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'' In all four urban cases under study. it was 
the city (or a publicly owned utility company) 
that recognized the need for FTTH and initiated 
the venture. In general, the main reason for 
deploying the network comes down to boosting 
the local economy and the ICT market, as well as 

increasing competition. ' ' 

• Equal Open Access - allows for 
competition on both network and 
service level, since multiple NPs 
and multiple SPs are operating 
on top of one passive network. In 
this case, price competition can be 
combined with speed differentia
tion because NPs are responsible 
for the offered bandwidth. 
The framework described above 

was used for a detailed analysis of the 
Stokab case in Stockholm and to iden
tify which business model was used 
in the other Western European cases. 

THE STOKAB CASE 
In order to create competition in the 
telecoms sector, the City of Stock
holm founded a public company in 
1994: Stokab. By rolling out a dark 
fibre, operator-neutral network, the 
goal of Stokab was (and still is) to 
stimulate the telecoms market and 
ICT development in the region and 
thereby promote economic growth. 

GENERAL INFORMATION AND 
BACKGROUND 
The Stockholm region consists of 
both mainland and several thou
sands of islands. It covers an area 
of about 216 km2 , residing 840,000 
residents in about 450, 000 build
ings; 45% of these are multi-dwell
ing units (MDU), 19% is municipal
ity owned. Economically, Stockholm 
is dominated by the service sector 
and has the highest concentration of 
knowledge-intensive jobs in Europe 
(7 4% of working population). 

The point-to-point FTTH net
work in Stockholm covered 175,000 
households at the end of 2010 and 
the goal of Stokab is to reach 90% 
(about 400,000 households) and 
100% of companies by the end of 
2012 [10] . 
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THEACTORSINVOLVED 
The FTTH network in Stockholm is 
provided by three types of actors: 
one PIP (Stokab), multiple NPs and 
over 90 SPs [9] . Apart from these 
telecoms-oriented actors, the influ
ence of housing companies and en
terprises is vital for the success of 
this case. Figure 2 gives a visual rep
resentation of the different actors . 
Because the focus is on the "last 
mile" , the backbone part of the net
work is not shown. Also, in Stock
holm, all the actors are responsible 
for the entire life-cycle of the differ
ent parts of the network. 
• One single PIP: Stokab - respon

sible for the passive infrastructure 
between the CO and the base
ments of the MDUs, as well as 
between the different COs (redun
dant connection) . It does not own 
active equipment. Stokab buys 
or rents accommodation from 
the land owner (e.g. in the base
ment of the MDU) to install empty 
racks. It leases dark fibre and rack 

Figure 2: Network matrix for Stockholm 

space for the active equipment to 
all NPs for less than it would cost 
NPs to build their own network. 
This ensures that the disruption 
from digging works is kept to the 
minimum. Moreover, the public 
nature of Stokab facilitates coor
dination and cost sharing of the 
digging works with other utilities. 

• Multiple NPs - provide transmis
sion capacity to end-users or to 
SPs by installing active equipment 
and using dark fibres rented from 
Stokab. Within the Stockholm re
gion, both public and private NPs 
co-exist, each connecting different 
buildings. The public NP that op
erates the city's internal networks 
is a subsidiary of Stokab: S:t Erik 
Kommunikation. It also provides 
in-house wiring in the city's own 
buildings. They only offer transmis
sion capacity, the offering of ser
vices is granted to other companies 
(SPs) through the use of open ten
ders. Several private NPs use Stok
ab's network, e.g. OpenNet [11], 
Zitius [12]. They connect the end
customer to the active fibre net
work and let the end-customer de
cide to which services they would 
like to subscribe. A NP typically 
has contracts with different SPs so 
that competition exists between 
SPs serving the same customer. 

• Tens of SPs - Currently, there are 
more than 90 SPs. They do not have 
their own network or active end
to-end connectivity equipment but 
are responsible for the service-spe
cific equipment (like a set-top box) 



and the applications and content of 
the services. Some examples of SPs 
active in the Stockholm region are: 
Canal Digital (digital television), 
Viasat (digital television), All Tele 
(broadband, telephony), Tele 2 
(broadband, telephony, digital tele
vision, triple play) and Bredband 
Bahnhof (broadband, telephony, 
digital television, triple play). 

• Network and Service Provid
ers- Apart from companies that 
are only NPs or SPs, there are also 
companies that offer both connec
tivity and services. One example 
is an NP, Ownit [13], that also 
offers broadband and telephony 
services. Additionally, they have 
an agreement with a SP, Canal 
Digital, for digital television. The 
Swedish incumbent operator, Te
lia Sonera, and the cable operator, 
ComHem, also offer both connec
tivity and services. 

In the early days, it was thought that 
Stokab would become a competitor 
to those traditional operators. How
ever, we now find these operators 
also using Stokab's network. As a 
consequence, Stokab is not a com
petitor on its own, but provides a 
competitive playing field for all oth
er operators. 
• 500 enterprises as customer -

Alongside these telecoms-orient
ed actors, over 500 enterprises 
(banks, media, security and more) 
make use of Stokab's network 
renting point-to-point fibres di
rectly from Stokab and providing 
their own equipment (or via out
sourcing to an NP) to have their 
own (security-sensitive) services. 

• Housing companies - Housing 
companies play an important 
commercial role given that it is 
their decision as to which NP con
nects to their premises. Some ex
amples of both public and private 
housing companies in Stockholm 
are: Familjebostader, Svenska 
Bostader (public), Stena fastighet
er, E.M, Wallenstam, Akelius 
Fastigheter AB (private) and Mi
casa (service homes for elderly). 
Svenska Bostader is especially 
worth mentioning because it de
ployed an in-house fibre network 
(and acts as a kind of in-building 
PIP). It has contracts with differ
ent NPs (OpenNet, Zitius, Itux) 
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Figure 3: Value network for Stockholm's FTTH network 

for the operation of the network 
and contract SPs for the offering 
of services. 

VALUE NETWORK 
How does the money flow in be
tween the actors? Figure 3 gives a 
visual representation of the value 
network. 

The end-customer pays a monthly 
subscription per service (or bun
dle of services) to the SP and they 
pay rent to the housing company. 
Fees range from €20 per month for 
basic broadband (lMbit/s down
stream and upstream) to about €50 
per month for very fast broadband 
(lOOMbit/s down and up). End-cus
tomers do not pay directly the NP for 
end-to-end connectivity. NPs receive 
revenues from the SP and in return 
offer the use of the active network 
and marketing through their web
sites. The NPs pays Stokab for the 
use of the dark fibre and the hous
ing companies for the use of the in
building network. Stokab receives 
money from the NPs and/or hous
ing companies for using the fibre. 
Stokab charges NPs about €200 per 
km or €5-7 per customer (dependent 
on the number of customers the 
NP serves) for the customers living 
in the inner city (regardless of dis
tance). These revenues are sufficient 
to make a viable business case. Stok
ab, for example, had a turnover of 
€63 million in 2010. 

SUCCESS RATE FOR THE 
STOCKHOLM CASE 
Stockholm was one of the first cities 
to look at the telecoms network from 
a broader perspective: it considered 
dark fibre as a public utility (next 
to water, gas and electricity) that 
should be available to everyone on 
equal terms. It also foresaw the in
direct benefits such a network could 
have in terms of the economic and 
social situation in the city. 

The business model allows for 
competition at the network and ser
vice layers which has a positive effect 
on the efficiency of the business ac
tors (mainly SMEs) and on the prices 

' ' By rolling out a 
dark ftbre, operator-
neutral network, 
the goal of Stokab 
was (and still is) 
to stimulate the 
telecoms market and 
ICT development 
in the region and 
thereby promote 
economic growth. '' 
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for the end-customers. However, the 
viability of Stokab is not assured by 
revenues from the residential market 
alone. An important part of its rev
enues comes from private companies 
leasing point-to-point fibre to have 
their own, secure networks. 

The authors see two main draw
backs in applying this model to other 
European regions. First, the current 
regulatory framework does not allow 
for public funding in regions where 
a network is already in place. It may 
be funding could be permitted for the 
deployment of "an infrastructure", as 
is done for the deployment of roads, 
sewerage systems and so on. Second
ly, the business case is only viable 
for MDUs; Stokab has yet to connect 
to single homes. 

OTHER SUCCESSFUL 
EUROPEAN REGIONS 
Although the Stockholm has one of 
the most evolved fibre-based net
works in Europe, initiatives else
where in Europe have led to fully op
erational fibre-based networks with 
high subscription rates. In this sec
tion, we compare the case of Stokab 
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with other deployments to see if 
there are generic drivers for success. 

IDENTIFICATION OF 
CHARACTERISTICS FOR 
COMPARISON 
Using the network matrix and the 
results obtained from analysing the 
Stockholm case, seven characteris
tics for comparing the case studies 
were identified. 
• Region - population density, type 

of residence (MDUs, single hous
es, large villas etc.}, geo-type (ur
ban, rural). 

• Competitive infrastructure - pres
ence of other broadband networks 
and operators, like DSL networks 
(frequently owned by the incum
bent) and cable networks. 

• Business model - Equal Open Ac
cess, Vertically Integrated, and other 
models that lie in between those 
extremes: e.g. when the installation 
and operations of the active equip
ment is granted to one party with 
the use of a public tender procedure. 

• Initiator- who started the project 
and has the main responsibility 
for its execution. 

• Other important actors - e.g. a 
partner in a Public Private Part
nership, by sharing ducts, by ag
gregating demand etc. Their roles 
can be quite diverse: from facilita 
tion of deployment, over assuring 
a certain start-up take rate, to fi
nancial aid. 

• Scale of deployment - the mag
nitude of deployment: does the 
project cover an entire country, a 
certain region or city? 

• Key drivers - what drove the ini
tiator to deploy the network? An 
incumbent driven by competition 
from the cable operator, a city 
handling out of public interest, a 
private company hoping to make 
useful returns from their invest
ment , etc. 
These characteristics were used 

as a basis for comparing 10 case 
studies selected according to geo
graphical location and region, a 
mix of urban and rural cases, and a 
spread across Western Europe. The 
authors decided to exclude cases 
from Eastern Europe because of the 
strong differences in economic situ
ation and historical development of 
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I CASE Region 
Competitive Business 

Initiator 
Other important Scale of de-

Key drivers 
Infrastructure Model actors ployment 

Stokab Stockholm 
Urban DSL and cable 

Equal Open City of Stock- Housing corpora-
City-level Creation of competi-

(Sweden) [9-10] Access holm tions, enterprises tion in telecom 

Amsterdam CityNet 
Equal Open City of Amster-

Housing corpora-
Promote local econo-

(the Netherlands) Urban DSL and cable 
Access dam 

lions, private City-level 
my and integration 

[14-15] investors 

Open Access Reykjavik Increase Quality of 
Reykjavik Fiber Net-

Urban DSL 
with competi- Energy, public 

Municipalities City-level 
Life and competition 

work (Iceland) [16] tion on service utility com- and synergies with 
level pany other utilities 

Vertically Coopera- €800 subsidy per 
Stimulate development 

OnsNet Neunen (the 
Urban DSL and cable 

integrated tive OnsNet, resident from 
City-level of ICT-services and BB 

Netherlands) [17] (although not founded by the the government, 
infrastructure 

meant to be) residents Reggefiber (later) 

Mainly 
Dial-up inter-

Vertically inte- Fastweb, a pri-
Partnership with Seven cities 

Improve Internet ac-
Fastweb (Italy) [18] net, some DSL, electricity firm in (e.g. Rome, 

urban 
no cable 

grated vate company 
Milan Milan etc.) 

cess conditions in Italy 

Portugal 
Country-wide 

Competition from 
Portugal Telecom Mainly Vertically inte- (1mil homes 
(Portugal) [ 19] urban 

Cable operators 
grated 

Telecom, the NA 
passed as of 

cable on Pay-TV 
incumbent 

2009) 
market 

Seven telecom 
Vertically 

Country-wide 
Altibox, subsidiary of Both 

operators 
integrated Lyse Energi 

(360k homes Interesting investment, 
Lyse Energi (Norway) urban & 

across the 
multi-utility (regional en- NA 

passed as of horizontal integration 
[20] rural 

country 
(different roles ergy supplier) 

2011) 
in subsidiaries) 

Open Access 
Municipal Pau + 13 

Pau-Pyrenees (France) 
Rural 

DSL, but not with competi-
authority of NA neighbouring 

Promote local 
[21] everywhere tion on service 

Pau-Pyrenees municipalities 
economy 

level 

Not every-
SEIPC, the re- Regional (71 

SEIPC, Pays Chartrain where alterna- Equal Open Meet the needs of the 
(France) [22] 

Rural 
tive infrastruc- Access 

gional electric- NA municipali-
digital age 

ture 
ity provider ties) 

Ruhrnet, subsidiary of 
DSL, but not Vertically inte- Stadtwerke Municipality-

Horizontal integration, 
Stadtwerke Schwerte Rural NA Multi-utility; "one face 
(Germany) [23] 

everywhere grated Schwerte level 
to the customer" 

Table 1: Overview of Western European cases (NA denotes Not Available) 

the telecoms sector. Table 1 sum
marises the findings and details of 
the different deployments. 

COMPARING THE CASE 
STUDIES AND DEDUCTION 
OF SUCCESS FACTORS 
Urban regions are characterised by 
the presence of alternative networks, 
like DSL and cable networks, that 
were already in place long before de
ployment of FTTH. In rural areas, on 
the other hand, FTTH networks can 
be the first broadband networks to 
be installed which can result in the 
application of different marketing 
strategies. There is a strong differ
ence in who initiated the project and 
their strategies used, as well as what 
drove them to start deploying FTTH. 
Furthermore, three of the cases de
scribed deal with country-wide level 
deployments (Portugal, Italy and 
Norway) which makes it harder to 
categorise the case in purely urban 

or purely rural terms. We have there
fore divided our analysis into three 
parts: urban cases, rural cases and 
large-scale deployments. 

URBAN REGIONS 
Urban regions are characterised by 
the presence of other broadband 
networks, like DSL or cable. This 
might be one of the reasons why we 
see here a clear preference towards 
the (Equal) Open Access business 
model, allowing room for competi
tion resulting in a reduction of prices 
charged. 

In all four urban cases under 
study, it was the city (or a publicly 
owned utility company) that recog
nised the need for FTTH and initiated 
the venture. In general, the main rea
son for deploying the network comes 
down to boosting the local economy 
and the ICT market, as well as in
creasing competition. Apart from the 
public entity, housing corporations 

and private investors have a notable 
influence, both financially and in ag
gregation of demand. For instance, 
in Amsterdam the housing com
panies took up a third of the initial 
investment (the rest being taken up 
by the city of Amsterdam and by pri
vate banks), thereby ensuring a cer
tain take-up rate from the start as all 
their homes got connected. Key mo
tivations for the housing companies 
to invest were the ability to offer a 
fast and reliable FTTH connections 
to their residents which in turn in
creased the value of their properties. 

LARGE-SCALE DEPLOYMENTS 
Three examples are given here: Por
tugal, Italy and Norway. 
• Portugal - the incumbent rolled 

out FTTH to stay competitive vis
a-vis the cable operator in the 
DTV market. This case leads to in
teresting conclusions as it is often 
said that the only application that 
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truly needs FTTH is video . Cable 
operators are ahead because their 
networks are built to transmit 
video-services and they can more 
cost -efficiently upgrade their net
work bandwidth as well. Clearly 
this illustrates that there is no 
such thing as a "killer app" but the 
use of multiple high-quality video
related services simultaneously is 
a good motivation to begin to de
ploy FTTH. The case in Portugal 
is similar to that in many Eastern 
European countries where incum
bents are starting with FTTH due 
to a lack of good infrastructure. 

subscribers for the network. to deploy the network was always 
taken by a public institution: a pub
lic utility or the municipality itself. 
Furthermore, rural areas with no 
other broadband infrastructure are 
the only areas where public funding 
is allowed (the so-called white areas, 
as defined in the European Regula
tory framework [24]) . This again 
discourages private firms to invest in 
FTTH in rural regions. 

• Norway - Altibox, a subsidiary 
of the regional Norwegian energy 
supplier Lyse Energi, initiated and 
fully deployed a FTTH network. 
This again is a completely differ
ent case, with a utility company 
opting for a "multi-utility" strat
egy, offering both energy and 
broadband. 
Although the initiators for these 

large-scale deployments are very di
verse, the same Vertically Integrated 
business model is used. 

GENERAL REMARKS 
Looking across all case studies, a re
lationship can be found between the 
key drivers and the business model 
applied. If the goal of the initiator 
is to promote the local economy, 
encourage competition or a similar 
reason related to public interest and 
the advantage for the end-customer, 
the business model used is more 
open . On the other hand, if the ini
tiative is taken by a private com
pany that aims at maximising its 
return, the business model is Verti
cally Integrated. 

RURAL REGIONS 
• Italy - a new company was set 

up: Fastweb. It saw opportuni
ties in connecting the residents in 
seven municipalities (cities like 
Milan, Rome, etc. and their envi
ronments) where the Internet ac
cess was rather rudimentary. For
mulating a partnership with AEM, 
the electricity company in Milan, 
it was able to save digging costs 
and in turn gained additional 

As mentioned before, rural areas are 
characterised by rudimentary access 
to the Internet, and broadband DSL 
or cable networks are not available 
everywhere. One could conclude 
that rural areas form good markets to 
start deploying FTTH apart from the 
fact that the upfront costs are much 
higher than in urban areas. Because 
of this, and lack of interest from the 
incumbents to invest, the initiative 

AUTHORS' CONCLUSIONS 

In almost all cases there is a clear influence from public 
parties. There are exceptions, e.g. Portugal, where the 
incumbent was motivated to deploy FTTH as a result 
of competitive pressure from the cable operator. This 
competitive pressure was not found elsewhere as de
ployed DSL networks generally meet the needs of cur
rent offer of TV-services. The public actor is the munic
ipality itself or a utility firm, and its role varies among 
the cases: from active deployment of the network, to 
investment of public money where the municipality 
acts as a genuine market player or to the aggregation of 
demand where the municipality ensures a certain take 
up rate from the start of the project (public administra
tive buildings, schools, hospitals and so on). 

A second conclusion involves the relationship be
tween the actor who takes the initiative and the business 
model applied . A public actor tends to opt for a more 
open business model (Open Access with competition 
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