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Mdaonpua
TeEXVOOIKOVOMIKH avaAuon SIKTUwWV

AgiToupyikd AlaxeipioTiko Kal KéoTog Zuvtipnong

Ap. AnunTenc KaToidvng

EBviké kai KatrodioTtpiako MavemotAuio ABnvwyv
TunPa MANPOYOPIKAG KAl TNAETTIKOIVWVIWV

Topéag Emkoivwviwy kal ETregepyaaiag ZApaTtog

R Mepiexépeva
T

e AeIToupyiko AlaxelpioTIKO Kal KOOTog
2UvTRPNONG

e Operation, Administration and Maintenance
Cost (OA&M)

e OPEX (Operational Expenditures)
AvdAuon TTapayoviwyv
2NMAVTIKOTEPO! TTAPAYOVTEG
2nuaoia uttohoyiopwv OAM
Mapddeiyua
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To AeiToupyiké KOOTOG OTNV HOVTEAOTTOINON TNG
avaAuong emevdUuoEwv

SCENARIO DESCRIPTION

Regulation, Service,
Competition, Technology

INVESTMENT PROJECT
DEFINITION/SELECTION
RISK
Market, Strategy, Technology L
\‘ NETWORK
INFRASTRUCTUR
NETWORK ;
DIMENSIONING
L REVENUES
CASH FLOW

PROJECT
INDECES

EKIIA - Tuiua [TAnpogopikng & Tniemikovovidy Ap. A, Kazouvne T

‘ MARKET }

Lm |

—
ey

3 CAPEX - OPEX

P

e To CAPEX pTtropei va opIoTei wg Ta ££00a TToU
oxetiCovTtal e TNV uAoTroinon Tou €pyou (network
infrastructure) i TNV eTéKTOON TOU

- subject to depreciation
- residual value

e H avdaAuon Tou CAPEX BaoileTal YeVIKA O QUOIKEG Kal
AOYIKEG ATTAITAOEIG TOU BIKTUOU
- Construction of a network
- implementation of new network elements
- acquisition of software (or hardware) systems etc...

e To OPEX opiCetal wg Ta avaykaia £€0da yia TN
AeiToupyia Tng emmixeipnong (running the business) n
TOU QOMIKOU OTOIXEIOU

- Keep the services active and running.
- not subject to depreciation.
- no residual value.
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& CAPEX - OPEX (2)

e O diaxwpiopog petagu CAPEX kair OPEX dev
gival TTAVTOTE TTOAU KAAGQ OpIOUEVOG

e EIdIKa kaTTOI0 £€000 TTOU OXETICOVTAI UE
software gival TTavw oTn dIaXWPEICTIKA YPAPUNA

e [TapayyeAiec hardware kai software
ouoTnuaTwy gival ravra CAPEX,

e Operation kal maintenance (manpower
KOOTOG) Kal KOOTOG adelwv (license) ptTopei va
BewpnBei eivar OPEX.
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b Running Cost
T ——

e

‘E¢oda Aeitoupyiag MNevika

Running costs = OA&M cost + provision cost
+ churn cost + decommissioning cost +
leased facilities cost etc
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i KéoTog kukAou wrg (Life Cycle Cost)

e To KbéoTog KUKAoU {wrg TTpoodlopileTal WG TO
aBpoiopua OAwWV Twv ETTEVOUCEWV KOl TWV
As1ToupyikKwyv £€60wv. AnAadn avTITTPOOWTTEUEI TO
OUVOAIKO KOOTOG TNG KATAOKEUNG KAl TNG AsIToupyiag
Tou OIKTUOU (OPEX) Ka@' 6An TN didpkeia TnG TEPIGAOU
MEAETNG.

- sum of all discounted CAPEX and OPEX.
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OPEX in Project value

CAPEX OPEX Revenue
+ Revenue
¢ - OPEX
- + = EBITDA
D iati - Depreciation and amortization
epreciation —EBIT
it EBITDA
Amortization _ Interest
- l = Pre-tax profit
- Income taxes
= Net income
Interest EBIT
Taxes \
\ Net income
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e OPEX TOP Down & Bottom Up

e Top-Down, ‘Exel wg ekkivnon Ta k60T Ta OTTOIA
UTTOOEIKVUOVTAI OTO YEVIKO OUVOAO Kal aKOAOUBEi TNV
TTapaywyikr d1adikaoia TNG £TAIPIOG WOTE va TA
KATOVEIUEI OTIG ££ODOUG - (KATWTEPA ETTITTEDQ)

e Bottom-Up, &ekiva atrd Tig €6d0ug (UTTNPETIES) Ol
OTTOIEG TTPOKEITAI VA TTPOOPEPOOUV Kal KaBopilel TNV
TTapaywyikr doun (AikTuo) n oTToia givai Ikavr) va 1o
ETTITUXEL.

- Ta k6aTn £xouv TTpokUYel atrd Tn diadikagia
dlagTaagloTtroinang, pe Baon Tig atraitioelg (demand)

e 2TnVv Texvooikovouikr avadAuon Bewpouue Ot
«Taip1ade» kaAuTtepa n Bottom — Up mmpooéyyion yia
Tov Y1roAoyiopé tou OPEX
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KooTtoAoyika utrodeiyparta (1/2)

Ymodeyua «top-downy
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KooTtoAoyika utrodeiyparta (2/2)

Ymodelypa «bottom-up»

NETWORK INVESTMENT  ELEMENT
DIMENSIONING MODEL cosT
rﬂ =

SERVICE
COSsT
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SERVICE
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SERVICE
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: OPEX Elements
T ——

e Ta oToixeia ToU Ba TTAPOUCIOCTOUV TTEPIAANBAVOUV
KAAUTITOUV OAOUG TOUG TTIBaVOUG POAOUG
- service operator, network operator, service integrator, content

provider KATT.

e E@apuooiya og 6Aa Ta ETTIXEIPNMATIKA
TAAETTIKOIVWVIOKG PJovTEAA (TTOAIEG Kal VEEG UTTNPETIEG)
- mobile, fixed
IT (Information Technology) katavéuovTal o€ TTOAANEG
OpacTNPIOTNTEG KAl TTOAG PTTOPEI va yivouv
outsourcing
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Main OPEX elements

Maintenance of equipment and components
Equipment and software licenses, Maintenance outsourcing
Sales and marketing, Customer acquisition
Customer provisioning

Customer care

Charging and billing

Service management

Network management

Product/platform development

Rental of physical network resources
Roaming

Interconnection

Yearly cost of radio spectrum licenses
Regulation

Content
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Maintenance of equipment and components (1)

e Includes all the recurrent costs that are periodically
necessary for undisturbed network and service
operation.

e Includes both preventive maintenance and reparation

e Reinvestment due to outdated equipment is treated as
CAPEX. Reinvestment means a change to a newer
version of equipment, usually with higher functionality.

e Decommissioning cost (removing of old equipment)
might be counted as OPEX or be included to CAPEX.
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Maintenance cost example

e M1 - Represents the cost of repair parts. This
component is driven by the investments.

e M2 - Represents the cost of repair work.

M; =(M, + M,);
Vi, +VY, MTTR
=72 PRt Rymeg
V, is the equipment volume in year |
P, is the price of cost item in year i
e R, is the maintenance cost percentage (to be defined)
P, is the cost of one working hour
MTTR is the mean time to repair for the cost item in question (to be defined)
MTBR is the mean time between failures for the cost item in question (to be defined)
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o Equipment and software licenses,
% maintenance outsourcing (2)

e This includes e.g. yearly expenses from the operator to
the equipment provider after buying the equipment
(maintenance agreement and periodic licence costs).

e Annual fees and/or Upgrades based on:
- Working time for upgrade (upgrade time)
- Frequency of upgrades (FOU)
- Number of network elements to visit

e Software maintenance cost = annual cost (driver:
customers, nodes, traffic etc) and/or

e Software maintenance cost = upgrade time * working
time costs * FOU * number of network elements to visit
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Sales and marketing, Customer acquisition (3)

e This element is intended to cover both retail and
wholesale businesses.
- Marketing, Advertising, Campaigns
e very case dependent
— wholesale for a few customer vs. retail for mass market

e Consists of the

- manpower costs - marketing staff working for the relevant case
times the average manpower cost

- costs o buying media time for advertising.

e Marketing cost = cost per potential customer * size of potential
customer base

e Relevant to Customer acquisition cost vs Churn rate
- SLA (Service level agreement) negotiation

e depend on the length of preparation and negotiation and
manpower cost.

- Subsidisation (provisions to e.g. handset vendors)

e Subsidisation cost = number of new (subsidized) customers *
subsidy cost per customer
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Customer provisioning (4)

Customer registration
Installation and reinstallation (by churn) of customer
Activation of customers devices

Provisioning includes also initial service configuration,
disconnecting a customer, deleting data from customer
base etc.

e The average installation/reinstallation cost can have
some learning effects i.e. reduce over time because of
economies of scale.

- E.g Provisioning cost = (customers_year_end —
customers_year_begin + churned customers) * provisioning
cost of one customer —

- Provisioning of one customer might be P(t) :n(t)’” ‘R,

EKITIA - Tunua [inpopopikng & Tniemiovovidy




e Customer care (5)

Customer service, handling of complaints etc
Help desk operation

CRM (customer relationship management)
operation

e May often be outsourced, can be based on
personal and/or IT-systems.

E.g. Customer care cost = average number of
customers per year * customer care personnel per
customer * yearly manpower cost
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\ Charging and billing (6)
T

e Data collection, etc.
e Charging
e Billing

e Accounting and controlling (regular reporting to

the higher level management)

e Charging and billing cost = average number of customers per year
* unit cost(t)
e unit cost(t) ->(price per customer)
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i Service management (7)

e Product management (responsible person)

e Supervision and monitoring of services and
quality
e SLA management

e Cost = management cost for service1 +
management cost for service2 + ...etc
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: Network management (8)
T

e Faults, Configuration, Accounting,
Performance, and Security management
(FCAPS)

e Supervision and control of network elements
e Operation Support Systems (OSS) operation

e Network management cost = F(number of
personnel, number of network management
systems, number of network elements)
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”‘g‘; Product/platform development (9)

e Network planning
e Service design and development
e SLA design

e Product/platform development cost = F(humber
of engineers, number of services, complexity of
existing and new services)
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Rental of physical network resources (10)
<

These elements are very relevant to service providers or virtual
operators that do not own network platforms, or infrastructure, but
rent it from others. Also traditional operators often have to pay for
some of these.

- LLU (local loop e Dependent

unbundlin
9) - Number of customer (LLU
- Wholesale (e.g. DSL Buldings, ADSL
access) . Wholesale)
- Leased lines - Traffic (leased lines)
- Dark fiber

. _ - Number of sites (mast for
- Co-location, hosting base stations)

- Mast for base stations
- Mobile access

- SAN (Storage area
network)
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Roaming (11)

Roaming agreement and settlement cost:

- The cost incurred in negotiating and managing the roaming
agreements and financial settlements.

Global roaming test:

- The cost incurred in conducting interoperability tests for

roaming across multiple networks and technologies.
VHE (Virtual home environment) maintenance:

- The cost incurred for the maintenance of the VHE, essential
for providing the same personalized profile across multiple
networks and terminals for an inbound subscriber.

Roaming costs = cost per inbound subscriber * total
number of inbound subscriber + cost per outbound
subscriber * total number of outbound subscribers
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Interconnection (12)

The interconnection costs include mainly termination
charges levied by a network operator responsible for
completing a call or session originated in another
network.

The main driver is interconnecting traffic volumes
Interconnection costs = (cost per traffic unit) * (total inbound traffic
— total outbound traffic)

Prices are often different in different directions (e.g. in
incumbent/non-incumbent case). Interconnection costs
can also vary based on geographical location such as
national and international connections.
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”‘g‘; Radio spectrum licenses (13)

e Yearly cost for frequency licenses for UMTS, WiIMAX
etc

e Some regulatory regimes allow the possibility of
leasing the spectrum owned by an operator to a third
party.

- e.g.the leasing of spectrum by an MVNO from a network
operator could be possible. Here, the spectrum leasing cost
incurred by an MVNO is considered as an OPEX whereas the

cost incurred by the network operator in purchasing that
license is considered as CAPEX

e yearly fixed fee or fee for the entire duration of license.
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Regulation (14)

e Cost for collecting information and reporting to
the regulator

e Additional cost due to the impact of changes in
regulatory decisions

e Fines based on regulator decisions

e E.g personnel costs involved in regulatory
reporting and information collection as well as
the costs involved in complying with the
regulatory decisions.
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W Content (15)

e This is the cost in purchasing licenses from a
third party (content owner) for content
distribution.

- number of licenses and number of users of the
content

e Includes also other payments to a third party

- maintenance of content distribution and rights
management systems.
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Company specific OPEX elements
. ]

e General management of the company
e Research &Development

e Law department

e Economy department

e Human resources (HR)

e General IT support
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OA&M Process (example)

Telecommunication || Mainfenance processes | Operational processes "Admihistrative procésses
layer H E i :' 5
Customer care « Pgoblem handling « Marketing & sales (services), o Caistomer billing
management (power plug outof | 4 sage data collection (invoicing)

GPE, i.c. modem)

« Customer databases

Service & Service  Service set-up & configuration

Service churn / release
Service quality management
o Rating and discounting

« Service QoS management

Network and system  ||i ¢ Network
‘management maintenance &
restoration

Network & systems databases
(Inventory & data management)

Network provisioning
fe Network performance

H management
Network elements & [f o Element i Network configuration (network © Marketing & sales
system element i (Failed ;| { provisi ionand §  (network services)
component restoration o Billing and payment of
repairing) Monitoring / Controlling third parties (other
Fault management (detection, operators, or services like
decision) energy consumption)

e Preventive maintenance (batteries,
lightning, ...)

:  Security management
: o System & equipment powering

o Cleaning (cquipment)

Physical network & Broken cables
and infrastructure
(cables, ducts,
cabinets, buildings)

Cleaning (building, ducts) Right of way (right to uge
private property, for
laying network
‘equipment like ducts,
ing Gables or cabinets): feg
structure management payment, renewal of {
(database, GIS) arfangement

roken or damaged

j : Building lighting i
Infrastructure

«Building / equipment cooling &
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Maintenance Process

Maintenance process Cost factors (drivers) Driving parameters
Service maintenance e Manpower e Duration of maintenance process
e Customer care system (customer care, and advise)
o Number of customers
Network maintenance | ¢ Manpower e Mean time between failure
e Replaced equipment e Duration of maintenance process
e Cost of the element
o Network size / Nb. of elements
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Operational Process

Operational process Cost factors / drivers Driving parameters
Service management ¢ Manpower oNb. of customers
e Service management system

Provisioning eManpower eSales volume

Network size
operating system efficiency

Network operation eManpower

Powering eEnergy consumption
(Network operation)

cost of energy
equipment power consumption

Building cleaning eManpower e Size of the building
(Infrastructure) ® Specific network element
Heating eEnergy consumption eHeated surfaces / volumes

(Infrastructure)

EKIIA - Tunua [inpogopikng & Tniemicovovidy

Ap. A. Katowng Tegvootovopuxii Avidon Aitbov

Administration Process

Operational Cost factors / drivers Driving parameters
process

Nb. of customers
Type of billing : pre-paid
(cash), post-paid (bill), credit

Service billing Manpower

Service management system

card, ...
Building and #Bill payment (power, water, ® Number of building
infrastructure cleaning, ...) ® Number of
administration commercial/service partners
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OPEX elements

Maintenance of equipment and components

Equipment and software licenses, maintenance outsourcing
Sales and marketing, Customer acquisition

Customer provisioning
Customer care

Charging and billing

Service management
Network management
Product/platform development
Rental of physical network resources
Roaming

Interconnection

Yearly cost of radio spectrum licenses
Regulation

Content

Company specific OPEX elements?

Selection per Case Study
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e.g. OPEX in Mobile Cases

Empirical Data

- Network related elements 20%

- Marketing and sales related elements 26%

- Customer service related elements 15%

- IT and other product support and development 13%
- Interconnection and roaming costs 26%

Estimation

OPEX in 3G to be 19-34Euros monthly per subscriber
- Start of the Project 347?
- End of the Project 19?
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&‘i‘ OPEX LBS case results

B Other Cost (Content)
60 B Employees
1294 B Marketing

50 - = ° ] O Subsidization GPS Terminals
40 A
30
20 1
10 A

(Ol T T T 1

2003 2004 2005 2006 2007 2008 2009
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