internet access

•

analogue and ISDN landlines

The Bóly local government worked extensively
to gather information on demand, resulting in a
high rate of subscription. The local government
also acted as service provider, taking care of
billing and customer service, as well as keeping
the cost of the services affordable, in particular
for senior citizens. By 2005, almost half of Bóly’s
citizens had Internet access. As demand grew,
the outdated, slower network was replaced with
state-of-the-art FTTH1 technology.
“With more and more essential information and
services available over the internet, fast and
reliable access is quintessential in all walks of
life, for businesses and homes alike,” states
Mayor Hárs. “In the early 90’s, a substructure
network was laid down in most parts of Bóly
with the citizens’ help. This already housed
the fibre-optic trunk line, which means streets
didn’t have to be excavated later. The contractor
designed an FTTH network that adapted to the
existing network, in order to provide fast and
cost-efficient implementation.”
Network end points were implemented based
on the local government’s early research on
subscriber demand. Optical Network Terminator
and Set-Top-Boxes were provided and the
network was installed free of charge in 99% of
the properties in Bóly. Since 2007, the price of
building plots sold by the local government has
included the cost of network installation.
At present, the local government provides three
types of affordable, high-quality services:

1
•
•
•
•

An important point in the business case was to
price the significantly faster new services at the
level of those already available in the region.
The project has had a positive effect on the
city’s social and economic health: the high-tech
infrastructure keeps young people in the city
and attracts new high-tech companies. It also
connects the elderly, who are offered dedicated
training.
Recently, several companies switched to the
Application Service Provider (ASP) services made
available for their enterprise resource planning
and bookkeeping processes. A closed-circuit
television system linked to the FTTH network
was set up in the city’s industrial park, which also
meets the demand for remote monitoring and
control of technological workflows.
The local government is also leveraging the
network to improve the city’s administration as
well as energy services, and is already planning
the next connectivity upgrade. Mayor Josef
Hárs explained: “We are swiftly developing
e-government and e-administration solutions,
including up-to-date news and information,
contact options, downloadable forms and
support for local administrative processes. The
network is also used for referendums and city
management has implemented an Executive
Information System as part of the ASP service.
We still have many plans. We want to connect
remote control of the geothermal utilities that
provide heating to public institutions to the
Fibre Network for faster, safer and more reliable
operation. Also, we plan to upgrade the head
end soon, and start replacing the 100 megabit
end-user optical equipment with 1 gigabit
optical equipment.”

Fibre-to-the-home: where fibre is laid all the way to the home. Alternatives configurations include:
FTTP – Fibre-to-the-Premises: fibre laid all the way to the premises
FTTB – Fibre-to-the-Building: fibre laid all the way to the building
FTTC – Fibre-to-the-Cabinet: fibre laid to the cabinet, with copper wires completing the connection
FTTN – Fibre-to-the-Node: fibre laid to the node, with copper wires completing the connection
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Good practices in project planning
✓

Taking into account the take-up rate (or penetration rate: the percentage of households having a
broadband subscription compared to the total number of households)
Leading
organisation

Bóly city council

Financing

€1 million invested by the Bóly city council:
•
20% own funds
•
80% bank loan (five-year payback)
•
no subsidies

Speed /
Performance

Up to 1 Gbps (Gigabits per second)

Technology

Based on optical fibre (Fibre-to-the-Home (FTTH))
•
Home package: approximately €19/month
Download: 10 Mbps (Megabits per second)/ Upload: 10 Mbps
FTP storage 100 MB (Megabytes)/ Web storage: 50 MB
Five e-mail accounts
Dynamic IP address

Average price of
standard service
for households

•
Business package: approximately €37/month
Download: 20 Mbps / Upload: 20 Mbps
FTP storage 200 MB / Web storage: 100 MB
Ten e-mail accounts
Static IP address
•
Senior citizen package: approximately €11/month
Download: 2 Mbps / Upload: 2 Mbps
FTP storage 50 MB / Web storage: 50 MB
Two e-mail accounts
Dynamic IP address
1,458 institutions and companies connected: 99,5% of all premises

The network

1,286 subscribers: 87,8% of all homes
1,122 IPTV (Internet Protocol Television) subscriptions and 622 Internet
subscriptions
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This project demonstrates how
a local authority succeeded
in attracting dominant
telecommunications operators
through the support of a local
cooperative in charge of both
deploying the network and
aggregating demand in a
remote rural province.
It demonstrates how the
constraint of rurality can
be overcome by a solid
organisational approach that
involves intense fieldwork such
as public information, individual
counselling and aggregation of
demand.

Fryslân Ring
Netherlands
The Friesland Province in the Netherlands is a
remote area where businesses and citizens have
a real need for high-speed connectivity in order to
thrive. The biggest challenge was to interest the
dominant market operators in a rural peripheral
province with an extremely low population
density and low potential for business.
As an agricultural province with a strong dairy
industry, cooperative associations of farmers
have always been an important part of Fryslân.
As a result, the province took this approach to
address the issue of connectivity, setting up a
non-profit association in 2006 with support from
the regional and local authorities: the Friesland
Ring UA Cooperative Society – or ‘Fryslân Ring’.
The Fryslân Ring cooperative drove affordable
broadband access for the province for over a
decade, supporting fibre optic initiatives on
industrial estates and in the outlying rural area,
as well as advising companies and institutions
to optimise their business processes with smart
ICT solutions.

Source
Pepijn Lavrijssen
Manager of the Coöperatieve
Vereniging Fryslân Ring UA
+3165355500
pepijn.lavrijssen@fryslanring.nl
https://www.fryslanring.nl

Fryslân Ring’s objectives, according to its
statutes, include developing and maintaining a
fibre optic network that is “open to everyone”,
with a wide range of premium providers and “the
best possible prices for the use of infrastructure
and ICT services.”1 Fryslân Ring works with
local stakeholders in order to drive support
for the project. These include municipalities,
entrepreneur associations, food and agricultural
organisations and coordinating bodies, as well
as educational institutions.

1

Businesses, institutions and private consumers
that have been connected join the cooperative
as members. The aim is for the members
themselves to become the owners of the
network, with Fryslân Ring supporting them upon
request for matters such as exploitation and
management. As an organisation, Fryslân Ring is
self-supporting, with all expenses being covered
by membership fees, commercially charged IT
consultancy assignments by companies and
institutions, as well as mediation fees paid by
suppliers and service providers.
Fryslân Ring made an official agreement with the
major network operators supporting the aims
and objectives of the cooperative and, in 2015,
the first open fibre networks were laid down, with
their activation and technical administration
ensured by those operators. The project uses
an “open approach”, where competition from
independent operators leads to multiple choices
of actors providing services.
A critical success factor was the project’s stepby-step approach: Fryslân Ring first connected
the business parks and then the rural areas.
Fryslân Ring provided public information,
individual counselling for entrepreneurs and
aggregation of demand on business parks in
order to drive the demand for connections and
catch the interest of market agents. This resulted
in the deployment of fibre optic networks in
business parks across 23 out of the 24 Fryslân
municipalities over the course of a few years.

https://www.fryslanring.nl/data/uploads/editor/file/Documenten%20FR/20060929%20Statuten%20FR.pdf
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Different methods of financing were applied in
the business parks and rural areas. Deploying
networks in business parks usually took place
after demand aggregation by the cooperative,
with implementation undertaken by the network
operator with the best offer to the cooperative.
The cooperative in these cases remains the
owner and the network is either fully or partly
privately financed with the local entrepreneurs.

The rural consumer networks were financed
through a combination of grants from regional
authorities, loans provided by the BNG Bank
(Bank Nederlandse Gemeenten) and an
additional contribution from the owners of the
houses being connected. As a result of Fryslân
Ring’s good reputation and its collaboration with
Netherlands’ largest network operators, BNG
Bank minimised the risk and, in so doing, ensured
optimal financing conditions.

Good practices in project planning
✓

Taking into account the scalability, robustness, resilience and easy maintenance of the infrastructure

✓

Deep involvement of the inhabitants, investing in local projects, stimulating/aggregating demand
for high-speed connectivity

✓

Producing scale economies through the aggregation of territories

✓

Getting in touch with service providers as soon as possible and understand their interests in new
network deployment

✓

Getting/empowering the local market operators interested in peripheral and rural areas. There
is a growing number of challenger companies that specialise in rural fibre and wireless network
deployment

Leading
organisation

Fryslân Ring (Coöperatieve Vereniging Fryslân Ring)
Business parks
With the cooperative as owner, privately financed either:
•
fully (local entrepreneurs)
•
or partly (entrepreneurs and the cooperative)

Financing

Rural consumers
Financed through a combination of:
•
grants by the regional authorities
•
loans provided by the BNG Bank (Bank Nederlandse Gemeenten)
•
contributions from the home owners

Speed /
Performance

≥100 Mbps (Megabits per second)

Technology

All homes have been connected point-to-point and with use of a fibre pair.

The network

Fibre optic networks deployed in business parks in 23 out of the 24 Fryslân
municipalities
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This project demonstrates
how a local authority can play
different important roles in
the deployment of network
infrastructure as well as for the
provision of end-user services.
In relation to the local
authority’s intention to promote
service innovation coinciding
with that of the cable operator
to withdraw from delivering
services and concentrate on
delivering infrastructure, this
project demonstrates that the
business model to be adopted
for the provision of services is
key for the overall results, and
the local authority can play a
role in this regard.

CAI Harderwijk
Gelderland, Netherlands
In the early 2000s, the City Council of Harderwijk
looked at the issue of how to develop the local
economy and at the same time become more
attractive for high-tech start-ups. The answer
was through the construction of a broadband
network that met three criteria: to be high-quality,
economically affordable and open, in order to
facilitate the provision of digital services. This
resulted in the CAI Harderwijk project, whose
dual goals were therefore: to build a high-quality
network at low-cost providing fibre-to-the-home
connectivity in areas not sufficiently attractive for
telecommunications operators; and to facilitate
competition and the provision of digital services
on the network.
The City Council of Harderwijk played an important
role in making the existing infrastructure
available for high-speed connectivity, as well as
in coordinating the various actors of the project:

Source
Edo Kweldam, CEO CAI
Harderwijk
+31 341410667 / +31
645548222
ekweldam@caiharderwijk.nl
https://www.caiharderwijk.nl

•

the City Council of Harderwijk itself

•

CAI Harderwijk: a non-profit foundation
and one of the smallest cable operators in
the Netherlands; it has serviced the cable
connections for TV and radio-broadcasters
and internet connections for the inhabitants
of Harderwijk and Hierden for over thirty
years

•

•

•

CIF (Communication Infrastructure Fund):
a Dutch investment fund that invests
with a long-term vision in communication
infrastructure, such as radio towers and
cable networks
minor partners: Fiber4all, taking care of the
design and construction; and Infraconcepts,
in charge of all the logistics concerning the
optical fibre material for the project
service providers

The project used a participatory process, proactively stimulating demand for high-speed
connectivity in the local community.
It also developed a detailed inventory of existing

ducts in civil infrastructures and town works
planned by local municipalities as well as by
energy companies operating in the area. This
allowed CAI Harderwijk to build a high-quality
network in record time fulfilling the highest
technical standards. The network integrates
hundreds of kilometres of underground fibre
optic cable, from central hubs right up to the
home connections.
Through the installation of optical fibre,
Harderwijk has become one of the fastest
broadband areas of the Netherlands. The
network offers many application possibilities in
the field of digital services.
Once the network was built, CAI Harderwijk
made the choice to separate itself as a service
operator from the newly deployed network in
order to create full structural separation and
to promote competition on the network. CAI
Harderwijk took on a facilitating role to involve
all stakeholders, and in particular:
•

service providers: to make the network
answer to their needs

•

end-consumers: to make them aware of
what the network can offer

•

providers of new digital services: by
facilitating the participatory process

The model of full structural separation has been
very successful and lead to a high percentage of
homes activated on the network.
CAI Harderwijk’s income is now comprised of
the charges to service providers that use the
network.
For CAI Harderwijk, this created room for followon investments in the non-profitable areas.
In 2018, CAI Harderwijk started the roll-out of
FTTH1 in rural areas without charging an extra
one-off or monthly fee for being rural. At the end
of 2019, this resulted in 100% fibre broadband
coverage in the municipality and equality for
services on every fibre connection.

1 Fibre-to-the-home: where fibre is laid all the way to the home. Alternatives configurations include:
•
FTTP – Fibre-to-the-Premises: fibre laid all the way to the premises
•
FTTB – Fibre-to-the-Building: fibre laid all the way to the building
•
FTTC – Fibre-to-the-Cabinet: fibre laid to the cabinet, with copper wires completing the connection
•
FTTN – Fibre-to-the-Node: fibre laid to the node, with copper wires completing the connection

Photo: CAI Harderwijk
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Good practices in project planning

Photos: CAI Harderwijk

✓

Taking into account the degree of openness of the infrastructure built and the resulting level of
competition among retail suppliers

✓

Taking into account the take-up rate (or penetration rate: the percentage of households having a
broadband subscription compared to the total number of households)

✓

Deep involvement of the inhabitants, investing in local projects, stimulating/aggregating demand
for high-speed connectivity

✓

Mapping public passive infrastructures (poles, ducts) and examining whether they can be used
and under which conditions

Leading
organisation

CAI Harderwijk, non-profit cable operator

Financing

100% private investments

Speed /
Performance

≥100 Mbps (Megabits per second)

Technology

Fibre-to-the-Home (FTTH)

The network

100% of homes in Harderwijk and Hierden are connected
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This project demonstrates the
ability of the network owner to
define the precise conditions
of use of the network and
therefore the quality of the
service through adequate
service-level agreements.

Évora County
Community Fibre Network
Portugal
In the Portuguese region of Alentejo, the lack
of affordable broadband access was negatively
affecting the local economy and public
administration. The region lacked a functional
e-Government platform infrastructure. Without a
regional datacentre, Intranet or online services
on the town council websites, residents were
obliged to visit the respective offices and handle
administrative procedures in person.
Having identified the development of fibre
infrastructures as crucial to boosting the local
development of enterprises and citizens, the
Alentejo Central Region began a broadband
project in partnership with local actors. Its goal
was to connect municipalities, partners, cities
and entrepreneurial parks, providing access to
services in order to:

Source
Rui Barroso, CIMAC
+351 266769150
+351 963898283
rui.barroso@cdt.pt
www.cimac.pt

•

contribute to better life conditions

•

attract investment and talent

•

reinforce the economic competitiveness
and employment potential of companies by
providing the tools for Small and Mediumsized Enterprises (SMEs) to compete in
national and international markets

•

direct local public administration towards
providing quality services

•

establish interfaces with other regional,
national and international systems focused
on ICT

•

connect all the local municipalities through
the network

In the county of Évora, at the heart of the region
of Alentejo, this project began with the creation
of the Évora County Community Fibre Network
from 2008 to 2010, as part of a broader
initiative called the Évora Digital District project.
The project was lead by the Intermunicipal
Community of Central Alentejo (CIMAC) and
the Regional Development Agency of Alentejo
(ADRAL), as well as a consortium of 21 local
organisations including the University of Évora,
the Foundation for National Scientific Computing
(FCCN), the Alentejo Regional Coordination and
Development Commission (CCDR Alentejo), the
Bureau of Tourism and the AdCA Water Company.
The project’s total investment was €6.8 million:
45% EU funds and 55% regional funds. It
resulted in a 640 km backbone fibre network
through both new self-owned ducts and poles,
as well as some from existing infrastructures.
The network connects all 14 towns in the district
with speeds above 100 Mbps (Megabits per
second) and features a point of presence1 in
every entrepreneurial park. In order to improve
access to services for residents, the project
installed a mobile vehicle with satellite access
to make Internet available even in rural areas
and created a local Hotspot network offering
new levels of mobility for citizens and visitors in
the region.
Because of the scale of the project and in order
to avoid sustainability problems, the partnership
decided to make a public tender to award the

1 POP/Point of Presence mainly refers to an access point, location or facility that connects to the Internet and helps other devices establish a connection with the Internet.
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operation of the network to a commercial
operator. This means that the operator pays an
annual fee and is bound to accept a servicelevel agreement (SLA) for providing high-quality

services. Moreover, the operator must provide
equal access (i.e. under the same terms and
conditions of use) to any other operators seeking
to use the network.

Good practices in project planning
✓

Taking into account the degree of openness of the infrastructure built and the resulting level of
competition among retail suppliers

✓

Mapping public passive infrastructures (poles, ducts) and examining whether they can be used
and under which conditions

Leading
organisation

ADRAL – Regional Development Agency

Financing

Total cost: €6.8 million
•
European funds: 45%
•
Regional funds: 55%

Speed /
Performance

≥100 Mbps (Megabits per second)
Backbone network with a transmission capacity of 10 Gbps (Gigabits per
second) to partners for shared services.
Three transmission levels:

Technology

•
•
•

The network

Network A: connects main points of presence in a 10 Gbps redundant
network
Network B: connects partners in a 1 Gbps network
Network C: wireless coverage using wireless mesh in 14 entrepreneurial
parks

A 640 km fibre network was deployed to connect all 14 cities in the district,
with a strong focus on entrepreneurial parks as the competitiveness of SMEs
was one of the main drivers of the project.
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This project demonstrates
how, even in the most difficult
context (challenging terrain
and low population density),
an extensive high-performing
broadband infrastructure can
be deployed and a good rate of
subscription obtained.
It also demonstrates how an
active collaboration between
the local policy makers and
the private operators in
charge of the infrastructure
implementation can reduce the
duration of the construction
phase as well as its cost.

Source
Goran Živec, Vahta d.o.o.
+386 41 342 599
goran@vahta.eu
http://vahta.eu

Broadband Open Access Network
Komen, Slovenia
In Slovenia, approximately 50% of the
population – or close to 1 million people - lives
in rural areas, where the population density is on
average 30 people per square kilometre.
In 2007 and 2010, the Slovenian Directorate for
Electronic Communications launched public calls
for tenders to attract private investors to build
open broadband networks (i.e. with structural
separation between infrastructure and services)
with EU funding (GOŠO1 and GOŠO2: €80 million
in total). These tenders were focused on areas
with no commercial interest (‘white areas’) in
order to achieve, in the long term, total coverage
of the population with access to broadband
services. The overarching goal was to bridge the
digital divide in the country.
With GOŠO1 (from 2008 to 2010), 15,957
rural households were supplied with FTTH1 and
the take-up2 rate was 61% at the beginning
of 2014. With GOŠO2 (from 2011 to 2012),
13,497 rural households were equipped with the
same technology and the take-up rate was 24%
in the same period. The spill-over and leverage
effect of those investments enabled all of the
neighbouring households and areas to have
fibre connectivity, taking the overall number to
more than 100,000 homes. For some of the
projects, a private company from Ljubljana
was selected and appointed for 20 years to
deploy and manage the infrastructure as the
most favourable bidder and appropriate private
partner.
The municipality of Komen, an area with a
low and decreasing population density in the
Western Slovenian region of Carst, was one
of five municipalities awarded EU funds. A
public-private partnership was established in
order to seize the opportunity, with the goal of
bridging the local digital divide through a rapid
deployment of the infrastructure as well as high
penetration rates. A strong focus on the project’s
long-term sustainability and operational costs
was the key to its overall success.

Photo: Komen

The 103 km2 area of Komen comprised close to
1,340 households in 35 villages, 903 of those in
white areas. Challenging terrain and solid rock,
as well as the low population density, made it
unviable for commercial providers.
The project developed by the municipality, with
the support of the private partner from Ljubljana,
aimed to:
•

provide connectivity of at least 1 Mbps
(Megabits per second) (the end result was
1 Gbps (Gigabits per second) with the
possibility of up to 10 Gbps for residential
private customers)

•

provide a hybrid technological solution,
depending on the distance between users
and active nodes

•

construct 65 km of optical backbone and
110 km of optical overhead cable for local
drop (using existing power utility poles)

•

end the build-out phase in a short period of
time (18 months)

The works proceeded with extreme speed
because the contracting stations were given
very tight deadlines for completion of the works.
Intense involvement of the local authorities in
the project helped overcome permit issues and
eased the relationship with the local population.
The communication and awareness-raising
phase, aimed at all citizens of the Carst region,
was very effective.
The necessary documents were issued at
municipality level. An intense collaboration
between the municipality and the private partner
during the build-out phase enabled extremely
smooth execution of works, without any glitches
in the local communities. Deep and continuous
cooperation between public and private partners
during and immediately after the build-out
phase of the project led to the achievement of
high penetration rates in a rapid and sustainable
manner.

1
•
•
•
•

Fibre-to-the-home: where fibre is laid all the way to the home. Alternatives configurations include:
FTTP – Fibre-to-the-Premises: fibre laid all the way to the premises
FTTB – Fibre-to-the-Building: fibre laid all the way to the building
FTTC – Fibre-to-the-Cabinet: fibre laid to the cabinet, with copper wires completing the connection
FTTN – Fibre-to-the-Node: fibre laid to the node, with copper wires completing the connection

2

The percentage of households having a broadband subscription compared to the total number of households.
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A Slovenian infrastructure operator operating
FTTH open access1 bitstream2 networks in
deep rural areas, Vahta d.o.o., carried out the
project management and coordination of all
the activities during the construction of the
infrastructure on behalf of FMC d.o.o., as well as
the technical management and maintenance of
the infrastructure once in operation.
Goran Živec, managing director of Vahta d.o.o.,
claimed that “in the large swathes of Slovenia
classed as ‘deep rural’ – with less than 50
people per square kilometre – FTTH is the best
solution as it makes economic sense to both
the operators and communities, with a marked
knock-on effect on local business development.”
Mr Živec explained that although fibre projects

can have a higher initial investment, when total
cost is considered, they may in fact be the best
option. He also noted that the initial investment
can be greatly decreased (in some cases by over
50%) if the reuse of existing infrastructure and
the concurrent execution of works with other
infrastructure is possible.
A tool3 to evaluate the most efficient technology
solution to provide broadband connectivity in
rural areas has been developed within the “Fibre
to the people” initiative4 for the Slovenian case:
it calculates and compares the investment and
operating costs of each possible solution, giving
an overall total cost. This provides an easy tool
for local actors to identify the best option given
the project constraints.

Good practices in project planning
✓

Taking into account the take-up rate (or penetration rate: the percentage of households having a
broadband subscription compared to the total number of households)

✓

Keeping control of the deadlines for the completion of the works and actively supporting and
encouraging the issuing of construction permits

✓

Defining a precise business plan

✓

Paying attention to operational costs: initial investment is only a part of the problem; sustainability
comes out from the operational results

✓

Considering broadband speed as an important factor for the impact of the project on territorial
cohesion

Leading
organisation

Financing

FMC d.o.o, in partnership with the Municipality of Komen
In total, for all Slovenia:
•
€82 million in EU and national funds
•
€38 million in private investment
For the municipality of Komen: €2.7 million
For the three other municipalities with the same private partner: €10.6 million
Cost per household passed: €1.008

Speed /
Performance

1 Gbps with the possibility of 10 Gbps for residential private customers

Technology

Fibre-to-the-Home (FTTH)

Average price of
standard service
for households

1 Gbps bitstream wholesale fibre access to operators costs €16.60 a month;
this means a final user price for the retail service of € 40-45 average.

The network

Nearly 30,000 households on white areas on a national level
Nearly 100,000 households passed on a national level

1 Where the owner or manager of the network does not supply services for the network; these services must be supplied by separate retail service
providers.

Photo: Komen

2

A sequence of bits (also known as binary sequence)

3

Published under Creative Commons licence: http://www.fibretothepeople.org/Calculations_RuNe_4pub.xls

4

http://www.fibretothepeople.org
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This project demonstrates
how a co-operative approach
adequately supported by
technical and economic skills
can be effective and efficient,
achieving ambitious goals for
the development of the area.

Source
Aatu Samppala, CEO Suupohjan
Seutuverkko Oy
+358 40 8416129
aatu.samppala@sunet.fi
www.sunet.fi

Suupohja
Finland
While the average population density in the EU
is 117 people per square kilometre, in Finland’s
Suupohja County, it is less than nine. The 5,000
km2 region has just over 55 villages, with
between 50 and 500 inhabitants each, and eight
municipality centres.

The initiative was paid for by combining a bank
loan, guaranteed by the municipalities, for the
fibre backbone, with national funding and a onetime connection fee of €1,500. During 20052007, Last Mile covered 45% of the costs of
building broadband connections in the villages.

In 2004, over half of the villages in the county
had no broadband connection and none of the
national broadband companies were willing
to invest in the area. The local municipalities
were renting copper connections that were
very expensive. They needed a more affordable
solution and, at the same time, they needed
to build their own ICT networks and services in
order to match future demands, to strengthen
cooperation and to allow the area’s inhabitants
and businesses to thrive.

The network is an example of a true open access3
network where the network ownership and
provision of services are completely separate
from each other: SSV handles the network’s
building and maintenance and owns the passive
and active infrastructure. “SSV is the first entity
in Europe to allow service providers to use their
network for free”, noted Ms Leppinen. “The
reasoning is that this decreases end-user prices,
increases quality, stimulates competition among
service providers and allows them to focus on
services instead of infrastructure development.”

Anne-Mari Leppinen, Project Manager with the
Suupohja Region ICT Economic Development
Agency, explained that the idea arose to build
a municipality-owned fibre network to public
places and villages. Following the launch of an
EU-funded programme called Last Mile in 2005,
seven municipalities founded a non-profit limited
company, Suupohjan Seutuverkko Oy (SSV), with
the purpose of building and managing fibre-tothe-home (FTTH)1 networks.
The company’s original idea was to use existing
copper infrastructure in the last mile by installing
digital subscriber line access multiplexers
(DSLAMs)2 in the village telephone centres.
Major changes in the legislation led to a price
jump for rural copper and the strategy changed
in the first year as a result, with the decision to
take fibre all the way to the houses.
First, trunk connections to the municipality
centres were made. This was followed by
network extensions to built-up areas and
villages, leading optical fibre connections right
into the houses.

1
•
•
•
•

“FTTH customers are totally free to select and
change their service providers from a variety
of choices, from large multinationals to local
start-ups. End users pay the service providers for
Internet, Internet Protocol Television (IPTV) and
other services, as well as paying a fixed network
fee to SSV for infrastructure maintenance.”
“Now, all the villages in the area share their own
FTTH network which is open to anyone. Many
customers in small villages are already using
150 Mbps (Megabits per second) symmetrical
connections (equal download and upload
speeds). Over 2,000 households and businesses
are equipped with an FTTH-connection and all
the public spots, such as schools, hospitals,
libraries and day care centres, are connected
with fibre.” The total length of the network is over
1,500 km of fibre cable and the current speed of
the backbone is 10 Gbps (Gigabits per second).
Bringing fibre to all the villages in Suupohja
County has introduced many new options for
community work, businesses, education, health

Fibre-to-the-home: where fibre is laid all the way to the home. Alternatives configurations include:
FTTP – Fibre-to-the-Premises: fibre laid all the way to the premises
FTTB – Fibre-to-the-Building: fibre laid all the way to the building
FTTC – Fibre-to-the-Cabinet: fibre laid to the cabinet, with copper wires completing the connection
FTTN – Fibre-to-the-Node: fibre laid to the node, with copper wires completing the connection

2 Digital subscriber line access multiplexers: a network device, often located in telephone exchanges, that connects multiple customer digital subscriber
line (DSL) interfaces to a high-speed digital communications channel using multiplexing techniques.
3 Where the owner or manager of the network does not supply services for the network; these services must be supplied by separate retail service
providers.

Photo: Suupohja
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Photo: Suupohja

care services and entertainment. Ultra-fast
Internet connections have made it possible
for people as well as businesses to thrive in
the countryside and the region is now more

attractive for people to base themselves in.
The network also increases the value of houses,
boosts GDP, allows a better quality of life and
brings many new services.

Good practices in project planning
✓

Taking into account the scalability, robustness, resilience and easy maintenance of the infrastructure

✓

Taking into account the degree of openness of the infrastructure built and the resulting level of
competition among retail suppliers

✓

Taking into account the medium-term financial sustainability

Leading
organisation

Suupohjan Seutuverkko Oy (SSV)
Total investment: €10.1 milion with an expected return on investment of 8-10
years per financial calculations.
The initiative was paid for by combining a bank loan, which was guaranteed
by the municipalities, national funding and a one-time connection fee of
€1,500 per customer.

Financing

Original backbone connecting five municipalities: €2.2 million bank loan
guaranteed by municipalities.
Access network - €1 million: funding (LEADER, national, EU) + connection fees
from customers
Backbone and access network in new municipalities - €6.9 million:
•
Bank loan guaranteed by municipalities
•
Funding (LEADER, ERDF, national)
•
Connection fees from customers

Speed /
Performance

≥1 Gbps (Gigabits per second)

Technology

Fibre-to-the-home based on the open access network deployment method

Average price of
standard service
for households

•
•
•

Plus an additional €24.80/month to SSV
•
•

The network

50 Mbps symmetrical Internet: €12.20/month
150 Mbps symmetrical Internet: €22.10/month
IPTV: €5/month

5,000 homes passed (50% of all homes)
2,500 subscribers (15% - 60% of all homes, businesses and public
centres depending on the municipality)

All the villages in the area share their own FTTH network which is open to
anyone
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This project demonstrates that
even the most self-sustaining
private initiative needs to
interface with the local public
bodies.

Source
Barry Forde, CEO Broadband for
the Rural North Ltd
+44 1524 555 887
info@b4rn.org.uk
https://b4rn.org.uk

Broadband for the Rural North
UK
In rural Lancashire in 2007, local entrepreneurs
and residents were very dissatisfied
with the existing broadband provision.
Telecommunications company, British Telecom,
local authority broadband project, Superfast
Lancashire and other providers were approached
over several years, together with the local
councils, but the prospect of any improvement
to broadband access or speed was deemed at
times unlikely or even impossible.
In December 2011, a local volunteer group
launched Broadband for the Rural North Ltd, or
B4RN, an innovative community-led project to
bring high-speed broadband Internet connectivity
to domestic and business properties. B4RN is a
professionally designed fibre optic broadband
network registered as a non-profit community
benefit society. It is run by a dedicated local team
with the support of landowners and volunteers,
and functions as an Internet service provider.
Because it is registered as a community benefit
society with the Financial Services Authority, it
can never be bought by a commercial operator
and its profits can only be distributed to the
community. The company’s initial share offering
raised hundreds of thousands of pounds from
the local community and the first ground was
broken in Quernmore in March 2012.
By 2015, B4RN had connected 1,000 properties.
The network offers 1 Gbps (Gigabits per second)
FTTH1 broadband to every property in the
coverage areas, costing households only €33.64
per month.
The project’s funding relies almost entirely
on local investors in shares and loans, with a
further business development loan from the
Esmeé Fairbairn Foundation, one of the largest
independent grant-makers in the UK. More
recently, B4RN has been successful at attracting
funds through the BDUK connection voucher
scheme.

1
•
•
•
•

Most of the work is done by volunteers and
landowners, although there are now 21 paid
staff on board as well. Volunteers:
•

inform the community and encourage
investment

•

walk routes and agree wayleaves2 (right of
way permissions) with landowners

•

coordinate site work between volunteers
and landowners

•

undertake the fieldwork of laying ducts and
installing chambers

•

advise property owners and help to install
their house fittings

•

prepare food for other volunteers.

The community’s energy and interaction result in
many volunteers choosing to continue working
with the project, helping it expand into other
areas long after they themselves are connected.
Routes of properly installed B4RN duct are
eligible for a “shares for work” claim. Landowners,
tenant farmers, contractors and people with
professional groundwork skills and the capital
investment in diggers, tractors and other types
of machinery, can earn a fixed €1.68 per metre
(including all expenses, such as fuel costs) for
the distances they have installed.3
Because B4RN is non-profit, it extends its
network into communities at their invitation only.
Each new area that invites B4RN needs to raise
the investment to cover the work and materials
required for their area’s installation.
Every community’s core investment is made
up of shares, the value of which can be ringfenced for supporting the build-out in their area.
The minimum shareholding is €112.16 and the
maximum is €112,155.86. All shareholders
are members of B4RN, and each member has

Fibre-to-the-home: where fibre is laid all the way to the home. Alternatives configurations include:
FTTP – Fibre-to-the-Premises: fibre laid all the way to the premises
FTTB – Fibre-to-the-Building: fibre laid all the way to the building
FTTC – Fibre-to-the-Cabinet: fibre laid to the cabinet, with copper wires completing the connection
FTTN – Fibre-to-the-Node: fibre laid to the node, with copper wires completing the connection

2 B4RN’s wayleave agreement is a simple, single page, plain language document that gives permission to install B4RN ducts across a landowner’s
property.
3 The work must be approved by the local community champion, meet B4RN standards, be referenced by route number and chamber location, and be
accompanied by a tax invoice.

Photo: B4RN
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Photos: B4RN

a vote. Shares must be held for a minimum of
three years, afterwhich an interest of 5% can
be paid out or reinvested. Some shareholders
choose to invest €1,682.45 and claim a free
connection worth €168.24. Shares can only ever
be sold back to B4RN at €1.12 each.

B4RN has relied largely on local investors in the
community. Collaboration with the local county
council has been very limited, aside from when
B4RN needed to build a main fibre optic cabinet
on public property.

Good practices in project planning
✓

Deep involvement of the inhabitants, investing in local projects, stimulating/aggregating demand
for high-speed connectivity

✓

Paying attention to project coordination and management

Leading
organisation

B4RN - Broadband for the Rural North Ltd

Financing

B4RN relies almost entirely on local investors in shares and loans (local
communities have invested €5.4 million and B4RN has over 1,200
shareholders), with a further business development loan from the Esmeé
Fairbairn Foundation, supplemented later in the project with connection
voucher funding and a bond issue.

Speed /
Performance

1 Gbps (Gigabits per second) FTTH broadband offered to every property in the
coverage areas

Technology

Fibre-to-the-Home (FTTH)

Average price of
standard service
for households

•
•
•
•

Residential and micro-businesses:
Once-off connection charge: €168.24
Monthly service fee for housefolds: €33.65
Monthly service fee for larger businesses (see B4RN website)

Households also undertake part of the installation themselves.

The network

Over 3,270 connected properties
21 staff and hundreds of volunteers
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This project demonstrates how
essential it is to be informed
on the administrative steps
necessary before starting a
project, as well as to be well
prepared for possible reactions
from private operators.
In the case of the use of
existing infrastructure, it is
necessary to make sure that its
access is truly open.
While a ‘do it yourself’
approach can help limit external
obstacles, it requires financial
soundness, clear organisation,
strong local commitment and
technical support.

Source
David Johnston, Project
Manager, Balquhidder
Community Broadband
Community Interest Company
+441877384227
david@balquhidder.net
www.balquhidder.net

Balquhidder Community
Broadband
Scotland, UK
Balquhidder is a small remote rural village in the
Stirling council area of Scotland, with close to 200
properties and a population of approximately
250 including 30 school-age children. Its
businesses range from agriculture, hospitality
and marketing to hydroelectrics, IT and artificial
intelligence. The population in 1780 was 2,500.
The community hopes their broadband network
will reverse the trend of depopulation, as well
enable its existing residents, businesses and
visitors to thrive.
In 2006, residents struggled for eight months
to obtain a basic telephone line. For close to six
years, residents tried unsuccessfully to persuade
the incumbent1 operator, British Telecom, to
bring Fibre-to-the-Cabinet to their village.
Although the Scottish Government created
two initiatives to address the issues of rural
connectivity, Balquhidder was excluded from
the first and struggled with the conditions of
the second, until the community ultimately
developed an independent solution for
themselves.
The first was the ‘Digital Scotland Superfast
Broadband’ (DSSB) scheme, created to subsidise
British Telecom to provide Fibre-to-the-Cabinet
connections across the country in areas where
the normal commercial criteria for network
extension did not exist. When the Balquhidder
community reached out to DSSB, they were
informed that they would not be included in the
scheme.
The second was an intervention project called
‘Community Broadband Scotland’ (CBS),
designed to reach rural communities that would
not be covered by the DSSB initiative, which only
targeted 95% of Scottish properties. Participation
in this was hampered by long delays caused by a
redesign of public procurement tender processes.
After a year of working through this process,
further complications with CBS culminated in the
community pulling out, following legal advice.

1

During this time, the community set up a
Community Interest Company, ‘Balquhidder
Community Broadband’, and prepared a back-up
plan that would allow them to proceed without
support from CBS. Having finally abandoned
that path, they switched their efforts to an
incremental ‘do it yourself’ approach.
A partnership was formed between between
‘Balquhidder Community Broadband’ and a local
commercial Internet Service Provider, Bogons
Limited, to deliver a full fibre connection at 1
Gbps (Gigabits per second) symmetrical speeds
(equal download and upload speeds) to every
property in Balquhidder, upgradable to 10 Gbps.
The willingness of Bogons Limited to commit to a
capital investment, along with the commitment
of community volunteers to provide the labour,
machinery and skills to build the local network, is
the basis for the project’s viability, enabling it to
deliver a community-owned local infrastructure
network at approximately half the commercial
cost. The funding support provided by Stirling
Council, the Scottish LEADER2 programme and
the Gigabit Voucher Scheme provided the final
pieces in the funding matrix which allowed the
project to progress. The LEADER funding enabled
them to hire a Project Officer for a year.
Undertaking such a project by themselves also
required a considerable investment from the
community, both economic and organisational,
as well as in terms of the technical support
needed. For instance, the project was hampered
by being unable to make use of the existing
network of poles and conduit. Earlier enquiries
to the telecommunications and electricity
supply companies had made it clear that,
although these companies had to make their
infrastructure available, the conditions they
placed on its use prevented such community
projects from doing so on economic terms. As a
result, the community had no option but to lay
the fibre network themselves.

An incumbent telecommunications company is a former monopoly that still has a dominant market share.

2 The LEADER programme is a European Union initiative to support rural development projects initiated at the local level in order to revitalise rural
areas.

Photo: Balquhidder
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The first fibre conduit was laid in the autumn of
2017 and a free Wi-Fi hotspot was created for
residents waiting to be connected, also supplying
an area-wide wireless network for the 6,000
visitors to the annual Monachyle Mhor Festival.
As of March 2020, Balquhidder Community
Broadband and its volunteers have laid
approximately 44 km of fibre over 95 km2,
and have installed three street cabinets along
with 32 ’splicing1 pits’. 151 connections have
been made to-date, amounting to 93% of
current expected connections. The remaining
connections will be made once the properties in
question have been built.

Laying the fibre was challenging due to a
combination of uneven and rocky terrain as
well as poor weather conditions for eight
months of the year. The commitment of the
community’s volunteers was critical to the
network’s deployment. One instance involved
thirty volunteers working together to pull 3 km
of pre-blown fibre across a gorge. Another was
the connection of the village hall to the cabinet,
for which volunteers committed the equivalent
of 40 working days during four calendar days,
blowing over 19 km of fibre.

Good practices in project planning
✓

Deep involvement of the inhabitants, investing in local projects, stimulating/aggregating demand
for high-speed connectivity

Leading
organisation

Financing

Balquhidder Community Broadband Community Interest Company
As of March 2020*:
•
€196,336 public funding from Stirling Council
•
€34,648 individual contributions from the community
•
€115,492 commercial investment from ISP partner Bogons Limited
•
€34,648 joint funding for a Project Officer by LEADER and Stirling Council
Shortfall: approximately €147,449, which the project hopes to finance through
the Department for Digital, Culture, Media and Sport (DCMS) Business Voucher
Scheme.
* Figures based on exchange rate on 5 March 2020: £1 = €1.15

Speed /
Performance

1 Gbps symetrical download and upload
Fibre-to-the-Premises (FTTP)

Technology

Backhaul: 1 Gbps, upgraded to 10 Gbps when demand requires it
2 x 100 Gbps connection to the Glasgow and Edinburgh exchanges

1

Photos: Balquhidder

Average price of
standard service
for households

Connection fee: approximately €155

The network

93% of properties connected, as of 5 March 2020

Service fee: €40/month

A method of joining two fibre optic cables.
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Part 2.b

Learning from
obstacles

This section uses four anonymised existing case
studies to highlight the most frequent obstacles
that can hinder the implementation of rural
broadband projects with the aim of providing
indications on preventing, avoiding, solving them,
or limiting their effects. These obstacles can be
linked either to internal problems such as the
inability to mobilise demand or difficulties in
attracting service providers, or to external factors
such as issues related to the dominant position of
an operator:
Case study A
•

Inability to attract a sufficient customer base (failure of take-up)

•

Lack of information on the planning of a big private operator to
invest in the same area

Case study B
•

Lack of “plan-B” in the case of failure of the private operator
chosen

•

Inability to transfer infrastructure to a different operator due to
State aid rules

Case study C
•

Inability to face inappropriate marketing strategies of the operator
chosen to run the network

Case study D
•

Crowding out of public infrastructure by private investments in
under-served areas
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Case study A
The main problems of case study A were
commercial. A combination of poor advertising,
difficulties in attracting big Internet service
providers and the incumbent’s development of
similar Fibre-to-the-Cabinet connectivity in parts
of the same area ultimately made the project
financially unviable.
Launched in 2010, this EU-funded project aimed
to establish a high-speed broadband network
with 98% coverage in its region by the end of
2012. The project was expected to serve around
1.3 million people, 546,000 homes and 40,000
businesses in the cities, towns and villages of the
region. It aimed to make the region a national
leader in digital communications. It was the first
of its kind nationally.
The project was co-ordinated by the four local
authorities for the region and owned by the
Department for Business, Innovation and Skills.
A multinational group was chosen to design,
deliver and manage the project.
The project received:
•

€49.34 million regional and EU public grant
funding

•

€44.86 million regional and municipal
public loan funding

•

€11.21 million loan funding from the
project’s technology partner

The project provided superfast broadband
coverage to 80% of premises in the region
but suffered a significant operating loss, with
only 2.7% of the required 108,000 customers
subscribing.

None of the six major consumer Internet service
providers signed up to resell services on the
network, and the incumbent operator deployed
its own fibre-based broadband services,
attracting many more users due to an existing
user base willing to upgrade services.
Due to the continuous operating losses, the
project ceased operation in 2014.
Independent auditors commissioned by the
municipalities found that:
the project did not offer value for money, which
may have been linked to other underlying
problems such as the absence of IT specialists
on the board
•

there was no clear exit strategy in place,
should things go wrong

•

there had been long delays in finding a
contractor to build and run the network

•

projections were greatly off target and
never came close to being achieved

One of the project’s major flaws believed
to have contributed greatly to the massive
shortfall in subscriptions was the lack of clearly
defined marketing responsibility and strategy,
particularly in the early days of the scheme.
An Internet Service Provider and Network
Operator based in the region acquired many
of the project’s customers and became its
successor, with their own bespoke ADSL2+
network1, while other service providers went on
to be resellers for other network operators.

1 ADSL2+ has a maximum potential download speed of 24Mbps. (Asymmetric Digital Subscriber Line: internet over copper cable with faster download
speeds than upload speeds.)

37

Conclusions
It is essential to define and
implement a proper marketing
strategy, particularly in the
early days of a scheme, as
well as a precise business
plan including specific
responsibilities.
It is also critical to involve IT
specialists and stay informed
about private operators’ plans
in the concerned area.
Finally, there should always
be a clear exit strategy to
implement should things go
wrong.

Case study B
This case study concerns a community-based
broadband project designed by the residents of a
900 km2 island that failed principally because it
had not taken precautions against the possibility
of the selected Internet service provider going
into administration. In addition, State aid rules
had not been carefully studied, which resulted
in the infrastructure being untransferable to
another operator, and the Community Trust1 that
initially lead the project was not able to take
over the network’s management.
In the beginning, eight island and peninsular
communities representing some of the hardest
to reach broadband areas joined forces with a
regional public body set up specifically to fund
broadband development in rural and remote
communities, to develop a ground-breaking,
community-lead, superfast broadband project,
lead by the Community Trust. With residents
in many areas struggling with speeds below 2
Mbps, the project was intended to deliver up to
50 Mbps through a community-owned wireless
network to over 1,600 homes and businesses,
changing the way people live, work and learn
across the project area.

With support from the Trust, the communities
created a community company run by a steering
group of volunteers with a range of skills and
experience. Regulated by the Financial Conduct
Authority, it had the ability to offer community
shares.
The regional public body supported the
community with the €1,12 million tender process.
Following an open competitive procurement, the
community chose a contractor. The deployment
began and eight masts were built before the
contractor went into administration. Difficulties
arose when trying to transfer the assets from the
contactor to a new entity. As a result, the wireless
masts could not be reused by the community in
connection with State aid rules that precluded
the infrastructure being transferred to another
operator. The community itself was not in a
position to take over the management of the
network and so attempts to save the €1.12
million project failed.
In the end, the decision was made to dismantle
what had been built, using public funds once
more to do so.

1 The Community Trust is a locally based organisation focused on improving the quality of life for the island’s residents, with a long track record of
delivering successful community development projects, addressing problems of geographic isolation and economic and social exclusion in remote and
rural communities.
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Conclusions
It is essential to carry out a
strong preliminary check on the
economic and financial situation
of the provider.
It is also crucial to be supported
by legal experts in order to
avoid binding infrastructure to a
single service provider.

Case study C
In this case study, the obstacles were external
to the model adopted. The deployment and
operation of Next Generation broadband
networks in five underserved rural areas was
affected by the behaviour of the selected
operator due to:

terms did not allow them to offer retail tripleplay services1 profitably. They also claimed
that the fibre provider, created with the help
of public funds, discriminated in favour of the
largest telecommunication service provider in
the country.

•

imposing high wholesale prices on certain
Internet service providers

•

discriminating in favour of the largest
Internet service provider of the country

•

operating the network with profits higher
than the average recorded in the sector

The government instructed the national
regulatory authority to investigate the process
and consult the interested parties. The national
regulatory authority also communicated
additional information collected regarding
contractual relations between the operator
and the national incumbent to the national
competition authority.

Following approval by the European Commission,
the national government launched five public
tenders for the deployment and operation of
networks in these areas. Three were awarded to
a single rural broadband operator.
The European Commission State Aid Decision
approving the measure foresaw that third party
operators would have wholesale access to the
subsidised broadband networks, including both
passive and active infrastructure elements,
in a non-discriminatory way during the entire
duration of the contract, meaning for a minimum
of 20 years.
The national regulatory authority for
communications received complaints from two
service providers who alleged that the operator’s

1

In its analysis, the national regulatory authority
strictly followed the rules stipulated in contracts
for rural high-speed networks. Under these
contracts, the allocation of public funding
constitutes an over-financing if the profit from
operating the high-speed network is higher than
the average recorded in the sector.
The national regulatory authority concluded
the analysis of the prices of wholesale offers
supported by rural high-speed networks and
proposed to the government an average
reduction of between 30% and 66% in the prices
of the offers, depending on the type of access,
in order to guarantee their maintenance at
reasonable and non-discriminatory levels.

A marketing term for the provision of broadband Internet access, television and telephone over a single broadband connection
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Conclusions
It is essential to be assisted by
legal and competition experts
in order to continuously monitor
the contractual agreements
between the wholesale operator
and the service providers and
their effective implementation.

Case study D
In this case study, the principal issue was the
effect of private investment crowding out
public infrastructure. There is currently no legal
obligation for the operators to implement their
deployment plans made during the mapping
process. An operator can decide not to deploy
broadband in an area it had previously planned
to invest in. Conversely, an operator can also
decide to deploy broadband in an area where
it previously planned not to invest, potentially
crowding out public investments.
After the identification of the market failure
areas was completed, some Member States

tried to ensure private financing in commercially
viable areas through agreements with the
operators.
In a case in this particular country, the incumbent
operator decided to invest in areas previously
categorised as “market failure areas” once public
investment was planned or had started, and
chose to connect the most profitable addresses.
As a result, the publicly-funded project was left
with the most difficult and most costly premises
to connect, increasing the cost of the public
support.

Other factors limiting progress towards
broadband targets
Weaknesses or limiting factors affecting the
competitive environment:

Difficulty in changing telecom operator
In one Member State, despite a legal obligation
that existed for more than four years to
make changing operator easy, the number of
complaints received by the national regulatory
authority for communications indicates
that changing broadband supplier remains
problematic for customers as it is lengthy and
often disruptive.

False data transfer rate
In this same Member State, an independent
test highlighted that only 12% of users were
receiving the maximum data transfer rate as
stated in their contract.

Use of inadequate technologies
by operators
In a Member State, the incumbent uses vectoring

technology extensively to improve its broadband
coverage. Vectoring technology is often quoted
as an alternative to laying expensive fibre
networks. It allows increased speed over
copper lines, reaching between 60 and 100
Mbps currently, with future speeds potentially
exceeding 100 Mbps for downloads.
While vectoring has the advantage of being
cheaper than laying new infrastructure, it has its
limitations:
1.

The advertised speeds are for a limited
number of users: the more users are
connected, the slower the speed.

2.

Vectoring is a short-term solution: it is
not future-proof in the way that fibre and
coaxial cable are. While it may be enough
for meeting the Europe 2020 targets, it
is unlikely to be sufficient for the 2025
European Gigabit Society targets1.

3.

The prerequisite for vectoring is that only
one provider has physical access to the last
mile, restricting competition.

1 1 Gbps symmetric download and upload speeds for all schools, transport hubs and main providers of public services as well as digitally intensive
enterprises; 100 Mbps minimum download speed, upgradable to 1 Gbps, for all European households, whether rural or urban; uninterrupted 5G wireless
broadband coverage for all urban areas as well as major roads and railways, starting with fully-fledged commercial service in at least one major city in
each EU Member State by 2020. Source: https://ec.europa.eu/digital-single-market/en/policies/improving-connectivity-and-access
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Conclusions
With the support of technical
advice, each broadband project
should follow the analysis of
the private investment plans in
the area1.

Conclusions
These are examples of the
problems that can arise when
concentrating the business
in the hands of a few large
national operators. The digital
divide can also be fought with
business models that involve
small local operators. Belonging
to the same territory and
the closer relations between
policy makers and operators
lead to greater collaboration
and commitment. From this
perspective, it could be useful
to promote the growth of local
operators in order to share the
same goals. In addition, legal
advice is essential to defining
appropriate contractual aspects
and penalties.

1 The problem of assessing operators’ plans for investment in advance of committing State aid is the subject of
Article 22 of the new European Electronic Communications
Code. This seeks to create a more robust environment for
mapping potential private investments before declaring an
area non-competitive.

Part 2.c

Recommendations for planning
rural broadband projects

Recommendations

References/Case studies

Consult the private investment plans for the area

National Regulatory Authority

Consult the Guide to High-Speed Broadband Investment

Guide to High-Speed Broadband
Investment

(An update of this guide is currently under preparation)

Pay attention to project coordination and management
Involve appropriate expertise (technical, financial, legal, marketing,
regulatory)

guifi·net, Spain
B4RN, United Kingdom
Wireless Verrua, Italy
National Regulatory Authority

Pay attention to State aid rules

Broadband Competence Offices1
Case study B

Map public passive infrastructures; examine whether they can be
used and under which conditions

Consult the local utilities

Get in touch with service providers as soon as possible and
understand their interests in new network deployment

Fryslân Ring, Netherlands

Interest the local market operators in peripheral and rural areas:
there is a growing number of challenger companies that specialise
in rural fibre and wireless network deployment

Net4all, Italy
Fryslân Ring, Netherlands

Define a precise business plan

Komen, Slovenia

Produce economies of scale through the aggregation of territories

Fryslân Ring, Netherlands

Define a clear exit strategy to implement, should things go wrong

Case study A

Look for public funding

Broadband Competence Offices

Pay attention to operational costs: initial investment is only a part
of the problem; sustainability comes from the operational results

Komen, Slovenia

Take into account the medium-term financial sustainability

Suupohja, Finland

Take into account the impact of the project on territorial cohesion
(sustainable territorial economic development, competitiveness,
better connectivity of territories)

guifi·net, Spain
Wireless Verrua, Italy

Consider broadband speed as an important factor for impact on
territorial cohesion

Komen, Slovenia

In choosing the technology, examine the pros and cons, prioritising
future-proofing while considering overall cost and the impact on
the price of the services

Broadband Competence Offices

Take into account the quality of the service provided (download
and upload speed, jitter, latency etc.)

Komen, Slovenia

1 The European Broadband Competence Offices (BCOs) Network is a European Commission initiative with the purpose of supporting Member States
to reach the EU Digital Agenda objectives, with an emphasis on the Digital Single Market and Gigabit Society. Consult the BCO Network Directory to find
Member States’ BCOs: http://directory.bconetwork.eu
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Part 2.c

Recommendations for planning
rural broadband projects

Recommendations

References/Case studies

Take into account the potential difficulties in obtaining permits
for access to private or public properties and using existing
infrastructure

Cost Reduction Directive1
transcribed into national law by
the Member State

Make the passive infrastructures owned by the public sector
available at an attractive economic rate

Net4all, Italy

Consider the type of measures adopted to exploit the synergies
between different infrastructures and to establish cooperation
between relevant stakeholders in terms of building and investing
in high-capacity infrastructure
Take into account the degree of openness of the infrastructure
built and the resulting level of competition among retail suppliers
Take into account the scalability, robustness, resilience and easy
maintenance of the infrastructure

Digital Nièvre, France

guifi·net, Spain

Suupohja, Finland
Évora, Portugal
CAI Harderwijk, Netherlands
Suupohja, Finland
guifi·net, Spain
Fryslân Ring, Netherlands
CAI Harderwijk, Netherlands

Take into account the take-up rate (penetration rate)

Komen, Slovenia
Bóly City, Hungary

Consider future demand and the number of potential subscriptions

Broadband Competence Offices
Wireless Verrua, Italy

Consider the involvement of the inhabitants in investing in local
projects and stimulating/aggregating demand for high-speed
connectivity

CAI Harderwijk, Netherlands
Fryslân Ring, Netherlands
B4RN, UK
Balquhidder, Scotland, UK

Prepare for the commercial phase of the project: define and
implement a proper marketing strategy in the early days of the
project and engage with important service providers

Marketing experts

Keep control of the deadlines for the completion of the works and
actively support and encourage the issuing of construction permits

Net4all, Italy

Local operators
Case study A

Komen, Slovenia

1 Brussels, 27.6.2018 COM(2018) 492 final “Report from the commission to the European Parliament and the Council on the implementation of Directive 2014/61/EU of the European Parliament and of the Council of 15 May 2014 on measures to reduce the cost of deploying high-speed electronic
communications networks”: https://ec.europa.eu/digital-single-market/en/news/report-implementation-broadband-cost-reduction-directive
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Further reading

General

Discover more good practices in broadband
projects

Communication from the Commission to the
European Parliament, the Council and the
Committee of the Regions: Connectivity for a
Competitive Digital Single Market - Towards a
European Gigabit Society, COM/2016/0587 final
Ericsson, Arthur D. Little (2010), “Socio-economic
Impact of Broadband Network Investments”
European Parliament Research Service (2016),
Precision agriculture and the future of farming
in Europe
“Ubiquitous Developments of the Digital Single
Market”, published in: European Parliament,
Directorate-General for Internal Policies, Policy
Department A: Economic and Scientific Policy
(Brussels: European Union, Oct. 2013)
Ericsson, Arthur D. Little (2010), “Socio-economic
Impact of Broadband Network Investments”
Ericsson, Arthur D. Little and Chalmers University
of Technology (2013), “Socio-economic effects
of Broadband speed”
“European funding for broadband”: https://
ec.europa.eu/digital-single-market/en/news/
european-funding-broadband

European Commission database
https://ec.europa.eu/digital-single-market/en/
broadband-good-practices
European Network for Regional Development
collection:
https://enrd.ec.europa.eu/projects-practice/
broadband_en
Video interviews by the European Broadband
Competence Offices Network:
http://videos.bconetwork.eu
European Broadband Awards
Latest:
https://ec.europa.eu/digital-single-market/en/
european-broadband-award
Previous years:
https://ec.europa.eu/digital-single-market/en/
news/european-broadband-awards-archive

Brochures collecting the winning projects from
the annual European Broadband Awards:
2019
https://ec.europa.eu/digital-single-market/
en/news/broadband-good-practices-2019european-broadband-awards
2018
https://ec.europa.eu/information_society/
newsroom/image/document/2018-49/
broadband_good_practices_from_the_2018_
eu_broadband_awards_BA64684E-0DF84AA3-517374132DA1B1CB_55886.pdf
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Technical terms

5G

Fifth generation wireless technology for digital cellular networks

ADSL/SDSL

Asymmetric / Symmetric Digital Subscriber Line:
Internet over copper cable.
Asymmetric: with faster download speeds than upload speeds.
Symmetric: equal download and upload speeds.

ADSS

All Dielectric Self-Supporting cable:
A type of optical fibre cable that is strong enough to support itself between
structures without using conductive metal elements. It is used by electrical
utility companies as a communications medium.

ASP

Application Service Provider

Bitstream

A sequence of bits (also known as binary sequence)

CAPEX

Capital expenditure

Cloud-based
software

Cloud-based computing allows users access to software applications that run
on shared computing resources via the Internet.

Concession
model

“A Concession gives a concessionaire the long-term right to use all utility
assets conferred on the concessionaire, including responsibility for operations
and some investment. Asset ownership remains with the authority […]. The
concessionaire will pay a concession fee to the authority which will usually be
ring-fenced and put towards asset replacement and expansion.”
Source and further information: https://ppp.worldbank.org/public-privatepartnership/agreements/concessions-bots-dbos

DSLAMs

Digital subscriber line access multiplexers:
A network device, often located in telephone exchanges, that connects
multiple customer digital subscriber line (DSL) interfaces to a high-speed
digital communications channel using multiplexing techniques.
Asymmetric: with faster download speeds than upload speeds.
Symmetric: equal download and upload speeds.

Fixed wireless

Wireless communication devices or systems used to connect two fixed
locations with a radio or other wireless link
Fibre-to-the-home: where fibre is laid all the way to the home. Alternatives
configurations include:

FTTH

•

FTTP – Fibre-to-the-Premises: fibre laid all the way to the premises

•

FTTB – Fibre-to-the-Building: fibre laid all the way to the building

•

FTTC – Fibre-to-the-Cabinet: fibre laid to the cabinet, with copper wires
completing the connection

•

FTTN – Fibre-to-the-Node: fibre laid to the node, with copper wires
completing the connection

FTTX

Fibre to the x or fibre in the loop:
A general term referring to different types of fibre deployment:
•
FTTP/FTTH/FTTB: fibre laid all the way to the premises/home/building
•
FTTC/N: fibre laid to the cabinet or node, with copper wires completing
the connection

Gbps

Gigabits per second

GDP

Gross domestic product
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GPS

Global Positioning System

HIPERLAN

High-performance radio local area network

Incumbent

An incumbent telecommunications company is a former monopoly that still
has a dominant market share.

IoT

Internet of Things

IPTV

Internet Protocol Television

IXP

Internet Exchange Point:
The physical infrastructure through which Internet service providers (ISPs)
and content delivery networks (CDNs) exchange Internet traffic between their
networks.

Kbps

Kilobits per second

Mbps

Megabits per second

NGA

Next Generation Access:
NGA speed: minimum of 30 Mbp
(Basic broadband speed: any speed below 30 Mbps)
Further information: https://digital-agenda-data.eu/datasets/digital_agenda_
scoreboard_key_indicators/indicators
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NGN

Next Generation Network:
Where one network transports all information and services (voice, data, and
media such as video) by encapsulating these into IP packets, similar to those
used on the Internet

NRA

(Telecommunications) National Regulatory Authority
https://ec.europa.eu/digital-single-market/en/telecommunications-nationalregulatory-authorities

OECD

Organisation for Economic Co-operation and Development

Open access
network

Where the owner or manager of the network does not supply services for the
network; these services must be supplied by separate retail service providers.

OPEX

Operational expenditure

POP / point of
presence

POP mainly refers to an access point, location or facility that connects to the
Internet and helps other devices establish a connection with the Internet.

SLA

Service Level Agreement

SMEs

Small and Medium-sized Enterprises

Splicing

A method of joining two fiber optic cables

Symmetrical

A connection with equal download and upload speeds

Take-up

The percentage of households having a broadband subscription compared to
the total number of households

Triple-play
services

A marketing term for the provision of broadband Internet access, television
and telephone over a single broadband connection

WiMAX

Worldwide Interoperability for Microwave Access
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