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INTRODUCTION
This article examines the most effective business model
for the optimal exploitation of the currently developing
broadband metropolitan area networks in various municipals
around the globe. The proper exploitation strategy of the
municipal broadband networks to be deployed could boost
the demand for broadband connections and applications.
The article describes the relevant, available business modHOVLQGHWDLOLQFOXGLQJZD\VIRUEURDGEDQGLQIUDVWUXFWXUHV¶
expansion, and deals with viability issues, regarding the
managing authority which is responsible for the broadband
metropolitan networks.
$ EXVLQHVV PRGHO VSHFL¿FDOO\ LQ WKH FXUUHQW DUWLFOH
determines the way in which the exploitation of a metropolitan, community-owned, optical network will be effectuated. Municipalities may play a critical role in enabling
the deployment of broadband infrastructures by the private
VHFWRU *RYHUQPHQWRI6ZHGHQ 
•
•
•
•

3ODFLQJRSHQFRQGXLWXQGHUDOOIUHHZD\VRYHUSDVVHV
railway crossings, canals and bridges.
$OORZLQJRYHUODVKLQJRI¿EHURQH[LVWLQJDHULDO¿EHU
structures.
Forcing existing owners of conduit, such as electrical
companies, telephone companies, and so forth, to make
100% of their conduit accessible to third parties.
Coordinate construction of all new conduits, especially
by building entrances to minimize the “serial rippers”
and make all such conduit open to third parties.

+RZHYHU WKH GHYHORSPHQW RI VXFK EURDGEDQG LQIUDstructures raises several questions regarding the business
PRGHOWKDWVKDOOEHXVHGIRUWKHLUH[SORLWDWLRQ HJZKDW
will be the role of the municipality, what will be the degree
of government interventionism, how healthy competition is

JRLQJWREHSURPRWHGKRZWKHQHWZRUN¶VYLDELOLW\LVJRLQJ
WREHHQVXUHGHWF 
Therefore, this article intends to:
•
•

5HFRUGLQWHUQDWLRQDOH[SHULHQFHZLWKUHVSHFWWREURDGband business models for the exploitation of broadband
infrastructures.
Summarize the available business models and present, through comparative analysis, the advantages and
disadvantages of each business model.

The remaining of this article is structured as follows:
The next section presents the international experience in
developing broadband metropolitan area networks in various
municipalities around the globe. Next, the aticle presents
and compares the available business models for the optimal exploitation of the broadband municipal networks, and
presents the future trends in the area. Finally, the article is
concluded.

BACKGROUND
In general, broadband metropolitan networks have been developed in municipalities along different parts of the globe.
3LRQHHU FRXQWULHV VXFK DV &DQDGD DQG 6ZHGHQ SUHVHQW
examples of how broadband infrastructures can reinforce
the local economy and contribute in further development.
International experience records various business models
2(&' RQEURDGEDQGLQIUDVWUXFWXUHVH[SORLWDWLRQ
and a few indicative ones are mentioned in the following
paragraphs:
•

Demand aggregation model. This model regards
coordinating efforts, exerted by regional carriers and
aiming at the aggregation of the demand for broadband
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•

•

services. The regional carrier presents the aggregated
demand as an attractive clientele basis to the service
suppliers, with whom it negotiates the overall purchase
of broadband services and the percentage ownership
upon the infrastructure.
Open access/wholesale provider model. According
to this model, regional carriers and local communities,
usually cooperating with an independent infrastructure
SURYLGHUZKRRIIHUVZKROHVDOHSULFHV DSXEOLFXWLOLW\VHUYLFHLQSULQFLSOH FRQVWUXFWWKHIXQGDPHQWDO
EURDGEDQGLQIUDVWUXFWXUHV WUHQFKHVFRQGXLWVVXEWHUUDQHDQRUDHULDOFDEOHV LQFRUSRUDWLQJD³SXEOLFJRRG´
rationale, and based on the foreseen general needs, as
is the case of roads and sewerage works.
Community-owned network with service provision
model5HJLRQDOFDUULHUVDQGORFDOFRPPXQLWLHVXVXally cooperating with a local service supplier, or acting
as broadband network service suppliers themselves,
construct the fundamental broadband infrastructures
and provide network wholesale or retail services,
LQYHVWLQJWKHUHVXOWDQWSUR¿WVLQWKHH[SDQVLRQRIWKH
infrastructure.

5HPDUNDEOHHIIRUWVLQ(XURSHFDQEHUHFRUGHGLQ,UHODQG
ZZZHQHWLH 6ZHGHQ 6WRNDEZZZVWRNDEVH $XVWULD

7KH 1HWKHUODQGV .UDPHU /RSH]  .RRQHQ   DQG
6SDLQ /RFDO5HW KWWSZZZORFDOUHWQHWLGLRPHVHQJOLVK
KWP ,QWKH8QLWHG6WDWHV 86 WKHFDVHVRIWKH6WDWHRI
8WDK 8723,$8723,$QHWZRUNZZZXWRSLDQHW
RUJ DQGWKHFLW\RI3KLODGHOSKLD :LUHOHVV3KLODGHOSKLD 
are of great interest, concerning the successful application
of business models for exploiting broadband metropolitan
DUHDQHWZRUNV%HVLGHVIURP(XURSHDQGWKH86UHPDUNable efforts are tracked in other countries as well, such as
&DQDGD &$1$5,( ZZZFDQDULHFD  DQG 1HZ =HDODQG
Table 1 summarizes the features of business models of the
most important of the aforementioned cases.

BUSINESS MODELS FOR MUNICIPAL
BROADBAND NETWORKS
Important Aspects
A business model in our case determines the way in which
the exploitation of a metropolitan, community-owned, optical
network will be effectuated. Additionally, it determines the
role of the municipality, the region and the private sector,
the way healthy competition is going to be promoted, the

3Xblic carrier
/RFDOFDUULHU PXQLFLSDOLW\FRPPXQLW\HWF

x
x

x

x

x

3ULYate carrier

x

x

x

x

x

x

/DVW mile connections
Government funding

x
x

x

x

3ULYate support
Collocation facilities

x

x

x

/HDVing to telecommunication providers

x

x

x

Supply of services
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x
x

Consortium
'DUNILEUHQHWwork

CANARIE
(Canada)

UTOPIA

LocalRet

Philadelphia

Features

Stokab

Business Models

Irish model

Table 1. Representative business models and their basic features
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degree of involvement of the private sector and so forth. For
H[DPSOHFRPSHWLWLRQLVGULYLQJ¿[HGDQGPRELOHSOD\HUV
to invest in new technologies to reduce costs and position
WKHPVHOYHV LQ D FRQYHUJHG HQYLURQPHQW &20  
Another example is that the liberalization of the local loop
WHOHFRPPXQLFDWLRQLQIUDVWUXFWXUHDOORZHGWKH¿UPVLQYROYHG
to behave more competitively and dropped broadband
monthly fees to lower prices. Such an example is Sweden
3DSDFKDULVVL  =DNV   0RUHRYHU FRQFHUQLQJ WKH
UROHRIPXQLFLSDOLW\WKHDQDO\VLVRI/HKU6LUEXDQG*LOOHWW
 VKRZVWKDWWKHFDVHIRUDSXEOLFUROHLVFRPSOH[DQG
that the optimal policy is likely to depend critically on the
type of wireless infrastructure that is being deployed, and
the objectives for the system.
The business model aims to ensure the viability of the
metropolitan community-owned optical network and to secure the resources for its operation, maintenance and expansion, while, at the same time, it aims to promote competition
for offering better and cost effective services to the citizen
+HQGHUVRQ*HQWOH %DOO 
Figure 1 presents the three basic levels of a relevant
EXVLQHVVPRGHO +XJKHV 
•
•
•

7KH ¿UVW OHYHO GHWHUPLQHV ZKR D SULYDWH RU SXEOLF
HQWHUSULVHHWF H[SORLWVWKHQHWZRUN¶VSDVVLYHHTXLSPHQW FKDQQHOVRSWLFDO¿EUHVHWF 
The second level determines who provides and exploits
WKHDFWLYHHTXLSPHQWRIWKHQHWZRUN VZLWFKHVURXWHUV
HWF 
The third level determines who offers access to the
network, the services and the content.

“Open Access” and “Neutral Operator”
7KHDWWULEXWLRQRIGLIIHUHQWUHVSRQVLEOHFDUULHUV PXQLFLSDOLW\
SULYDWHVHFWRUHWF WRDQ\RQHRIWKHDIRUHPHQWLRQHGOHYHOV
of the business model leads to different business model sce-

narios indicating how public organizations and providers of
infrastructures, equipment and services can cooperate for the
FRQVXPHU¶VEHQH¿W7ZREDVLFIHDWXUHVRIWKHPHWURSROLWDQ
RSWLF¿EUHQHWZRUNVWKDWGRQRWUHDOO\UHJDUGWKHLUFRQVWUXFtion as much as their funding, appropriate management and
YLDELOLW\ LQVXUDQFH DUH UHÀHFWHG LQ WKH FRQFHSWV RI ³RSHQ
access” and “neutral operator.”
As far as the open access is concerned, the European
Commission provides directions and guidelines that must
rule the electronic communications between the member
VWDWHVRIWKH(8,QSDUWLFXODULWLVVWDWHGWKDWWKHSURMHFWV
to be funded will have to be consistent and conforming to
the new institutional framework for electronic communicaWLRQVDVZHOODVWRWKHUXOHVFRQFHUQLQJFRPSHWLWLRQ LVVXHV
RIVWDWHDLGDQGDQWLWUXVW &RPSOLDQFHWRWKHFRPSHWLWLRQ
rules constitutes an eligibility criterion for funding, while
this has to be combined with the obligation for clear open
DFFHVV 0DJQDJR   6SHFL¿FDOO\ IXQGLQJ KDV WR EH
OLPLWHG H[FOXVLYHO\ WR LQIUDVWUXFWXUH LH LQVWDOODWLRQV RI
RSWLF FDEOHV FKDQQHOV FRQGXLWV S\ORQV HWF  DQG HTXLSment that is accessible to any telecommunication carrier
and services supplier.
The infrastructure administrator will be liable to preserve
the infrastructure character as an installation accessible to all
carriers, supplying electronic networks and services, without
GLVFULPLQDWLRQ7KHUROHRIWKHQHXWUDORSHUDWRU 0RQDWK
&ULVWLDQ&DGUR.DWVLDQLV 9DURXWDV LVLPSRUWDQW
because it has to:




2IIHUWKHQHWZRUNLQIUDVWUXFWXUHV¶SURSULHWRUV RQORFDO
UHJLRQDODQGQDWLRQDOOHYHO WKHSRVVLELOLW\WRLQFUHDVH
their value and viability within a logical economic
frame.
5HGXFHWKHQHHGVIRUKLJKLQLWLDOLQYHVWPHQWVRQWKH
part of the service suppliers and, at the same time,
VLJQL¿FDQWO\LQFUHDVHWKHDYDLODELOLW\RIHFRQRPLFDOO\
accessible services on the part of the subscribers.

Figure 1. The basic levels of a business model

$FFHVV, SeUYLFHV , &RQWent

RadiR/ 79
InteUQet
/HYHl 3
TelHSKRQ\
OthHU SHUYLceV

NeWZRUk ActiYH(TXLSPHnt
(BDFNERQHand dLVWULEutLRQ

5RutHUV
6ZLWFKHV
etc

/HYHl 2

NeWZRUk 3DVVLYe (TXLSPent
(DDUk FiEHU

DuctV
OSWic FLEHUV

/HYHl 1
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%HUHVSRQVLEOHIRUWKHREVHUYDQFHDQGHYROXWLRQRID
revenue-sharing schema for all participating sides as
ZHOODVIRUWKHFRQWLQXRXVDGDSWDWLRQRIWKHQHWZRUN¶V
potential in accordance with the growing needs.
$FWDVDQDGPLQLVWUDWLQJHQWLW\LQJHQHUDOHQVXULQJWKH
UHOLDEOHRSHUDWLRQRIDOOFRRSHUDWLQJSDUWV LQIUDVWUXFWXUHSURSULHWRUVVHUYLFHVXSSOLHUVDQGVXEVFULEHUV 

Full Public Control through
Public-Private Partnerships (PPP)

Equal Access Business Model
7KH WDUJHW RI WKLV EXVLQHVV PRGHO )LJXUH   LV WR HQVXUH
the equal access to the passive equipment of the network.
More particularly:
•
•
•

7KHUROHRIWKH¿UVWOD\HU¶VHQWLW\LVWRPRWLYDWHWKHFRPpetition in the above layers. This entity invests in passive
HTXLSPHQW DQG GXH WR WKH QRQSUR¿W RSHUDWLRQ RIIHUV WKH
passive equipment in a cost-basis to the network providers.
As a result, the market entry cost for a network provider is
relatively low.

2QH HQWLW\ LV UHVSRQVLEOH IRU WKH ¿UVW OHYHO ZKLFK
offers cost-based access to the passive equipment of
the network.
In the second level, many providers are active and
they offer access to active network equipment in a
competitive environment.
In the third level many providers are active and they
offer broadband services to the end users in a competitive environment.

7KHHQWLW\UHVSRQVLEOHIRUWKH¿UVWOD\HUFRQVWUXFWVWKH
network passive equipment and rents the passive equipment
to one ore more networks providers. The network providers
offer network services to services and content providers.
$QG¿QDOO\VHUYLFHVDQGFRQWHQWSURYLGHUVRIIHUEURDGEDQG
services to the end users.
There are two important variations of this business model
333VRUFKHVWUDWHGDQG3XEOLF6HFWRU7HOFR GHVFULEHGLQ
the following paragraphs.

,QWKLVEXVLQHVVPRGHO )LJXUH WKHPXQLFLSDODXWKRULW\LV
UHVSRQVLEOHIRUDOOSDUWVRIWKHEURDGEDQGQHWZRUN SDVVLYH
HTXLSPHQWDFWLYHHTXLSPHQWVHUYLFHV :LWKWKLVDSSURDFK
the municipal ensures the full control in all levels through
WKHSDUWLFLSDWLRQLQ333V
This business model can be used either when the municipal authorities are not ready to allow a temporary monopoly
in broadband services or when there is law restrictions. In
addition, this business model can be used when the service
SURYLGHVDUHQRWZLOOLQJWRLQYHVW HJLQUXUDODUHDV 
$EHQH¿WRIWKLVEXVLQHVVPRGHOLVWKHVLPSOHDGPLQLVWUDtion due to the fact that only one organization is involved. The
main disadvantage of this business model is the absence of
competition. This results in limited options for the end user,
as well as lack of pressure for price reduction. Finally, this
business model requires the municipal authorities to operate
a telecommunication network, an area in which municipal
authorities have no experience.

PPPs Orchestrated
This is a variation of the equal access business model,
ZKLFKRFFXUVZKHQWKHUHLVVLJQL¿FDQWH[LVWLQJEURDGEDQG

Figure 2. Equal access business model

&RPSetitLRn DPRQJ
VHUYice SURYidHUV

$FFHVV, SeUYLFe , CRQtent

&RPSetitLRn DPRQJ
neWZRUk SURYidHUV

NeWZRUk ActiYH(TXLSPHnt
(netZRUNEDFNERQHand aFFHVV
neWZRUN

(QtityUHVSRQVLEOe IRU
the neWZRUk SDVVLYe
HTXLSPHnt
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Figure 3. Full public control through PPPs

$FFHVV, SeUYLFHV, &RQWent

3XEOic3rivate
3Drtnership

NeWZRUk ActiYH(TXLSPHnt
(netZRUNEDFNERQHand aFFHVV
neWZRUN
NeWZRUk 3DVVLYH(TXLSPHnt
(DDUk FiEHU

infrastructure in the area and major investments in new
infrastructure is not necessary. In this scenario, the role
of the local government may be to act as an orchestrator
and, by bringing private organizations together, to ensure
that existing assets are used to create a thriving market for
broadband services.
This is usually performed by the local administrations
and the owners of the existing infrastructure who create a
joint venture to manage the passive infrastructure, as if it
was a single asset. The active and access services layers are
usually managed by one or more service providers on the
basis of a partnership agreement with the joint venture.
In this scenario, it is common to have a single private
FRPSDQ\DFWLQJLQWKHVHFRQGOD\HU DFWLYHHTXLSPHQW 

Public Sector Telco
This model is another variation of the equal access business
model, where the public sector manages the passive and

B

RadiR/ 79
InteUQet
TelHSKRQe
OtheUVHUYice
5RutHUV
6ZLWFKHV
etc

DuctV
2Stic ILYHUV

the active infrastructure, while competition among private
FRPSDQLHVLVDFWLQJLQWKHWKLUGOHYHO VHUYLFHV 

Sole Private Provider
According to this model, the operation and the management
of the active network equipment and services are offered by a
VLQJOHSULYDWHVHUYLFHSURYLGHU7KHQHWZRUN¶VSDVVLYHHTXLSPHQWLVRZQHGE\WKHSXEOLFVHFWRU HJPXQLFLSDOLW\ 
7KHDGYDQWDJHRIWKLVPRGHO +HLPJDUWQHU/XNH9LOOD
-RKQVWRQ LVWKDWWKHSURMHFWEHFRPHVFRPPHUFLDOO\
YLDEOHDWPXFKORZHUOHYHOVRIFXVWRPHUUHYHQXH+RZHYHU
customers are unlikely to be offered as wide of range of
VHUYLFHVDQGZLOOQRWEHQH¿WIURPWKHLPSDFWRIFRPSHWLtion on pricing. For these reasons the local government will
often want to ensure that the monopoly is only offered as
DWHPSRUDU\PHDVXUHRYHUD¿[HGWHUPGXULQJZKLFKWLPH
LWKRSHVWKHVROHVHUYLFHSURYLGHUZLOOJHQHUDWHVXI¿FLHQW
numbers of customers to sustain a competitive market. Ob-

Figure 4. PPPs orchestrated
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Figure 5. Public sector telco

3Uivate Companies
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Figure 6. Sole private provider

One Service 3Uovider that also
operates and manages
the network

Owned by Municipality
or3XElic
8tility

$FFHVV, SeUYLFHV, &RQWent

NeWZRUk ActiYH(TXLSPHnt
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neWZRUN
NeWZRUk 3DVVLYe (TXLSPent
(DDUk FiEHU

YLRXVO\JHWWLQJWKHOHQJWKRIWKLV¿[HGSHULRGULJKWLVDNH\
issue. Furthermore, transition to the equal access model at
WKHHQGRIWKH¿[HGSHULRGZLOOUHTXLUHFDUHIXOFRPPHUFLDO
and legal management.

FUTURE TRENDS
The neutral operator, in most cases an entity controlled by
the municipal authorities, is of critical importance for the
business models, because it:
•
•

462

6HFXUHV¿QDQFLDOYLDELOLW\RIWKHRZQHUVRIWKHLQIUDstructure.
5HGXFHVWKHQHHGVIRUKLJKLQLWLDOLQYHVWPHQWVIURP
the service providers and, at the same time, it increases
considerably the availability of economically accessible services for the citizens.

•
•

RadiR/ 79
InteUQet
TelHSKRQe
OtheUVHUYice
5RutHUV
6ZLWFKHV
etc

DuctV
2Stic ILEHUV

Is responsible for fair revenue sharing to all participants
in the enterprising scheme.
3ODQVDQGLPSOHPHQWVQHWZRUNVH[SDQVLRQ

In addition, the service providers should focus on providing economical and competitive services without caring for
the development of the broadband infrastructure. Finally,
as far as the end users are concerned, the selected business
model ensures that they may choose between a number of
VHUYLFHVZLWK¿QDQFLDODQGTXDOLW\FULWHULD8QWLOQRZVRPH
research work has been presented concerning lessons learned
IURPEURDGEDQGGHYHORSPHQW )ULHGHQ 
All involved parts should bear in mind that once the
broadband business model is applied and broadband inIUDVWUXFWXUHVDUHGHSOR\HGTXDOLW\RIVHUYLFHDQGVSHFL¿F
VHUYLFHOHYHODJUHHPHQWV 6/$  6KLQ6KLQ +DQ 
for the provided services should be ensured.

Business Models for Municipal Broadband Networks

Table 2. Comparison of local and regional models for broadband deployment
Model
Equal Access

Full Public control

PPPs orchestrated

Public Sector Telco

Sole
Provider

Private

Description

Advantages

The municipal authorities x
develop and manage
/HYHO

SDVVLYH
LQIUDVWUXFWXUH 
%RWK
/HYHO  DQG /HYHO  DUH
subject to competition.
x

3XEOLFLQWHUYHQWLRQDWWKHORZHVW x
level of the business model
ZKLFK KRZHYHU UHSUHVHQWV
 RI WKH FRVW RI D QHZ ¿[HG x
QHWZRUN 

Entry barriers for network
operators remain sizeable

All three levels are
created and managed by
the municipal authorities.

x

Complete solution

x

x

Easier management of the whole
“operation”

Negative impact on competition in
services and networks

x

Financial risk for the municipal
authorities

x

Municipal authorities needs
great technical and commercial
expertise

9DULDWLRQ RI WKH HTXDO Service providers may have a chance x
access business model. WRHQWHUWKHPDUNHWDVSDUWRIWKH333V
333V DFW LQ OHYHO  DFWLQJLQOHYHO
usually a single private
x
company acts in level 2,
ZKLOHFRPSHWLWLRQ PDQ\
FRPSDQLHV  DFWV LQ OHYHO
x


6LJQL¿FDQW H[LVWLQJ EURDGEDQG
infrastructure in the area is
assumed

9DULDWLRQ RI WKH HTXDO Simpler management of the network x
access business model, ERWK DFWLYH DQG SDVVLYH HTXLSPHQW 
where the public sector since it is performed by a single
acts in levels 1 and 2.
entity.
x

Municipal authorities needs
great technical and commercial
expertise.

The operation and the
management of the active
network equipment and
services are offered
by one private service
provider, while a public
utility or municipality
manages level 1.

x

Negative impact on competition in
services and networks

x

Fewer services to the customers

Financial risk for the municipal
authorities

Market entry cost for a network
provider is relatively low,
due to leasing of the passive
infrastructures on a cost basis.

Cost-based leasing of passive
infrastructures to the private company
RIOHYHOVDQG

CONCLUSION

•

This article presents and compares the most important business models for the effective exploitation of the broadband
municipal networks. The main objectives of such business
models are the following:

•
•
•

•

B

Disadvantages

The passive network infrastructure may be used by a
large number of service providers.

No competition in network
DFWLYHHTXLSPHQW OHYHO
Govermental interference both
LQOHYHOVDQG

Negative impact on competition in
active network equipment.

The users have the choice of selecting one of the multiple services providers, according to their needs.
/RZ RSHUDWLRQDO H[SHQGLWXUH 23(;  DQG FDSLWDO
H[SHQGLWXUH &$3(; PXVWEHHQVXUHG
Financial viability of all parts of the infrastructure
must be achieved.
The business model must motivate the competition
IRUWKHEHQH¿WRIWKHHQGXVHUV
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KEY TERMS
Broadband: Broadband describes high-speed, highcapacity data communication making use of a wide range
of technologies that often have diverse characteristics and
seem appropriate for certain network scenarios and situaWLRQV7KHUHLVQRVSHFL¿F LQWHUQDWLRQDO GH¿QLWLRQRUXQLTXH
standard for broadband and the range of service speeds varLHVW\SLFDOO\IURP.ESV RU.ESVDFFRUGLQJWRWKH
)HGHUDO &RPPXQLFDWLRQV &RPPLVVLRQ²)&&²RI 8QLWHG
6WDWHV WR0ESVIRUEURDGEDQGDFFHVV)RUWKHSXUSRVH
of this article, we consider as broadband connection every
FRQQHFWLRQZKLFKVXSSRUWVVSHHGVJUHDWHUWKDQ.ESV
Broadband Business Model: A business model determining the way in which the exploitation of a metropolitan,
community-owned, optical network will be effectuated.

0DJQDJR$  2SHQDFFHVV²EXVLQHVVPRGHOVDQG
operational costs. In Proceedings of the Broadband Europe
2004.

%URDGEDQG1HWZRUN3DVVLYH,QIUDVWUXFWXUH It is the
physical infrastructure that is used to provide the broadEDQGFRQQHFWLYLW\DQGPD\FRQVLVWRI¿EHURSWLFRUFRSSHU
cable.

0RQDWK7&ULVWLDQ1&DGUR3.DWVLDQLV' 9DURXWDV
'  (FRQRPLFVRI¿[HGEURDGEDQGDFFHVVQHWZRUN

%URDGEDQG1HWZRUN$FWLYH,QIUDVWUXFWXUH It consists
of the elements used to transmit, forward and route informa-
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WLRQGDWDSDFNHWVRYHU¿EHURSWLFRUFRSSHUFDEOHV7KHPDLQ
elements are switches and routers.

B

Broadband Services: They are the actual services offered
WRFXVWRPHUV([DPSOHVDUHKLJKVSHHG,QWHUQHWDFFHVV XVXDOO\0ELWVRUKLJKHU YLGHRWHOHSKRQ\YLGHRRQGHPDQG
JDPLQJSRUWDOVHJRYHUQPHQWDQGHKHDOWKVHUYLFHV9LUWXDO
3ULYDWH1HWZRUNVHUYLFHVYLGHRFRQIHUHQFLQJ:HEKRVWLQJ
data storage; video surveillance and so forth.
CAPEX: Acronym of the words Capital Expense. In
the broadband networks it is the network implementation
cost.
OPEX: Acronym of the words Operation Expense. In
the broadband networks it is the operation and maintenance
cost.
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